
AMERICAN UNIVERSITY OF BEIRUT 
 

 

 

 

 

 

 

 

LINKING HOUSEHOLD FOOD INSECURITY WITH FOOD 

SAFETY KNOWLEDGE AND PRACTICES OF SYRIAN 

REFUGEE MOTHERS: FINDINGS FROM A PILOT STUDY 

IN THE BEKAA REGION, LEBANON 

 

 

 

 

 

 

 

 

by 

NOUR ANTOINE NASHEF 

 

 

 

 

 

 

 

 

A thesis 

submitted in partial fulfillment of the requirements  

for the degree of Master of Science 

to the Food Security Program 

of the Faculty of Agricultural and Food Sciences 

at the American University of Beirut 

 

 

 

 

 

 

 

 

Beirut, Lebanon 

April 2018 







v 

ACKNOWLEDGMENTS 

 

I would first like to thank my thesis advisor Dr. Lamis Jomaa for consistently 

steering me towards the right direction and motivating me to present this work. Thank 

you so much for your presence and constant support, without your valuable assistance 

this would not have been possible. 

 

I would also like to thank my committee members, Dr. Shady Hamadeh and 

Dr. Martin Keulertz for their contribution, guidance, insightful remarks and encouraging 

words. 

 

My sincere thanks to Ms Marwa Harake. I am gratefully indebted to the time, 

effort and valuable insights you invested in this work.  

 

Lastly, I must express my very profound gratitude to my parents for believing 

in me and always reminding me that the sky is the limit, my partner whose 

encouragement and moral support inspired and sustained me during difficult times, and 

my friends, here and abroad, for listening and supporting me along the way. 

 



vi 

AN ABSTRACT OF THE THESIS OF 

 

Nour Antoine Nashef   for Master of Science 

 Major: Food Security 

 

 

 

Title: Linking household food insecurity with food safety knowledge and practices of 

Syrian  refugee mothers: Findings from a Pilot Study in the Bekaa region, 

Lebanon. 

 

 

 

 

Background: Lebanon has been witnessing a large influx of Syrian refugees 

following the start of the Syrian crisis. Around 1 million registered refugees are living 

in Lebanon of whom 91% of suffer from food insecurity. The food insecurity status and 

poor living conditions of Syrian refugees can have serious detrimental effects on their 

food safety practices and on their health and nutritional status. Women play a pivotal 

role in food handling and preparation particularly in low-income communities; yet 

limited studies explore the relationship between food security and food safety at the 

household level. 

 

Objectives: This study aimed to explore the interplay between food security 

with the food safety and personal hygiene knowledge and practices of Syrian refugee 

women in Lebanon. In addition, the study aimed to explore potential associations 

between household food insecurity and the nutritional status and dietary intake of 

women.  

 

Methods: Data from this study was derived from a pilot nutrition intervention 

conducted within informal schools in the West Bekaa region serving elementary school-

aged Syrian refugee children. The original study was conducted over two academic 

years (2015-2016 and 2016-2017) and mothers participated in the baseline survey. The 

survey was conducted at the beginning of each of the academic years and included 

questions related to the mother’s household food security status and socio-demographic 

characteristics, access to resources such as drinking water, kitchen utensils, and coping 

mechanisms adopted by the families. In addition, the survey included questions related 

to the food safety and personal hygiene knowledge and practices of mothers. The 

dietary intake of mothers and anthropometric measurements, including weight, height 

and waist circumference, were collected by trained dietitians. 

 

Results: A total of 277 Syrian refugee mothers of school-aged children, whose 

consent were secured, were included in the analysis. The majority of mothers reported 

experiencing severe household food insecurity (81.9%), and overall low socioeconomic 

conditions, including high unemployment rate (94.9%), low educational levels (65.6%) 

and living in overcrowded spaces of more than 5 persons per room (61.1%). Low 

income (of less than US$200 per month) (62.5%) was also noted in the present study 
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with the highest expenditure among refugee households being on food. Short and long-

term coping strategies were adopted among mothers in the study sample including: 

relying on less preferred or less expensive food, borrowing money to buy food, reducing 

the number and size of meals, restricting consumption by adults to allow small children 

to eat, having children involved in income generation, removing children from school, 

and having children marry under the age of 18. The majority of mothers also reported 

receiving assistance (84.4%). Findings from the present study showed that a large 

proportion of mothers have good hand washing beliefs such as the belief that they 

should wash hands prior to cooking, after eating and using toilet, and when they appear 

dirty. Yet, a high proportion of mothers reported leaving cold food out of the fridge for 

more than four hours (51.3%) as well as hot food (59%) and defrosting frozen foods 

outside the fridge for more than four hours (41.8%). Compared to mothers from 

severely food insecure households, mothers from non-severely food insecure 

households had a higher accessibility to personal and female hygiene items as well as 

cleaning items. Accessibility to water was found to increase food safety behavior scores 

among mothers by 1.1 units. The majority of mothers (87.2%) had an elevated waist 

circumference and 47.3% of mothers were obese. In addition, mothers from both food 

secure and food insecure households had low consumption of protein, and high 

consumption of carbohydrate and fat. Nutrient inadequacies were also noted among 

both groups, namely vitamin A, D, E, C, niacin, potassium, calcium and magnesium.  

 

Conclusion: Findings from this study highlight the negative effects of 

household food insecurity on their food safety and personal hygiene knowledge and 

practices of mothers and on their nutritional status. Further studies that expand on the 

relationship between food security, food safety practices and nutritional status of 

refugee women and their children are needed. Findings from this study also highlight 

the need for evidence-based public health programs and strategies to improve the food 

security status of refugees, enhance their living conditions, provide adequate water, 

hygiene and sanitation interventions and enhance the knowledge and practices of 

women to improve their nutrition security and that of their families. 
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CHAPTER I 

INTRODUCTION 

 

Food security first appeared as a concept in the Hot Springs Conference of 

Food and Agriculture back in 1943 when food security was defined as  “secure, 

adequate and suitable supply of food for everyone”, and from then on this definition has 

been refined several times  in order to grab all of the aspects of food security today 

(Napoli, De Muro & Mazziotta 2011). In the 1950’s, donor countries, such as Canada 

and USA, started to ship their food surpluses to countries in need, but in the 1960’s 

there was a growing awareness that giving out food aid could hinder the receiving 

country’s ability to self-sufficiency and development, and finally in the 1970’s the time 

of food abundance came to an end and the food crisis that happened shaped the start of 

fluctuating food prices and supplies (Napoli et al. 2011). This is when the World Food 

Conference that was held in Rome in 1974 acknowledged that the issue of food security 

involves all mankind, and since then the concept of food security has evolved to become 

“Food security exists when all people, at all times, have physical and economic access 

to sufficient, safe and nutritious food that meets their dietary needs and food preferences 

for an active and healthy life” according to the World Food Summit 1996 (FAO 2006; 

Maxwell 1996). 

According to the Food and Agriculture Organization (FAO), food security is 

based on four pillars: availability, which addresses the supply side of food production; 

accessibility, which includes incomes, markets, infrastructure and means to obtain food; 

utilization, which addresses how the body makes use of the nutrients and energy 

consumed through good nutrition and food safety practices, and stability, which 
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addresses weather conditions, conflicts and wars and economic instability that allows 

the other pillars to be met (FAO 2008). Today, world hunger appears to be rising again, 

after an elongated decline with more than 815 million undernourished people, food 

insecurity is still increasing due to political conflicts and climate related disasters, even 

though food insecurity itself can initiate conflict. One third of women of reproductive 

age are suffering from nutrition related health risks, with adult obesity also increasing 

among food insecure communities (FAO, IFAD, UNICEF, WFP & WHO 2017).  

The utilization pillar of food security is mainly based on good food safety 

practices, as well as adequate nutrition. Food safety plays a key role in achieving food 

security though minimizing the vulnerability of food insecure households, as ignoring 

food safety practices can negatively affect household members’ health and productivity, 

therefore decreasing the household’s income, increasing their health expenditures and 

worsening their food security status (Kinsey 2004; Voeller 2014).  

Studies have shown that women have a pivotal role in improving the household 

food and nutrition security status (Smith 2003). Women are classically the main 

caregivers of a household and are responsible of preparing and storing food, which can 

have a direct effect on the nutritional status of household members through indicating 

the quality and quantity of food consumed by household members, timing and 

frequency of meals, as well as adopting good food safety and hygiene practices 

(Burroway 2016; Smith 2003; Unnevehr 2003). However, there are limited studies 

concerning the relationship between food security status, and the food safety and 

hygiene-related knowledge and practices of women and even fewer studies focus 

primarily on these associations within protracted crises and amongst refugee 

populations. 

The MENA region is considered to be one of the most food insecure regions in 
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the world, with approximately 60 million individuals experiencing severe food 

insecurity (FAO et al. 2017). In fact, food shortage was considered to be one of the 

main triggers for the start of the Arab spring and the subsequent conflicts in this region 

(Esipisu 2012). The level of conflict significantly varied in intensity throughout the 

different countries of the region since 2010, including Egypt, Libya, Tunisia, Yemen, 

yet Syria’s war was considered to be the most severe with more than seven years of 

ongoing conflicts. The Syrian war have had major repercussions on Syria and 

neighboring countries, including Turkey, Jordan, and Lebanon (Shatanawi 2015; 

Sumpf, Isaila & Najjar 2016).  

Lebanon has been witnessing a large influx of Syrian refugees since the start of 

the Syrian war more than seven years ago. Currently, approximately 1 million registered 

refugees are living in Lebanon, of whom 91% of households suffer from food 

insecurity, more than 80% of households have poor to medium dietary diversity and 

61% of households use basic sanitation services (WFP, UNHCR & UNICEF 2017). 

Refugees are considered to be highly vulnerable to food and nutrition 

insecurity and their adverse consequences. This can be attributed to numerous factors 

including their poor living conditions, limited access to clean water and appropriate 

waste management, and inadequate access to nutrition and health care services that can 

help prevent and treat diseases, all of which can affect the quality of their lives 

(UNHCR 2017a). Refugees are also at a higher risk of infections and illnesses if 

adequate food preparation and cooking methods are not adopted (Nesamvuni 2014). 

Additionally, refugees are denied of political, civil and economic liberties, which forbid 

their full participation in the society and limit their employment, thus contributing to a 

vicious cycle of poverty and food insecurity (Berti 2014; Masri & Srour 2014).  

Limited literature is available concerning the relationship between food 
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security, nutrition security and food safety at the household level. 

This study explores the research question on whether food safety and personal 

hygiene knowledge and practices of refugee mothers are associated with their food 

security status and their nutritional status. To explore this question, this study aims to 

identify the food security status of Syrian refugee households with mothers of school-

aged children registered in informal schools in the Bekaa. Determine their nutritional 

status; assess their food safety and personal hygiene knowledge and practices. As well 

as explore possible associations between household food security, food safety and 

personal hygiene knowledge and practices of Syrian refugee mothers with their 

nutritional status. In order to meet the objectives of this study, data was derived from a 

pilot nutrition intervention conducted within informal schools in the Bekaa region 

serving elementary school-aged Syrian refugee children using a multi-component 

questionnaire to determine the socio-demographic characteristics of Syrian refugee 

mothers in addition to their food security status and coping mechanisms, and evaluate 

their food safety and personal hygiene, knowledge and accessibility. In addition, the 

anthropometric measurements and dietary intake of mothers were collected to evaluate 

their nutritional status. 
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CHAPTER II 

LITERATURE REVIEW 

 

A. Food Security  

Food security is a global problem and it is a multi-dimensional phenomenon. 

The number of people affected by chronic food deprivation in the world is estimated to 

be around 815 million people in 2016, and according to data collected by the Food and 

Agriculture Organization of the United Nations (FAO) from 2014 till 2016 nearly 1 in 

10 people worldwide suffer from severe food insecurity, which accounts for 689 million 

people. Moreover the United Nations estimates that the demand for food will grow by 

60% by 2050 worldwide, while climate change is negatively affecting agriculture by the 

possibility of reducing the yields by 10% and making arable lands unsuitable for 

agricultural production (FAO et al. 2017; USDA 2016). According to the World Food 

Summit in 1996, “Food security exists when all people, at all times, have physical and 

economic access to sufficient, safe and nutritious food that meets their dietary needs and 

food preferences for an active and healthy life” (FAO 2006). The FAO considers food 

security to be based on four dimensions: availability, accessibility, utilization and 

stability (FAO 2006). 

The physical availability of food, which is the first pillar that defines food 

security, targets the supply side of food security and in particular the production, stock 

level and net trade in addition to having sufficient quantities of food of proper quality 

(FAO 2008). The second pillar of food security refers to the economic and physical 

accessibility of food, in addition to the access of the individual to appropriate resources 

for acquiring nutritious food, which can be defined by the degree to which an individual 
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can establish command legally, politically, economically and socially in order to access 

food (FAO 2006). Utilization, which is mainly related to the nutritional status of the 

individual, is characterized by the ability of the body to make the most of nutrients 

ingested in the food. Therefore, sufficient energy and nutrients consumed by an 

individual can come as a result of good care, food safety practices, diversity of the diet, 

access to healthcare and the distribution of food within the household; this in addition to 

good and healthy biological use of the foods ingested determine the nutritional status of 

the individual (FAO 2008). The last pillar of food security, stability, refers to adequate 

intake of nutritious food constantly, even under adverse weather conditions, political 

conflicts and economic factors (FAO 2008). The relationship between food security and 

conflict is multifaceted, as food insecurity can be both a cause and an outcome of 

conflict. Agricultural production and markets are often destructed during conflicts, 

which greatly affect food availability, and the damages inflicted on infrastructure affect 

food accessibility. On the other hand, food insecurity can also trigger many responses 

such as food riots and revolutions, but whichever is the cause millions of people will be 

affected and a lot of them will become refugees, which will further cause a rise in food 

and nutrition instability (Breisinger, Ecker & Trinh Tan 2015). 

 

B. Effect of Food Security on Nutritional Status 

Improving nutrition is necessary in order to construct human capital and ignite 

economic growth among a nation or a specific population. When an infant is 

malnourished during the first 1000 days of life, their immune system decreases resulting 

in many infections and diseases such as diarrhea and pneumonia, when this infant 

becomes an adult, they become more likely to suffer from chronic illnesses and diseases 

such as diabetes, high blood pressure and obesity. This creates a negative health cycle 
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that has a direct effect on education for children, and productivity for adults, which in 

turn affects the nation’s economic development (Kraemer et al. 2016).  

A good nutrition among a population can only be achieved if all disciplines 

work together, as shown in the UNICEF framework, which was originally designed in 

1990, and has been redesigned to capture all factors affecting malnutrition on every 

level. It is a multidisciplinary and multidimensional perception of malnutrition, starting 

from causes on the macro-level and diving deep into the micro-level sectors, which 

includes the basic, underlying and immediate causes of malnutrition. The basic causes 

are directly linked to the financial and political structure of the society, which lead to 

the unequal supply of capital among the population. The underlying causes focus more 

on adequate access to food and health services, the food security status and the direct 

environment of the household. The immediate causes are the various diseases and 

illnesses on the individual level that come as a result of the basic and underlying causes 

(Mason 2001; Reinhardt & Fanzo 2014). 

According to the UNICEF conceptual framework, household food insecurity 

comes as an underlying cause for child and maternal malnutrition, whereas disease 

comes as an immediate cause. The relationship between disease and nutritional status 

comes after the household becomes unable to provide sufficient and nutritious food and 

offer a healthy environment and adequate care. Disease and nutrition create a vicious 

cycle where malnutrition decreases the immunity of individuals, especially children, 

making them more prone to diseases and infections, which in turn decreases the 

absorption of essential nutrients and worsens their nutritional status (Ghattas 2014; 

UNICEF 2008). Children are given the most attention regarding their household’s food 

security status, as this might affect them negatively in an irreversible way through 

causing deficiencies in many essential nutrients, cognitive developmental shortages, 
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psychological and behavioral dysfunction and poor overall health, which can also affect 

adults (Cook et al. 2004). Research has shown that psychological stress that 

accompanies food insecure households can influence children’s health negatively, 

independent of their nutritional status, in fact, this psychological stress resulting from 

the household’s inability to purchase nutritious and adequate food can worsen the poor 

health conditions caused by other issues, such as malnutrition (Cook et al. 2004). 

Moreover, in order to improve the food and nutrition security of a household it 

is important to have access to safe drinking water, sanitation and hygiene (WASH) 

since inadequate WASH practices are indirect causes of under-nutrition especially 

among women and children in impoverished communities. In fact, lack of access to 

proper WASH practices is a leading cause of diarrheal infections among children under 

five, which is in turns one of the major causes of child mortality. Diarrhea often leads to 

under-nutrition, which then leads to a vicious cycle of decreased immunity and 

productivity through loss of appetite, increased metabolism and malabsorption of 

nutrients (World Health Organization & UNICEF 2015).  Intestinal parasitic infections 

are soil-transmitted helminth infections, which directly affect millions of people 

worldwide and are directly caused by poor hygiene and sanitation (WHO 2013). 

Helminth larvae have the ability to survive in the soil and can infect humans when 

digested through contaminated water or food, or through walking barefoot on the 

contaminated soil. These infections affect women and are a major cause of anemia 

among pregnant women specifically, they are manifested by a deterioration of the 

nutritional status through malabsorption of nutrients, blood loss and loss of appetite 

(World Health Organization & UNICEF 2015). Environmental enteropathy is a 

condition that can also affect households living in poor sanitary conditions without 

showing any diarrheal symptoms. This condition happens when there is a chronic 
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ingestion of pathogens, which causes inflammatory reactions to the gut, which then 

leads to malabsorption of nutrients and malnutrition (Humphrey 2009; World Health 

Organization & UNICEF 2015). 

According to UNICEF, the best way to achieve nutrition’s full effect on health 

and development there should be a multi-dimensional approach targeting all pillars of 

food insecurity and focusing primarily on vulnerable groups, specifically women and 

children (UNICEF 2013). The first approach is to boost agricultural production, 

increase availability and accessibility through keeping low prices and increasing 

incomes as well as empowering women in the field of agriculture, which is also a 

critical point to enhance the food security status of households. The second approach 

deals with the education of girls in order to delay the age of marriage and prepare 

women to be more informed and educated mothers. The third approach deals with social 

welfare and nutrition-sensitive programs, in order to decrease child mortality and help 

children reach their full potential. The last approach is public health, which deals with 

increasing awareness on breastfeeding and adequate feeding practices, adequate 

personal hygiene practices, safe water drinking, basic sanitation and vaccination 

(UNICEF 2013). 

 Nutrition security and food security are also two interrelated concepts, as 

nutrition security is considered to be a valuable piece in order to achieve food security, 

and in turn, food security is necessary in order to achieve nutrition security (FAO 2009). 

Food insecurity exists when people cannot access safe and nutritious food, which 

therefore has an impact on their normal growth and hinders their ability to achieve a 

healthy and active lifestyle, this condition may be due to various reasons among the four 

pillars of food security such as inappropriate utilization of the food and/or  inappropriate 

distribution of the foods within the household, lack of means to access food or 



 

10 

unavailability of food (FAO 2006; World Health Organization 2014). Therefore, food 

insecurity coupled with poor health and sanitation conditions and inappropriate care are 

the main causes of poor nutritional status (FAO 2009; World Health Organization 

2014).  

The concept of Food and Nutrition security (FNS) has progressed, where food 

is considered what people eat and drink that support their growth and development, and 

this concept of FNS has four dimensions: The categorical dimension, socio-

organizational dimension, managerial dimension and situation-related dimension, which 

all agree that in order to achieve nutrition security all four pillars of food security must 

be met, in addition to health and ecological factors (Gross, Schoeneberger, Pfeifer & 

Preuss 2000). 

During the World Food Summit in 1996 an objective was made to improve the 

nutritional status of all people around the world, and according to FAO the primary 

cause of a poor nutritional status and sometimes premature death is the intake of 

insufficient calories or energy, in addition to a diet poor in essential micronutrients and 

poor health as these factors hinder an individual’s ability to absorb and utilize nutrients 

efficiently (FAO 2001). Anthropometric measurements are an excellent method to 

assess the nutritional status of an individual; they are then compared to average 

measurements of well-nourished individuals within the same age and sex group, in 

addition to more complex assessments of vitamin and mineral deficiencies. Some of the 

most common indicators used to assess the nutrition status of individuals are: Vitamin A 

deficiency (night blindness), iron deficiency (anemia), low birth weight and anemia 

(poor nutrition in mothers) and iodine deficiency (goiter) for adults and also thinness 

and obesity (BMI) (FAO 2001; Gross et al. 2000). 

It is important to know that even if food security, nutrition security and hunger 
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are extensively linked, they are not synonyms; in fact even if food security is an 

essential criterion to achieve a good nutritional status, it does not necessarily guarantee 

nutrition security. Hunger that is usually referred to as food insecurity is actually by 

definition “an uncomfortable or painful sensation caused by insufficient food energy 

consumption. Scientifically, hunger is food deprivation”, so, all hungry people are in 

fact food insecure but it does not mean that food insecure people are necessarily hungry 

(FAO 2008; Ghattas 2014). 

Over two billion people worldwide are affected by “hidden hunger”, which 

refers to long-term micronutrient deficiencies and not only inadequate energy intake 

(Burchi, Fanzo & Frison 2011; Ghattas 2014). Hidden hunger does not only affect 

people who suffer from low weight, but it can coexist with a high calorie diet loaded 

with carbohydrates and fats among obese and overweight people, which can also 

happen within food insecure households and thus creating the paradox of food 

insecurity (Tanumihardjo et al. 2007; Von Grebmer et al. 2014).  

     The food insecurity-obesity paradox is a phenomenon that has been 

extensively studied, in fact, studies have shown that food insecure individuals will shift 

from periods of extreme hunger to periods of excessive eating of high energy and high 

fat foods in order to avoid hunger, since energy dense foods cost less than nutrient 

dense foods, such as lean meats, fruits and vegetables; and this phenomenon leads to a 

weight gain cycle due to the household’s incapability to purchase nutritious foods and 

restricted dietary choices (Gooding, Walls & Richmond 2012). Another study has 

shown that there is in fact an inverse relationship between energy density and the cost of 

food, which makes foods that are high in refined grains, sugar and saturated fats less 

costly options to the vulnerable population, in addition to the palatability of high-sugar 

and high-fat foods, which make individuals consume more energy by eating bigger 
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amounts, and so the food insecurity-obesity paradox can be summarized as being caused 

by the low cost of energy dense foods and facilitated by the palatability of foods high in 

fat and sugar (Drewnowski & Specter 2004). 

 

C.  Relationship between Food Security, Food Safety Practices and Nutrition 

Security 

 

As mentioned earlier, food safety plays a major role in the utilization 

dimension of food security in general (FAO 2008). Accessing nutritious food is with no 

doubt very important, but its safety is also of paramount significance, this is why it is 

very important to include food safety as one of the important aspects of food security. 

Consuming unsafe food can be fatal to vulnerable populations, and can therefore induce 

under- or over-nutrition, cause diseases and affect their health and productivity in a very 

serious way given their inability to access proper healthcare (Kinsey 2004).  Despite its 

importance, food safety is often an overlooked problem in low income settings and is 

widely underreported; so many people suffer from diarrhea and acute infections due to 

pathogens or chronic exposure to chemicals but do not refer to a physician nor report it. 

Foodborne diseases affect mostly children and the elderly, and can often lead to deaths 

and serious health complications, this is why food safety has to be highlighted (Chan 

2014). The World Health Organization (WHO) estimates that almost 1 in 10 people fall 

sick due to consuming contaminated food every year, and 420,000 people die yearly as 

a result, whereas 125,000 children under 5 years of age, who are particularly at high 

risk, die yearly from foodborne diseases (WHO 2015). In order to understand better the 

correlation between food safety and food security, one must assess firstly the cost of 

foodborne illnesses caused by microbes on the household, which is estimated at $6.9 to 

$33 billion per year according to the United States Department of Agriculture (USDA). 
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This correlates directly with the high cost of health care, lost wages and less 

productivity among affected populations due to the loss of the estimated value of life 

and premature death. Secondly, the death rate is estimated at 2,654 to 5,000 deaths per 

year in the United States caused by food-borne illnesses, which is still an 

underestimated number due to consumers’ and doctors’ underreporting habits of such 

illnesses and attributing the symptoms to the common flu, regardless of its severity 

(Kinsey 2004). In order to reduce the high cost of food-borne illnesses, special attention 

to good food safety practices must be given, including every step in the food chain and 

reaching to the consumer, as one error made by the food producer in a certain country 

may affect the health of so many people in a completely different continent, since now 

foods can travel fast and far in our modern globalized world (Chan 2014).  

The WHO has developed five keys to safer foods that include the most 

important food safety practices to be followed at home in order to prevent any 

foodborne diseases due to household malpractices. The first key is to keep clean and 

wash hands with soap after using the toilet, before cooking, after eating and whenever 

they seem a little dirty. The second is to separate raw and cooked food, to use separate 

utensils and equipment for handling raw foods, and store cooked and raw food 

separately in order to prevent contamination. Cooking thoroughly is the third key, 

which deals with meat, poultry and fish specifically and requires cooking them enough 

to kill all possible bacteria. Keeping food at a safe temperature is the fourth key, which 

is also very important, yet challenging in the case of households dealing with food 

insecurity and lack the required equipment to store food, and it covers basic rules of the 

time considered acceptable to keep food out of the fridge. The last key is the use of safe 

water and raw materials, which stresses on using clean water at all times, not to 

consume foods beyond their expiry date and to always go for fresh and pasteurized 
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products when possible (Fontannaz 2006).  

Food safety is an important aspect to consider in general, especially in 

situations where people are forced to live in new severe conditions due to war and 

forced displacement. Often in such cases the dietary patterns of refugees change 

drastically when they move from their home country to another one, and different 

cultures merely share the same views or priorities, this is why immigrants respond 

differently to food safety practices in the host country based on their own culture (Gold, 

Yu, Buro & Garden-Robinson 2014). Many studies have found that people with low 

socio-economic status (SES) or minority groups such as immigrants have better access 

to small markets and poor access to big supermarkets, which increase their food safety 

risks as some of these small and privately-owned markets may not have the ability to 

ensure food safety by lacking pest control, proper infrastructure, adequate refrigeration 

as well as limited staff and resources. These indicators affect the accessibility of the 

affected vulnerable population to safe food, which might make them more susceptible to 

food-borne illnesses (Quinlan, Signs, Darcey, Carney & Evans 2011). 

Women are usually responsible of anything related to food within their 

households; this is because they feel a sense of responsibility for feeding other members 

of their families, and this somehow gives them a certain sense of power. Food 

provisioning of women among vulnerable populations represents their strong ties to 

their families and their cultural traditions, therefore it is a woman’s job to feed her 

family and to remain attached to her identity even if they have migrated to a new 

country. When women are present in a household, they are considered the head cook 

and the main person responsible of the kitchen; women are the ones who visit the 

market to shop for food, deliver them home and unpack them, prepare food for the 

family, cook and serve meals and finally wash the dishes and clean the kitchen, where 
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each step that women are responsible of is a critical food safety point that might lead to 

food-borne illnesses and therefore affect her children’s health if the food was 

mishandled or there was a lack of hygienic practices (Forson & Counihan 2013). 

According to a study done around the knowledge of women towards food safety, it was 

asserted that as the woman’s educational level increased, her food safety knowledge 

score increased, which proved the importance of education when it comes to women 

providing good nutrition to the household (Talas, Uçar & Özfer Özçelik 2010).  

Currently, there are no clear indicators that measure household food safety, 

which creates a gap in the improvement of achieving food security (Keenan, Olson, 

Hersey & Parmer 2001). The utilization pillar of food security is still often overlooked, 

even if it plays a major role in the conceptualization of food security  (Nesamvuni 

2014). In fact, according to Gross et al. (2000) nutrition security is more than food 

security, in a sense that other than availability and accessibility of food, it also has to 

meet physiological requirements of members of a certain household in terms of 

quantity, quality as well as safety, and be ethnically acceptable. 

The FNS framework (Appendix I) shows the food and nutrition security 

framework, which highlights the importance of food safety in achieving food security at 

the household level. The FNS framework has four important keys to consider: 

availability, accessibility utilization and the nutrition and health status of the individuals 

(Nesamvuni 2014). Even if availability and accessibility of food are met, lack of food 

safety practices can therefore damage the health and nutrition status of household 

members, and if food safety is practiced well then it can improve the health and 

nutrition status of household members. This implies that the body does not necessarily 

make use of the nutrients ingested when food is available if food was contaminated or 

not handled well (Nesamvuni 2014). 
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D. Role of Women in Food Security 

During the 1996 World Food Summit hosted by FAO, 86 countries agreed to 

the fact that in order to achieve the goal of reducing the number of food insecure people 

in the world by 2015, commitments should also be made regarding women. The role of 

women extends to all four pillars of food security, yet they are very often faced with 

many obstacles, such as low employment rates and difficult accessibility to resources, 

which render them unable to act as caretakers of their household’s food security status 

(Brown 2001). This does not however mean that women are not actually working 

towards achieving food security; in fact, “gender blindness” refers to the invisibility of 

the role of women and their input to food security, as very little data is available on 

what women do and what jobs they occupy, whereas there are a lot of studies and 

articles concerning men’s employment. This is to say that most of women’s work stays 

unseen and is not considered a main job, such as preparing meals, collecting fuel wood, 

fetching water and so on (FAO 2007). Gender blindness is basically caused by the 

absence of awareness regarding the distribution of roles between men and women in 

order to reach food security, and this has caused policy makers to apply policies and 

make decisions without taking into consideration what women have to offer (FAO 

2007).  

Women play a major role in achieving food security in many ways; they are the 

guardians to traditional knowledge, they are food producers, processors and preparers as 

well as providers to their households (Karl 2009). According to the FAO, if women had 

the same advantages and opportunities to access productive means such as land, 

technology, finance and energy as men they could increase the agricultural yields by 20 

to 30%, and this is the reason women need more consideration especially that 

agricultural growth is the most effective in reducing poverty compared to any other 
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sector by 3.2 times. Yet, around 3.1 billion people, which make up 45% of the 

worldwide population, live in rural areas and depend mainly on agriculture as their main 

source of survival, and out of this number, there are 500 million women who do not 

own any land and have to live by 5% of the agricultural resources available (García 

2013).  

Women are also a major part of agriculture in many parts of the developing 

world; they are responsible for the production of major staple foods such as maize, 

wheat and rice, and their contribution adds up to 50% of the world’s food production 

and around 60 to 80% in some sub-Saharan countries (Brown 2001; García 2013). 

However, as important as their role actually is, they are faced with certain constraints 

that hinder their economic productivity such as reproduction, unequal obligations and 

rights in the household, limited access to resources and imitating role models. First, the 

burden of reproduction, which is solely reserved for women, poses great threats on the 

health and productivity of women. In fact, in the absence of contraceptive methods in 

many rural settings, long-term investments or the employment of women gets delayed 

until women have few fertile years left due to their child-care and bearing 

responsibilities, which greatly obstructs their opportunities in generating income to their 

families. Second, in most rural areas, it is known that women are responsible for 

growing food, fetching water, making meals, caring for children and many other 

obligations; whereas men are responsible for providing money for their households in 

order to buy food and other necessities. This form of division of tasks between men and 

women is unequal, in a sense that women are accountable for the most time consuming 

chores that extend throughout the whole day, whereas men only have to work for a 

limited number of hours per day, which in turn leaves women unable to participate in 

income-generating activities due to their filled schedule (Gittinger, Chernick, 
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Horenstein & Saito 1990). Third, women face difficulties regarding their access to 

resources, due to discrimination outside of the household or certain laws, which forbids 

women to own lands. Actually, women receive only around 5% of total extension 

services, which facilitates the delivery of information and technological inputs to 

farmers, globally and  have less access to markets, which renders them unable neither to 

generate income nor to buy food (Gittinger et al. 1990; Sida 2015). And finally, women 

have different role models than men that they tend to imitate, and usually it is gender 

specific, which means that women often copy women who they think are great, but 

rarely do women get influenced by their father’s work or way of living (Gittinger et al. 

1990).  

Many studies recognize the important role women play in children’s health and 

malnutrition in developing countries, given that children are one of the most vulnerable 

segments of the population to food insecurity as they constantly depend on others to 

thrive  (Burroway 2016; Richards et al. 2013). The role of women is particularly 

relevant to children’s health and malnutrition for many reasons. First, women are 

typically responsible for preserving household food security and caregiving for 

household members (Smith 2003). Second, women are known to use most resources 

efficiently on basic household necessities (Hoddinott & Haddad 1995). And third, when 

women are responsible for decision making in the household, they care more effectively 

for themselves and their children. Women usually allocate more resources on health and 

nutrition and therefore maintain a food secure household. Their decision making 

influences mainly the quality and quantity of food consumed by household members, 

food preparation, storage and food safety, timing and frequency of meals, as well as 

hygiene practices (Quisumbing 2003; Smith 2003). 
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E. Food Security in the MENA Region  

The Middle East and North Africa Region (MENA) is considered to be one of 

the most food insecure regions of the world. This is attributed to several reasons, 

including having scarce water resources, especially that food production requires a large 

amount of water, and countries that lack water resources tend to rely on imports to 

bridge the gap between demand and supply (Laio & Tamea 2014). Another reason for 

the high food insecurity levels in the region is their high dependence on cereal imports, 

that reached up to 70% of total consumptions by 2010 in some countries such as Yemen 

and Iran and even higher in Lebanon and Palestine. Given the region’s climate changes 

and limited water resources, the MENA region is becoming more vulnerable to 

commodity price shifts. In addition to water scarcity and climate change, this region is 

also affected by economic and political conflicts, which also in turn have a direct and 

indirect impact on food security (ESCWA 2010). 

Direct effects of conflict on food security affect agriculture and livestock 

production through destroying farm lands and livestock, dispersion of mines, bombs and 

razing machinery. This also indirectly blocks the access to markets to both consumers 

and producers, decreases the agricultural investments and restricts the government of 

tax revenues, which affects the availability, accessibility, utilization and stability of 

food (ESCWA 2010). 

Since the beginning of the Arab Spring, which is a series of protests that started 

in 2010 that supporters believed could promote and improve the lives of millions around 

the Middle Eastern countries, life expectancy has dropped in many countries of the 

region and according to Global Burden of Disease Study 2013 published by The Lancet 

global, detrimental health effects will be felt across the whole region and even 

worldwide for many years to come (Mokdad et al. 2016). The dramatic increase in 
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mortality rate in Syria, Yemen, Libya, Egypt and Tunisia since 2010 due to the conflicts 

and wars puts the health improvements made in the region during the past decade in 

danger. In fact, due to the civil war happening in Syria, the expected lifespan of Syrians 

had already been decreased by several years, and Syria has fallen behind Sub-Saharan 

African countries in decreasing child mortality rate. People across the Middle East are 

facing increasing threats from communicable and non-communicable diseases, mainly 

due to the shattering of the infrastructure in many countries, which left millions of 

people facing dire water shortages and poor sanitation (Randall 2016). 

 

F. Food Security in Lebanon  

Lebanon is a small middle income country of slightly more than 6 million 

people that has undergone a war of 15 years, which caused the biggest famine in the 

history of Lebanon. The war created massive destructions that were estimated by the 

UN to be around US$25 billion, which is equivalent to nearly seven times the Gross 

Domestic Product (GDP) in 1990. These fifteen years of hostilities had a devastating 

effect on the country’s private and public sectors and infrastructure. In 1990, the 

government took the task to rehabilitate the infrastructure and invest in social peace, 

unfortunately, this was followed by years of ongoing turmoil in 2005, which threatened 

the political and social stability of the country (Lebanese Republic 2007). In 2006, 

Israel waged a war on Lebanon that caused massive physical destruction of civilian 

infrastructure and public services and utilities, contaminating large areas of productive 

agricultural land by unexploded ordinances and landmines, and contaminating the sea 

and coast by the oil spill. The war disordered livelihoods, caused an increase in 

unemployment, which led to the immigration of skilled youth from the country and 

affected mostly the poorest regions, which already have the highest poverty rate in the 
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country (UNDP 2008). 

Lebanon is currently facing serious food security challenges; first, it is very 

vulnerable to fluctuations in commodity prices due to its heavy dependence on food 

imports (Zaki, Chaaban, Nasreddine & Chalak 2014). In fact, according to the World 

Bank, 17% of Lebanon’s total imports were mainly wheat, maize, soybean oil, sugar, 

rice, veal, cattle and beef and the diversity of the products reflects the severity of 

Lebanon’s dependence on staple food products, which in turn refers to the 

mismanagement of the agricultural sector and its failure in meeting the domestic 

demand (FAO 2010; World Bank 2015; Zaki et al. 2014). It is also worth noting that in 

2008, 28.5% of the Lebanese population lived under the poverty line, which is US$4 per 

day, of whom 8% live under the lower poverty line, which is US$2.4 per day (UNDP 

2016).   

Currently, Lebanon hosts the highest per capita refugee presence in the world 

where one in every three people is a refugee (ACT Alliance 2018; WFP 2018). Today, 

around 1 million registered Syrian refugees, 450,000 registered Palestinian refugees and 

around 40,000 Iraqi refugees live in Lebanon whether in refugees camps, informal 

settlements or rented houses, which is a very high number compared to the 6.08 million 

Lebanese populations living in Lebanon (Trad & Frangieh 2007; UNHCR 2016; 

UNRWA 2014; URDA 2017). Syrian refugees in Lebanon are facing persistent poverty 

and food insecurity. According to the Vulnerability assessment of Syrian refugees in 

Lebanon (VASyr) survey published in 2017, 91% of Syrian refugee households remain 

food insecure, with 38% suffering from severe food insecurity due largely to the lack of 

economic resources they are still facing, limiting their access to food and hindering the 

possibility of sustaining their livelihoods. In fact, 76% of the Syrian refugee households 

live below the poverty line of US$3.84 per person per day, around 38% of households 
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reported borderline to poor food consumption and 21% of households reported low 

dietary diversity. This percentage was even higher than those reported in previous years 

(WFP et al. 2017). 

Syrian refugees in Lebanon are only allowed to work in three main sectors: 

agriculture, domestic services and construction. These particular jobs provide a low 

income and no protection or security; in fact, 92% of refugees work without an 

employment contract and 56% work on a seasonal, weekly or daily basis, while only 

23% earn a fixed monthly income. Syrian refugees also suffer from poor occupational 

safety, where 50% of workers reported suffering from work-related back or joint pain 

and severe fatigue, 49% are exposed to extreme cold or heat and 60% are exposed to 

fumes and dust on a regular basis. Given the limited employment opportunities Syrian 

refugees have, they are facing high unemployment rates, specifically among women at 

68%, which increases the vulnerability of many female headed households (Masri & 

Srour 2014). 

Moreover, the high number of Syrian refugees now living in Lebanon is 

putting a lot of pressure on the Lebanese economy and health-care facilities, which has 

transformed the Syrian crisis into a shared crisis (Refaat & Mohanna 2013). According 

to the Amel Foundation through data collected in 2013, 47% of Syrian refugees suffer 

from skin diseases, 27% have digestive problems and diseases, 19% have respiratory 

diseases, 7% suffer from malnutrition, especially children, 2% have infectious diseases 

and finally 13% have mental illnesses (Refaat & Mohanna 2013).  

 

G. Syrian Refugees in the Bekaa, Lebanon 

The Bekaa Valley is considered to be the most important and productive 

agricultural land in Lebanon, it reaches 900m in its central and Western parts and 600m 
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in its North-East part as agricultural land. The central and south-western parts of Bekaa 

hold the most agricultural lands (mainly sugar beet, grapes and cereal production) and 

dairy farms, in addition to great livestock production, while the Northern side of Bekaa 

(Hermel and Baablek) is considered to be an arid land with a high proportion of 

uncultivated land and nomadic herding systems (Asmar 2011; Karam & Karaa 2000). 

As of 2003, the Bekaa valley was split into two governorates: Bekaa and 

Baalbek/Hermel and in 2014 the Bekaa governorate was split into three districts: Zahle, 

West Bekaa ana Rashaya (Localiban 2014). According to a study done in 2011, the 

Bekaa region had one of the highest poverty rates in Lebanon, where the majority of its 

population relied mainly on agriculture as a primary mean for income (UNDP 2016). In 

fact, farmers in the Bekaa region face various challenges that affect their production, 

such as the early onset of colder temperatures that negatively affects their crops and 

causes them to lose a big portion of their productions, and poor access to water, which 

leaves them unable to mitigate the effects of climate change (Farajalla, Abou Haidar, 

Chnais & Modad 2014; King-Okumu, Jaafar & Archer 2016). 

Since the start of the Syrian crisis, the Bekaa valley has hosted 36% of Syrian 

refugees, which is the highest percentage compared to all other regions in the country, 

due to its proximity to Syria, which in turn has put strains on the hosting communities in 

terms of access to public services, employment and accommodation (UNHCR 2018). In 

fact, there are approximately 275,373 Lebanese people living in Bekaa and 274,412 

registered Syrian refugees. The Bekaa also hosts 655 informal settlements, 124 public 

schools and 16 public hospitals, which are unable to meet the demands of the refugees 

and the host communities (CAS, UNDP, MoSA, UNHCR & UNRWA 2015). Two third 

of Syrian refugee families are settled in semi-urban regions of the Bekaa such as 

Saadnayel, Majdel Anjar, Al Faour and Bar Elias, with 70% of refugees hosted by 
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Lebanese families especially in Arsal and Baalbek compared to 90% in the Akkar 

region (Naufal 2012). 

The Bekaa region hosts 69% of all informal settlements in Lebanon, making it 

the largest host of refugees in informal settlements with more than 2,564 informal 

settlements mostly located in the Bekaa governorate (UNOCHA 2016). In 2015, it was 

estimated that more than 23,000 Syrian refugees reside in informal settlements in West 

Bekaa alone, among other regions in the Bekaa region such as Baalbek, which hosts 

63,826 refugees in informal settlements and Zahle, which hosts around 60,500 refugees 

(UNICEF 2015). Refugees are living in crowded and poor conditions with minimal 

water access and minimal sanitation facilities, in fact, 36% of Syrian refugee 

households in Bekaa live in overcrowded shelters less than 4.5 meters squared per 

person, and 42-60% of households live in residential buildings (WFP et al. 2017; 

Whitworth 2013). The main reasons Syrian refugee households decide to reside in 

informal settlements are the increasing rental rate in other cities, namely Beirut, and the 

lack of employment opportunities or the difficulty to find affordable housing in the 

Bekaa region (Fawaz 2014). 

Additionally, according to a report published by UNHCR, humanitarian 

assistance is facing a severe funding shortage; in fact more than two hundred 

organizations with the Regional Refugee & Resilience Plan (3RP) are facing a shortage 

of US$3.47 billion, which is hindering the progress of programs implemented by the 

UN and other NGOs working with the 3RP (Dobbs 2015). Due to this shortage in 

funding, many families were cut off completely from assistance, and humanitarian 

agencies are now only helping targeted families, so refugees’ only way of earning 

money is through employment (WFP, UNHCR & UNICEF 2015). 

According to the 2017 VaSyr report, 91% of all Syrian refugee households in 
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Lebanon are food insecure with more than 33% of households in the Bekaa suffering 

from moderate to severe food insecurity. Syrian refugee households in the the Bekaa 

relied on different coping mechanisms to adjust for their food insecurity status. The 

majority of households borrowed money to buy food (98%), and relied on less 

preferred/expensive food (96.7%), and almost 91% of households relied on debt or 

bought food on credit. Other coping mechanisms included reducing expenditure on 

food, borrowing food or relying on help from friends or relatives to get food (WFP et al. 

2017). 

 

 H. Rationale of the Study 

Food security is complex and multidimensional in nature. It can have adverse 

effects on the nutritional status of all affected individuals, especially women and 

children who are found to be the most affected. The onset of the Arab Spring and the 

various economic, environmental and political threats have left a toll on all affected 

countries and their populations including the Syrian refugees who have fled their 

country to seek refuge in nearby countries. Lebanon has witnessed a large influx of 

Syrian refugees most of whom are now suffering from food insecurity. 

The Bekaa is known to be the region hosting the largest number of Syrian 

refugees compared to other regions in Lebanon. Most of the Syrian refugees in the 

Bekaa are living in informal settlements deprived of many basic utilities such as food, 

fuel, water and hygiene items that are necessary to ensure good food safety practices 

and improve their food and nutrition security status. Moreover, studies have been 

limited looking at the link between food security, food safety and nutritional status of 

women from marginalized communities, particularly refugees.  

In view of all the findings regarding food security, the relationship between 
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food safety, nutritional security and household food security becomes evident and 

significant. Yet there is limited, if any, studies concerning the relationship between 

these three interlinked components focusing on refugees. Once the link has been made 

and conceptualized it becomes easier to identify the main problem leading to the food 

insecurity status of Syrian refugee households and a way to correct the problem at its 

core in addition to giving a base to further research regarding this issue. 

This study explores the research question on whether food safety and personal 

hygiene knowledge and practices of refugee mothers are associated with their food 

security status and their nutritional status. To explore this question, this study aims to 

identify the food security status of Syrian refugee households with mothers of school-

aged children registered in informal schools in the Bekaa, determine their nutritional 

status, assess their food safety and personal hygiene knowledge and practices and 

explore possible associations between household food security, food safety and personal 

hygiene knowledge and practices of Syrian refugee mothers with their nutritional status. 

Results will help to develop evidence-based recommendations that tackle the 

knowledge and practices of Syrian refugee mothers. 
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CHAPTER III 

METHODOLOGY  

 

A. Study Design and Sampling Framework 

This study is a part of a larger non-randomized controlled nutrition intervention 

that took place in three informal schools located in the Bekaa region, Lebanon over a 

period of two academic years 2015-2016 and 2016-2017. The original study primarily 

aimed to assess the impact of a six-month nutrition intervention on the change in 

knowledge, attitude and behavior of elementary-level, school- aged refugee children. 

The secondary objectives of the original study were to explore the food safety, 

knowledge and practices of mothers of school-aged children and their nutritional status. 

The present study focused on exploring the secondary objectives of the original study, 

and examining the associations between household food security status with the food 

safety knowledge and practices of Syrian refugee mothers as well as their dietary intake 

and nutritional status. 

The three informal schools participating schools in the original study were 

Kayany schools, which were established to meet the growing educational needs of 

Syrian refugee children located in the Bekaa. 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).  

The original study was composed of three phases: assessment phase, 

intervention phase and post-intervention phase. The assessment phase included the 
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recruitment and completion of baseline surveys with elementary school-aged children 

and their mothers who accepted to take part in the study. This phase was conducted at 

the beginning of each of the respective academic years. The intervention phase included 

bi-weekly nutrition and health educational sessions with daily healthy snacks distributed 

to all children in intervention schools. The control schools received standard snacks and 

a usual educational curriculum. The post-intervention assessment phase was conducted 

with school-aged children only, given that the intervention focused on changing their 

dietary knowledge attitudes and practices. The intended sample size per school year for 

the original study was180 mother-child pairs from three schools: two intervention 

schools (n = 120 pairs) and one control school (n = 60 pairs). The total sample size 

would include 360 mother-child pair in total over the two academic years and for the 

purpose of the present study, only data for the mothers will be included. However, due 

to unexpected school dropouts, health or transportation issues the total sample size 

collected for this study was 277 Syrian refugee mothers. 

 

B. Recruitment of Participants and Inclusion Criteria 

After securing the approval of the Institutional Review Board (IRB) of the 

Social and Behavioral Sciences at the American University of Beirut (AUB) for the 

original study, recruitment of participants took place during the student registration 

phase at the beginning of each academic year (mid-September till mid-October). Syrian 

refugee mothers and their children were approached by trained and CITI-certified field 

surveyors during the student registration period to explain the purpose and protocol of 

the study, and to clarify that their refusal to participate in the study will not affect their 

ability to register their children in the school neither will it affect the ability of children 

to receive all components of the intervention if they are in the intervention schools. 
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After mothers provide their oral consent, a specific meeting time was scheduled to 

conduct the interview at the school setting in a private classroom for more privacy. 

Written consent was taken for each mother to participate in the study by field surveyors 

before starting the interview. If the mother was illiterate, then oral agreement was given 

or if any relative was present during the interview then they signed on behalf of the 

mother. The surveyors assured the mothers that participation is voluntary with no risk 

involved; they can skip any question they want and withdraw at any time during the 

interview without penalties and that their answers are completely confidential and their 

names do not show on the questionnaire. 

Inclusion Criteria for Mothers and children: 

 Mother of Syrian nationality (holder of a Syrian identification card 

“Hawiyyeh”) 

 Mother and child living within the same household  

 Mother and child generally healthy: absence of any disease that may impair 

growth, chronic illness, inborn errors of metabolism, physical malformations that may 

interfere with eating patterns and/or body composition 

 No use of any medication that may interfere with eating patterns and body 

composition. 

Exclusion Criteria for Mothers and Children/Adolescents: 

 Mother not of Syrian nationality  

 Mother is not living within the same household as the child (separated, 

deceased, etc.) 

 Mother and child suffer from any disease that may impair growth, chronic 

illness, inborn errors of metabolism, physical malformations that may interfere with 



 

30 

eating patterns and/or body composition 

 Use of any medication that may interfere with eating patterns and body 

composition. 

 

C. Data Collection 

Data collection started for the first phase of the original study started in 

September and ended in November during each of the two academic years of the 

intervention. Data from the baseline assessment phase for years 1 and 2 were analyzed 

for the purpose of the present study and to meet the stated objectives. The duration of 

the interview was approximately half an hour, which included completing the 

interviewer-led questionnaire and measuring anthropometric characteristics of mothers 

and their children.  

Data collection started in mid-August 2015 and ended in November 2015. 

Anthropometric measures were taken at the end of the interview by trained field 

surveyor using calibrated scales and standardized techniques during the interview in 

order to minimize any intra-interviewer and inter-interviewer bias. The questionnaire 

and consent forms were presented in Arabic (See Appendices V and III). 

Questionnaire 

The multi-component questionnaire (see Appendices IV and V) used was 

comprised of six sections: 1): questions related to the socio-demographic characteristics 

of households, 2) household food security access scale, 3) coping strategies index, 4) 

questions to assess the knowledge and practices of mothers with respect to food safety 

and food handling, 5) 24- hour dietary recall, and anthropometric measurement of 

mothers. The questionnaire was initially prepared in English and then translated to 

Arabic prior to being used in the field work. Table in Appendix II summarizes all the 
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variables included in the study and how they were recoded. 

1. Socio-Demographic Background Questions 

The first set of socio-demographic questions included the mother’s age and 

information on the educational background of the mother and her husband and their 

employment status, number of children, household income and total expenses and 

crowding index (CI). The CI is a commonly used tool to evaluate the socio-economic 

status of a household; it is calculated by dividing the number of people living in the 

household by the number of rooms available in the households excluding bathrooms, 

kitchens and balconies (Melki, Beydoun, Khogali, Tamim, & Yunis, 2004). A score 

above the value of 5 is considered as an indicator of overcrowding for this study, after 

looking at the average size of the households living in this area accompanied with a low 

socio-economic status and fewer rooms in their houses/settlements than average. The 

socio-demographic questions were designed by experts of epidemiology and nutrition at 

the Department of Nutrition and Food Sciences at AUB, and they tested in previous 

studies and proved helpful in correctly estimating the socio-demographic status of 

households.  

 

2. Measurement of Household Food Insecurity  

Household food security was assessed using the Household Food Insecurity 

Access Scale (HFIAS) tool that has been recently translated to Arabic. A study was 

made to validate this measurement as a reliable tool that can assess the food insecurity 

status of households in rural Lebanon (Naja, Hwalla, Fossian, Zebian & Nasreddine 

2015). 

The HFIAS was developed by the Food and Nutrition Technical Assistance 

Project (FANTA) and its partners in 2006, as a reliable way to distinguish food secure 
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households from food insecure ones across the cultures. The HFIAS is composed of a 

set of questions that represent general areas of household food insecurity that could be 

used to assign households to their respective severity along the scale, starting from food 

secure to severely food insecure (Coates, Swindale & Bilinsky 2007). The HFIAS was 

used to determine the HFIAS score, which is composed of nine occurrence questions 

representing a generally increasing level of severity of food insecurity, and nine 

“frequency-of-occurrence” questions following each occurrence question, in order to 

determine how frequently this occurrence happened in the previous thirty days.  The 

questions can be answered as ‘No’ or ‘Rarely’, ‘Sometimes’, and ‘Often’ if the answer 

is “Yes” with an individual score of 0, 1, 2, and 3 correspondingly. The sum of scores 

results in an overall score between 0 and 27 where higher scores indicate higher food 

insecurity status. Therefore, the HFIAS of each household can be categorized  

according to four levels of food insecurity: food secure, mildly insecure, moderately 

insecure, and severely food insecure as summarized in Table 1 (Coates et al., 2007).  

 

 

Table 1. Categories of food insecurity for individual questions depending on the answer 

to the HFIAS questions 
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3. Coping Strategies Adopted by Households 

To assess the coping strategies of mothers and their children as part of this 

study, the Coping Strategy Index (CSI) was used. CSI is a tool designed to measure the 

coping strategies adopted by food insecure households and the effect of food aid in 

emergency settings. CSI is mainly used to assess the coping mechanisms used by 

households that are suffering from food insecurity. It has been shown effective in 

predicting the food insecurity status of a household in conjunction with other measures 

through covering universal themes of behaviors and conducts associated with food 

insecurity (Maxwell & Caldwell 2008). The CSI was translated to Arabic, and has been 

used in Lebanon by UNICEF in collaboration with the World Food Program (WFP), 

Action Contre la Faim (ACF) and World Health Organization (WHO) to assess the 

coping strategies of Palestinians and Syrian refugees residing in Lebanon after the 

Syrian crisis (UNICEF, WFP, WHO & ACF 2012; UNRWA & WFP 2014). This tool is 

composed of a series of 16 questions, divided into two groups: food-related and non-

food related coping strategies, that are the same as the ones used in previous studies 

done in Lebanon, they were asked to mothers who report experiencing food insecurity 
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in order to explore what coping mechanisms were being used and how often; for 

instance one sample question is whether they ever had to send their children voluntarily 

to eat elsewhere else because there was no food enough at the house. The answers were 

reported as frequencies: “all the time”, “pretty often”, “hardly at all”, “never” or “NA”, 

which were later merged to “all the time”, “pretty often” or “hardly at all” for the 

purpose of the present study. 

 

a. Food Safety and Food-Handling Related Knowledge and Practices 

This section of the questionnaire contains questions related to food safety and 

handling-related knowledge and practices of the mothers, and consists of multiple 

choice questions that are revised from a consumer awareness and knowledge 

questionnaire and a study already done in Trinidad, West Indies (NWCAP LTD 2006; 

Turnbull-Fortune & Badrie 2014).  

Food safety questions posed to mothers included food purchasing, food 

preparation and safe handling, general food safety awareness and self-assessment of 

food safety knowledge. The mothers’ general knowledge about food preparation and 

attitudes was determined by asking questions, such as: do you wash your hands after 

touching raw chicken, meat or fish? Do you use the same cutting board to cut meat 

products and vegetables? Or do you use separate cutting boards? Do you leave frozen 

foods outside the freezer for more than 4 hours? How often do you prepare, handle or 

cook poultry, meat and fish? The answers were reported as frequencies: “once”, “often”, 

“occasionally”, “rarely” or “never”, which were merged to “yes” or “no” for the 

purpose of this study. The food safety behavior score was computed based on the 7 food 

safety questions asked to mothers, the answers were grouped as “No”, which was 

equivalent to a score of “0”, and “Yes”, which was equivalent to a score of “1”. The 



 

35 

sum of the individual scores resulted in an overall score between 0-7. Higher food 

safety behavior scores indicated better food safety behaviors.  

The mother’s personal hygiene knowledge and practices were assessed by 

asking questions such as: Do you wash your hands before cooking? Do you wash your 

hands after eating or using the bathroom? And what is the best way to clean your 

hands? 

 

b. Accessibility to Water and Basic Sanitation Needs and Household Services 

In order to evaluate the accessibility of water and basic sanitation needs of the 

mothers’ households, questions such as whether the households have access to drinking 

and domestic water, personal hygiene items, cleaning items and female hygiene items 

were asked. 

Questions about the accessibility of households to services regarding meal 

consumption such as cooking fuel and fridges were also assessed in addition to the 

number of meals consumed by adults and children per day, the ability of the household 

to cook at least one meal per day and the main reasons for being unable to cook.  

Results were expressed as proportions and frequencies and Chi-square analyses 

were conducted to assess the difference in accessibility and household services among 

households of non-severely food insecure and severely food insecure mothers. 

 

c. Dietary Assessment  

Mothers’ dietary intake was collected by trained field surveyors, who were 

nutrition graduates and senior nutrition students. The multiple pass method was 

followed when collecting the 24 hour recall data. This method was developed by the US 

Department of Agriculture and used to gather information about the mother’s eating 
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habits where the interviewer uses different steps in order to collect the needed 

information. First, the mother was asked to list thoroughly what she has eaten the 

previous day, and then the interviewer tried to probe the mother about typical foods she 

forgot to mention like sweets, beverages (mainly tea), fruits and vegetables among 

others. The interviewer then asked the mother for further details including the timing 

and occasion of each meal, and then goes on to list the ingredients and portion sizes of 

the foods mentioned (Johnson 2002). Portion sizes were estimated using validated 

Nutrition Consulting Enterprises two-dimensional (2D) visual food portions, in addition 

to pictures presented to the mothers to facilitate the process (Appendix VI) (Millen & 

Morgan 1996). 

After data was collected, it was entered using the Nutritionist Pro software 

(version 4.3). The software includes a large food database from the United States 

Department of Agriculture (USDA). Traditional Lebanese dishes were also added to the 

database (Pellet & Shadarevian 1970). Two aspects were studied under dietary intake: 

energy and micro- and macro-nutrients intake. 

Since there are no specific set of Dietary Reference Intake (DRI) of nutrients 

for Middle Eastern populations, values were analyzed and compared to the US-based 

Dietary Reference Intake (DRI) for women recommended by the Institute of Medicine 

and percent of mothers consuming less than two-third of the recommended DRI for 

micronutrients were calculated (IOM 2011; National Institutes of Health 2016). 

Food intake was grouped into 17 food groups that were calculated in grams and 

percent of total calorie intake, expressed as means and standard deviations and standard 

errors.  

 

d. Anthropometric Measurements of Mothers  
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Weight, height and waist circumference were measured by trained field 

surveyors. Weight was measured using a calibrated and standard clinical balance (Seca 

model 877, Germany); the height was taken using a portable stadiometer (Seca model 

213, Germany), and waist circumference was measured using a non-stretchable 

measuring tape (Seca model 201, Germany).  

To assess nutritional status of mothers, the waist circumference was compared 

to the International Diabetes Federation’s cut-points for Eastern Mediterranean and 

Middle East populations (IDF 2018). A WC ≥ 80 cm was considered high and 

indicating the possibility of health risks both from being overweight and having a 

central fat distribution (Lean, Han & Morrison 1995). 

The Body Mass Index (BMI) was used for the assessment of normal, 

overweight, and obese mothers using the BMI equation that is calculated as weight (kg) 

divided by the height squared (m2). 

𝐵𝑀𝐼 (𝐾𝑔/ m2) = (𝐾𝑔)/(𝑚) 

BMI of mothers was later classified as underweight if BMI < 18.5 kg/ m2, 

normal weight if BMI is between 18.5 and 24.9 kg/ m2, overweight if BMI is between 

25 and 29.9 kg/ m2 and obese if BMI > 30 kg/ m2 (World Health Organization 2006). 

 

D. Ethical Approval 

Approval from the Institutional Review Board (IRB) of the social behavioral 

sciences at the American University of Beirut (AUB) was granted for the original 

intervention study with all the assessment questionnaires with mothers and children 

before the beginning of the data collection phase. 

Field surveyors who have successfully obtained the Collaborative Institutional 

Training Initiative (CITI) course certificate underwent intensive ethical and technical 
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training at AUB, which included the correct use of standardized techniques, asking non-

leading questions and keeping a neutral attitude before data collection in order to 

minimize inter and intra interviewer bias and possible errors resulting from reporting, 

and maintain internal validity. 

During the process of data collection, mothers who were previously informed 

about this study during the registration period were contacted to participate in the school 

setting, where field surveyors first explained briefly the objectives of this study in order 

to obtain the initial approval of the mothers. Field surveyors assured the mothers that in 

case of refusal their children will still be able to attend the educational courses provided 

in the case of intervention schools for the purpose of the original study. Mothers were 

also assured that their participation is voluntary, there are no incentives to participate, 

they are free to leave whenever they want and skip any questions if they feel 

uncomfortable answering, their answers are confidential, no name will be shown on the 

questionnaire, and their relationship with AUB and/or the school will not be affected if 

they choose not to participate.  

Based on the verbal approval of the mothers, field surveyors asked the mothers 

to sign the consent papers before initiating the interview. If the mother was not 

accompanied by any family member and was illiterate, then oral agreement can be made 

or if any relative was present they would sign the consent papers on behalf of the 

mother. 

 

E. Statistical Analysis 

Survey data was entered and analyzed using the Statistical Package for the 

Social Sciences (SPSS) program (version 21.0). Dietary data was entered to the 

Nutritionist Pro (TM) (version 4.3) program for nutrient analysis, and was later 
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extracted and analyzed using SPSS.  

Continuous variables were expressed as means and standard deviations (SD), 

whereas categorical variables were expressed as proportions and frequencies. At 

baseline, bivariate analyses were conducted to explore associations between variables: 

Independent t-tests were performed for continuous variables; for example, mother’s age 

and monthly income as a parameter of socioeconomic status. Chi-square analyses were 

conducted to explore associations between categorical variables such as mother’s 

educational level and employment status as a parameter of socioeconomic status, the 

nutritional status of mothers (BMI, WC), as well dietary intake (micro and 

macronutrient intake). Inferential statistics were also conducted, odd’s ratio was 

performed for categorical variables, such as CI and monthly income, to explore 

associations between variables and detect differences between mothers from non-

severely food insecure households and mothers from severely food insecure households. 

Significant value was used at p-value less than 0.05. 

Comparative analyses were also conducted to compare the mothers’ average 

macronutrient percentage including carbohydrates, sugar, protein, total fat and 

saturated, monounsaturated and polyunsaturated fat with acceptable macronutrients 

distribution ranges (AMDR) to evaluate the nutritional adequacy of mothers’ intake 

(American Heart Association 2017; Ferreira et al. 2016; Manore 2005; Trumbo, 

Schlicker, Yates & Poos 2002; USDA 2015). 

Multiple linear regression analyses were conducted to test the effect of HFIAS, 

household expenditure and accessibility of water, a fridge and personal hygiene items 

on food safety behaviors of mothers. Significant value was used as p-value <0.05. 
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CHAPTER IV 

RESULTS 

 

A. Socio-Demographic Characteristics of the Study Sample 

     Data for a total of 277 mothers of Syrian refugee elementary school-aged 

children were included in the present study.  

     The food security status of Syrian refugee mothers is presented in Figure 1. 

The majority of mothers reported suffering from severe food insecurity (81.9%), while 

only 2.8% of mothers were found to be food secure. 

 

 

 
Fig. 1. Percentage of Syrian refugee mothers of primary school-aged children from food 

secure, mildly, moderately and severely food insecure households in the Bekaa, 

Lebanon (n=277) 

 

 

The socio-demographic and economic characteristics of the mother’s 

households are presented in Table 2. Average illiteracy rate among mothers was 23.6% 

and 16.4% among spouses. Around 94.5% of mothers were unemployed compared to 
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43.1% among souses. The average number of people in a room was 5.72 ± 2.72 with the 

majority of the participating mothers reported living in an overcrowded space of more 

or equal to five persons per room (61.1%). More than half of Syrian refugee mothers 

had a monthly income of less than $200 USD. The highest expenditure was found to be 

on food, followed by other expenses, including water, electricity bills, rent and 

transportation fees. The majority of Syrian refugee mothers in the present study reported 

receiving assistance, mostly as E-cards or vouchers and/or in-kind assistance. 

Significant differences were noted between severely and non-severely food insecure 

households with respect to mother’s educational level. A lower proportion of mothers 

from severely food insecure households had educational level of intermediate level or 

above (p=0.004). Using logistic regression analysis, results show that the odds of food 

insecurity decreased with higher educational levels among mothers (95% CI: 0.22,0.48). 

Severely food insecure mothers were found to have a significantly lower expenditure on 

food and education compared to non-severely food insecure mothers (p=0.039 and 

p=0.012 respectively).  

 

 
Table 2. Socio-demographic characteristics of Syrian refugee mothers of primary school-aged 

children enrolled in informal schools in the Bekaa, Lebanon by severity of household food 

insecurity status (n=277)† 

 
Socio-Demographic 

characteristics  

Total                               

(n = 277) 

Non-severely FI                     

(n = 50) 

Severely FI             

(n = 227)  
p-value OR†† 

Mother's age                 

(mean ± SD)  
35.96 ± 6.42 35.86 ± 6.28 36 ± 6.48  0.893  

Mother's educational level  

n(%) 
   0.004  

   Illiterate 65 (23.6) 5 (10.2) 60 (26.5)   1 

   Primary School 116 (42) 18 (36.7) 98 (43.4)   0.22 (0.79, 0.60) 

   ≥ Intermediate School 95 (34.4) 26 (53.1) 68 (30.1)   0.48 (0.24, 0.94) 

Husband's educational level   

n(%) 
   0.494  

   Illiterate 45 (16.4) 6 (12) 39 (17.4)   1 

   Primary School 105 (38.2) 18 (36) 87 (38.8)   0.58 (0.22, 1.52) 

   ≥ Intermediate School 125 (45.5) 26 (52) 98 (43.8)   0.78 (0.40, 1.52) 
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“Table 2 – Continued” 

 
Socio-Demographic 

characteristics  

Total                               

(n = 277) 

Non-severely FI                     

(n = 50) 

Severely FI             

(n = 227)  
p-value OR†† 

Mother's employment status   

n(%) 
   1  

   Unemployed 263 (94.9) 48 (96) 214 (94.7)   1 

   Employed 14 (5.1) 2 (4) 12 (5.3)   1.35 (0.29, 6.21) 

Husband's employment status                                 

n(%) 
   0.112  

   Unemployed 116 (43.1) 16 (32.7) 100 (45.7)   1 

   Employed 153 (56.9) 33 (67.3) 119 (54.3)   0.57 (0.30, 1.11) 

Socio-economic characteristics of households     

Crowding Index 

(persons/room)              

(mean +/- SD)  

5.72 ± 2.72 5.39 ± 2.47 5.8 ± 2.77  0.365  

   < 5 persons per room 95 (38.9) 17 (38.6) 77 (38.7)  1 1 

   ≥ 5 persons per room 149 (61.1) 27 (61.4) 122 (61.3)   0.99 (0.51, 1.95) 

Monthly Income(USD$)                                  

n(%) 
    0.296  

   < $200 USD 170 (62.5) 26 (55.3) 144 (64.3)   1 

   $200 - $400 USD 84 (30.9) 16 (34) 68 (30.4)   0.43 (0.14, 1.33) 

   > $400 USD 18 (6.6) 5 (10.6) 12 (5.4)   0.56 (0.17, 1.83) 

Total expenditure in the 

last month (USD$) 

(mean +/- SD)  

264 ± 225 238 ± 228 271 ± 225  0.348  

% Expenditure on food 

(n = 199)                

(mean +/- SD)  

55.89 ± 1.73 63.48 ± 25.05 54.22 ± 24.03  0.039  

% Expenditure on 

health (n = 153)                                     

(mean +/- SD)  

24.4 ± 1.7 20.84 ± 16.49 25.1 ± 27.72  0.367  

% Expenditure on 

education (n = 51)                                      

(mean +/- SD)  

17.35± 3.1 35.1 ± 14.35 14 ± 2.37  0.012  

% Expenditure on other 

items**  (n = 114)                         

(mean +/- SD)  

42.1 ± 2.1 45.84 ± 27.74 41.48 ± 21.45  0.472  

Received assistance in the last 3 months                     

n(%) 
   1  

   Yes 233 (84.4) 42 (84) 190 (84.4)   1 

   No 43 (15.6) 8 (16) 35 (15.6)   0.97 (0.42, 2.33) 

Forms of assistance              

(mean +/- SD)  
      

   In-kind assistance 60 (21.7) 12 (24) 48 (21.3)  0.706 1.16 (0.56, 2.40) 

   E-card/vouchers  208 (75.4) 36 (72) 171 (76)  0.588 0.81 (0.41, 1.62) 

   Conditional cash ($)* 20 (7.2) 3 (6) 17 (7.6)  0.778 0.78 (0.22, 2.77) 

   Other types of  

assistance* 
16 (5.8) 3 (6) 13 (4.8)  0.235  

†  Independent t-tests were conducted for continuous variables and chi square analyses 

were conducted for categorical variables 

†† This represents crude odds ratio of severity of household food insecurity with 95% 

confidence interval  

* Some cells have expected count less than 5     

** Other expenditures include water, electricity bills, fuel, wood, clothes, rent and 

transportation fees 
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B. Food Security Status and Coping Mechanisms among Study Sample 

Table 3 explores the different coping mechanisms adopted by Syrian refugee 

mothers and their families in the Bekaa region. The most common food-related coping 

strategy adopted by mothers in the study sample was relying on less preferred or less 

expensive foods (81.7% reporting it as all the time or pretty often), reducing the number 

of meals eaten in a day and  restricting consumption by adults to allow small children to 

eat (52.1% reporting it as all the time or pretty often for both), borrowing money to buy 

food (55.3% reporting it as all the time or pretty often), and limiting portion size at meal 

times (50% reporting it as all the time or pretty often). As for the non-food related 

coping strategies, one of the most commonly adopted mechanism by Syrian refugee 

mothers was involving small children (6 to 15 years of age) in income generation 

activities (24.2% reporting it as all the time or pretty often), marrying children under 18 

years of age (16.4% reporting it as all the time or pretty often) and removing kids from 

school (14.8% reporting it as all the time or pretty often). The majority of mothers have 

never resorted to begging (97.7%) or accepted high risk, illegal, social degrading or 

exploitative temporary jobs (96.5%). 

 

 

Table 3. Coping strategies of Syrian refugee mothers of primary school-aged children 

enrolled in informal schools in the Bekaa, Lebanon (n=227) 

 

Coping strategies   n(%) 

Food-related coping strategies     

Relied on less preferred or less expensive food     

   All the time   152 (59.4) 

   Pretty often   57 (22.3) 

   Hardly at all   47 (18.4) 

Borrowed food or relied on help from a friend or relative   

   All the time   31 (12.2) 

   Pretty often   33 (12.9) 

   Hardly at all   191 (74.9) 
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“Table 3 – Continued” 

Coping strategies   n(%) 

Limited portion size at meal times     

   All the time   76 (29.7) 

   Pretty often   52 (20.3) 

   Hardly at all   128 (50) 

Restricted consumption by adults to allow small children to eat   

   All the time   71 (27.8) 

   Pretty often   62 (24.3) 

   Hardly at all   122 (47.8) 

Reduced number of meals eaten in a day     

   All the time   86 (33.7) 

   Pretty often   47 (18.4) 

   Hardly at all   122 (47.8) 

Sent family members to eat elsewhere     

   All the time   19 (7.5) 

   Pretty often   22 (8.7) 

   Hardly at all   213 (83.9) 

Borrowed money to buy food     

   All the time   85 (33.6) 

   Pretty often   55(21.7) 

   Hardly at all   113 (44.7) 

Spent whole day without eating     

   All the time   6(2.4) 

   Pretty often   19 (7.5) 

   Hardly at all   229 (90.2) 

Non-food related coping strategies     

Removed kids from school     

   All the time   28 (10.9) 

   Pretty often   10 (3.9) 

   Hardly at all   218 (85.2) 

Small children (6-15 years old) involved in income generation activities 
   All the time   41 (16) 

   Pretty often   21 (8.2) 

   Hardly at all   194 (75.8) 

Marriage of children under 18 years of age     

   All the time   34 (13.3) 

   Pretty often   8 (3.1) 

   Hardly at all   213 (83.5) 

Accept high risk, illegal, socially degrading or exploitative temporary jobs 

   All the time   7 (2.7) 

   Pretty often   2 (0.8) 

   Hardly at all   247 (96.5) 

Sent an adult household member to seek work elsewhere*     

   All the time   11 (4.3) 

   Pretty often   4 (1.6) 

   Hardly at all   241 (94.1) 

Resorted to begging     

   All the time   3 (1.2) 

    Pretty often   3 (1.2) 

   Hardly at all   250 (97.7) 

* Regardless of the usual seasonal migration 
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C. Food Safety and Personal Hygiene Knowledge and Practices Among Study 

Sample 

 

The hand washing beliefs of Syrian refugee mothers were explored in this 

study and presented in Table 4. The majority of mothers reported washing their hands 

prior to cooking (93.1%) and washing their hands after using the toilet (85.2%). Nearly 

all non-severely food insecure mothers were found to wash their hands after eating 

compared to severely food insecure mothers (96% vs. 86.7% respectively). Also, only 

12% of non-severely food-insecure mothers reported not washing their hands after using 

the toilet compared to 15.5% of severely food insecure mothers. The majority of 

mothers also reported washing their hands when they appear dirty (76.1%). Overall, no 

significant differences were observed between non-severely food insecure and severely 

food insecure mothers with respect to their hand washing beliefs. 

 

 

Table 4. Hand washing beliefs of Syrian refugee mothers of primary school-aged 

children enrolled in informal schools in the Bekaa, Lebanon by severity of household 

food insecurity status (n=277)† 

 

    
Total          

(n=277) 

Non-severely 

FI (n=50) 

Severely FI†                   

(n=227) 

      n(%)   

I should wash my hands prior to 

cooking*    

Yes 258 (93.1) 49 (98) 208 (92) 

No 19 (6.9) 1 (2) 18 (8) 

I should Wash my hands after 

eating 

Yes 245 (88.4) 48 (96) 196 (86.7) 

No 32 (11.6) 2 (4) 30 (13.3) 

I should wash my hands after 

using the toilet 

Yes 236 (85.2) 44 (88) 191 (84.5) 

No 41 (14.8) 6 (12) 35 (15.5) 

I should wash my hands when they 

appear dirty 

Yes 210 (76.1) 38 (76) 171 (76) 

No 66 (23.9) 12 (24) 54 (24) 

† Chi square analyses were conducted for categorical variables showing no significant 

associations between severity of household food insecurity and the hand washing 

beliefs of mothers. 

*  Some cells have expected count less than 5           
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Hand washing practices of mothers were also assessed. Only one Syrian 

refugee mother reported using merely a dry cloth or a towel to wash and clean her 

hands, compared to 13.3% of mothers using only water without soap and the majority 

using water and soap (86.3%). 

The food safety practices of Syrian refugee mothers in the Bekaa region were 

assessed in the present study and are displayed in table 5. The majority of mothers 

reported washing their hands after touching raw chicken or meat (96.4%), and slightly 

more than half of the mothers reported not using separate cutting boards or knives for 

only raw chicken or meat (54.6%). Most of the Syrian refugee mothers stored cooked 

food in a covered or uncovered pot (69.3%), while 23.8% of mothers stored cooked 

food in the fridge, and only 2.9% reported not having leftovers. More than half of the 

mothers reported leaving cold food out of the fridge for more than 4 hours (51.3%) and 

no significant differences were noted between the two groups. Half of non-severely 

food insecure mothers reported leaving hot food out of the fridge for more than four 

hours, compared to 60.8% of severely food secure mothers. The majority of mothers 

reported rinsing cutting boards, knives and plates used for raw chicken or meat before 

using them for other foods (81.3%). A higher percentage of severely food insecure 

mothers were found to defrost foods outside the fridge for more than 4 hours compared 

to non-severely food insecure mothers (43.6% vs. 34.7% respectively). No significant 

differences noted between non-severely and severely food insecure mothers with 

respect to food safety practices. 
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Table 5. Food safety practices of Syrian refugee mothers of primary school-aged 

children enrolled in informal schools in the Bekaa, Lebanon by severity of household 

food insecurity status (n=277)† 

 

Food safety practices 
Total                               

(n = 277) 

Non-severely FI                      

(n = 50) 

Severely FI        

(n = 227) 

n(%)       

Do you wash your hands after touching raw chicken/meat/fish* 

   Yes 264 (96.4) 49 (98) 214 (96) 

   No 10 (3.6) 1 (2) 9 (4) 

Do you use separate cutting boards or knives for only raw chicken or meat                             

   Yes 124 (45.4) 25 (51) 98 (43.9) 

   No 149 (54.6) 24 (49) 125 (56.1) 

Where do you store cooked food?*     

   Fridge 66 (23.8) 19 (38) 47 (20.8) 

   Covered or uncovered pot 192 (69.3) 30 (60) 161 (71.2) 

   Placed on or off the ground 11 (4) 1 (2) 10 (4.4) 

Do you leave cold food out of the fridge for more than 4 hours  

   Yes 138 (51.3) 25 (51) 113 (51.6) 

   No 131 (48.7) 24 (49) 106 (48.4) 

Do you leave hot food out of the fridge for more than 4 hours                               

   Yes 161 (59) 25 (50) 135 (60.8) 

   No 112 (41) 25 (50) 87 (39.2) 

Do you rinse cutting boards, knives, plates used for raw chicken before using them 

for other foods  

   Yes 221 (81.3) 43 (87.8) 177 (79.7) 

   No 51 (18.8) 6 (12.2) 45 (20.3) 

Do you defrost frozen foods outside the fridge for more than 4 hours 

   Yes 112 (41.8) 17 (34.7) 95 (43.6) 

   No 156 (58.2) 32 (65.3) 123 (56.4) 

† Chi square analyses were conducted for categorical variables showing no significant 

associations between severity of household food insecurity and the hand washing 

beliefs of mothers 

* Some cells have expected count less than 5      

 

 

D. Accessibility of Water and Basic Sanitation Needs and Household Consumption 

among Study Sample 

 

Table 6 explores the accessibility of water and basic sanitation needs of Syrian 

refugee mothers. The majority of mothers reported having access to both drinking water 

and domestic water for cooking, cleaning and bathroom use (63.5%), while 17% 

reported not having access to either sources of water. Compared to non-severely food 
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insecure households, a significantly lower percentage of mothers in severely food  

insecure households reported having access to personal hygiene items such as soap, 

toothpaste, tooth brush and other items (50% vs. 70% respectively, p = 0.018). 

Accessibility was also higher among non-severely food insecure mothers compared to 

severely food insecure mothers regarding cleaning/hygiene items such as cleaning 

agents, detergents and other items (80% vs. 57.1%, p = 0.004). Less than half of 

severely food insecure mothers had access to female hygiene items (45.1%), which was 

significantly lower compared to 68% of non-severely food insecure mothers (p = 

0.005).  

 

 

Table 6. Accessibility of water and basic sanitation needs of Syrian refugee mothers of 

primary school-aged children enrolled in informal schools in the Bekaa, Lebanon by 

severity of household food insecurity status (n=277)† 

 

Access to: 
Total                 

(n=277) 

Non-severely FI                     

(n=50) 

Severely FI               

(n=227) 
p-value 

n(%)         

Water                                                     0.284 

Only drinking water 28 (10.1) 6 (12) 22 (9.7)   

Only domestic water 26 (9.4) 4 (8) 21 (9.3)   

Both 176 (63.5) 36 (72) 140 (61.9)   

Neither 47 (17) 4 (8) 43 (19)   

Personal hygiene items                           0.018 

Yes 151 (54.5) 35 (70) 115 (50.9)   

No 126 (45.5) 15 (30) 111 (49.1)   

Access to cleaning/hygiene items                                                       0.004 

Yes 170 (61.4) 40 (80) 129 (57.1)   

No 107 (38.6) 10 (20) 97 (42.9)   

Access to female hygiene items                                                       0.005 

Yes 137 (49.5) 34 (68) 102 (45.1)   

No 140 (50.5)  16 (32) 124 (54.9)   

Access to sufficient cooking fuel                                                         0.008 

Yes 202 (72.9) 44 (88) 157 (69.5)   

No 75 (27.1) 6 (12) 69 (30.5)   

Access to a fridge                                             0.035 

Yes 102 (36.8) 25 (50) 76 (33.6)   

No 175 (63.2) 25 (50) 150 (66.4)   

† Chi square analyses were conducted for categorical variables 
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The majority of non-severely food insecure women (88%) had access to 

sufficient cooking fuel compared to severely food insecure mothers (88% vs. 69.5%, 

with p = 0.008). More than half of Syrian refugee mothers did not have access to a 

fridge (63.2%), with a significant difference between non-severely and severely food 

insecure mothers (50% vs. 66.4% respectively, p = 0.035). 

The consumption of meals by adults and children was also evaluated and 

presented in Table 7. The majority of mothers reported consuming one meal per day 

(78.3%) equally divided between non-severely food insecure and severely food insecure 

mothers. Only 6.1% of mothers reported not consuming any meals per day, who were 

all severely food insecure (7.5%) (p = 0.02). The majority of mothers (76.5%) reported 

that children consumed one meal per day. Only 6.5% reported that children were not 

consuming any meals per day, who were all severely food insecure (8%) (p = 0.048). 

The majority of mothers reported being able to cook at least one meal per day (71.1%) 

with a significantly higher proportion of non-severely food insecure mothers reported 

being able to cook at least one meal per day compared to severely food insecure 

mothers (88% vs. 67.3% respectively, p = 0.005). The main reason for being unable to 

cook among mothers was the lack of food with a higher proportion of severely food 

insecure compared non-severely food insecure mothers (80.8% vs. 66.7% respectively). 

Using a linear regression model (Table 8), food safety behavior scores of 

mothers significantly increased on average by 1.1 units (β=1.1, 95% CI =0.23,1.96; 

p<0.05) when access to both drinking and domestic water was met.  
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Table 7. Consumption of meals by adults and children by severity of household food 

insecurity status (n=277)† 

 

  
Total                               

(n = 277) 

Non-severely FI              

(n=50) 

Severely FI 

(n=227) 
p-value 

n(%)         

Meals consumed by adults per day**                             0.02 

None 17 (6.1) 0 (0) 17 (7.5)   

1 meal 217 (78.3) 39 (78) 177 (78.3)   

2 meals 38 (13.7) 8 (16) 30 (13.3)   

3 meals 5 (1.8) 3 (6) 2 (0.9)   

Meals consumed by children per day**                          0.048 

None 18 (6.5) 0 (0) 18 (8)   

1 meal 212 (76.5) 38 (76) 173 (76.5)   

2 meals 39 (14.1) 9 (18) 30 (13.3)   

3 meals 8 (2.9) 3 (6) 5 (2.2)   

Household able to cook at least one meal per day                                         0.005 

Yes 197 (71.1) 44 (88) 152 (67.3)   

No 80 (28.9) 6 (12) 74 (32.7)   

Main reasons for being unable to cook**   0.398 

Lack of food to cook 67 (79.8) 4 (66.7) 63 (80.8)   

Lack of kitchen utensils* 15 (17.9) 2 (33.3) 13 (16.7)   

No time to cook 2 (2.4) 0 (0) 2 (2.6)   

† Chi square analyses were conducted for categorical variables 

*Kitchen utensils include utensils, stove, fridge, cooking fuel, adequate safe water 

**Some cells have expected count less than 5    

 

 

Table 8. Multiple linear regression model for mean change in food safety behavior 

scores Syrian refugee mothers of primary school-aged children enrolled in informal 

schools in the Bekaa, Lebanon (n=227) 

 

  β 95 % CI R2 

      0.17 

Food Safety Behavior Score 4.29 1.62 , 6.97   

HFIAS score 0.04 -0.04 , 0.13   

Mother's Age -0.03 -0.08 , 0.02   

Access to resources       

   Water** 1.1* 0.23 , 1.96   

   Hygiene Items -0.08 -1 , 0.85   

   Fridge -0.72 -0.23 , 1.96   

* p<0.05 

** Access to both drinking and domestic water 

 

 



 

51 

E. Anthropometric Characteristics of Study Sample 

Anthropometric characteristics of Syrian refugee mothers are presented in 

Table 9. The average weight of the mothers was 75.87 ± 15.35 kg, average height was 

158.92 ± 5.95cm, average Body Mass Index (BMI) was 30 ± 5.81 kg/m2, and average 

waist circumference was 96.12 ± 16.85cm. Severely food insecure mothers had on 

average a higher BMI than non-severely food insecure mothers, with a higher 

proportion of obesity. A higher proportion of severely food insecure mothers had an 

elevated waist circumference as compared to non-severely food insecure; however, 

these differences did not reach statistical significance. 

 

 

Table 9. Anthropometric characteristics of Syrian refugee mothers of primary school-

aged children enrolled in informal schools in the Bekaa, Lebanon by severity of 

household food insecurity status (n=277)† 

 

Anthropometric measurements 

Total                               

(n = 277) 

Non-severely FI                             

(n = 50) 

Severely FI          

(n = 227) 

Mother's Weight (kg)         

(mean ± SD)  

75.87 ± 15.35 73.38 ± 15 76.46 ± 15.43 

Mother's Height (cm)            

(mean ± SD)  

158.92 ± 5.95 159.23 ± 5.25 158.85 ± 6.11 

Mother's BMI status (kg/m2)                               

(mean ± SD)  

30 ± 5.81 28.87 ± 5.36 30.29 ± 5.9 

≤ Normal†† (18 - 24.9) 51 (18.5) 11 (22) 40 (17.9) 

Overweight (25 - 29.9) 94 (34.2) 21 (42) 72 (32.1) 

Obese (> 30) 130 (47.3) 18 (36) 112 (50) 

Mother's Waist Circumference (cm)         

(mean ± SD)  

92.3 ± 20.1 96.9 ± 16 96.95 ± 16 

 Normal Waist circumference (< 

80cm) 

6 (12.8) 20 (9) 58 (26.1) 

Elevated waist circumference (≥  

80cm) 

41 (87.2) 203 (91) 164 (73.9) 

† Independent t-tests were conducted for continuous variables and chi square analyses 

were conducted for categorical variables showing no significant differences between 

non-severely food insecure and severely food insecure households with respect to 

mothers' anthropometric measurements 

††Only 3 Syrian refugee mothers were identified as underweight and were included in 

this category 
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F. Dietary Characteristics of Study Sample  

The daily food group consumption of Syrian refugee mothers (grams and % of 

total energy intake per day) is presented in table 10. Total daily consumption of breads 

and grains of mothers was 172.66 ± 8.67 grams. Non-severely food insecure mothers 

were found to consume on average more bread and grains compared to severely food 

insecure mothers. Consumption in grams of legumes, dairy products, meat based dishes 

and hot beverages were also higher among non-severely food insecure mothers 

compared to severely food insecure mothers. Total daily vegetables consumption among 

mothers was  89.8 ± 7.39 grams, and severely food insecure mothers were found to have 

a significantly higher consumption compared to non-severely food insecure mothers 

(94.9 ± 8.66 vs. 64.79 ± 10.74 respectively, and p = 0.031). Additionally, severely food 

insecure mothers were found to have a higher consumption of other vegetables such as 

green beans, pepper, tomatoes and mushrooms compared to non-severely food insecure 

mothers (p = 0.026). Severely food insecure mothers were also found to have a higher 

daily consumption in grams of eggs, fruits, sweetened beverages and salty snacks 

compared to non-severely food insecure mothers; however, this difference did not reach 

statistical significance. 

As for the proportion of total daily energy from food groups, no significant 

difference was found between the two groups, however, non-severely food insecure 

mothers were found to have a higher intake in terms of percent of total daily energy of 

bread, grains and meat based dishes compared to severely food insecure mothers, 

whereas concerning eggs, fats and oils and salty snacks percent of total daily energy 

was found to be lower than severely food insecure mothers. 
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Table 10. Daily food group consumption (grams, % total energy intake per day) of 

Syrian refugee mothers of primary school-aged children enrolled in informal schools in 

the Bekaa, Lebanon by severity of household food insecurity status (n=277)† 

 
    Grams/day      %E/day   

Food Groups  

Total             

(n=277)             

Non-Severely 

FI            

(n=50)     

Severely FI              

(n=227)           

Total       

(n=277)     

Non-Severely 

FI                   

(n=50)      

Severely FI        

(n=227)       

(Mean  ± SE)                             

Breads & Grains 172.66 ± 8.67 204.58 ± 165.57 166.45 ± 137.16 39.7 ± 1.32 41.04 ± 22.56 39.43 ± 21.56 

Starchy 

Vegetables** 
20.02 ± 4.16 22.46 ± 12.54 19.59 ± 4.32 1.9 ± 0.39 1.96 ± 0.99 1.89 ± 0.43 

Legumes  31.31 ± 5.78 47.05 ± 22.84 28 ± 5.13 4.43 ± 0.65 4.3 ± 1.49 4.44 ± 0.72 

Nuts & Seeds 0.89 ± 0.36 0.25 ± 0.18 1.02 ± 0.44 0.53 ± 0.21 0.12 ± 0.09 0.62 ± 0.25  

Dairy Products 60.84 ± 7.24 66.91 ± 18.82 59.83 ± 7.87 5.55 ± 0.6 5.79 ± 1.3 5.53 ± 0.67 

Meat Based 

Dishes*** 
12.71 ± 2.56 20.52 ± 7.52 11.05 ± 2.68 2.64 ± 0.51 5 ± 1.77 2.13 ± 0.5 

Eggs  8.49 ± 1.74 4 ± 1.8 9.27 ± 2.07 1.9 ± 0.38 0.93 ± 0.42 2.01 ± 0.45 

Total 

Vegetables  
89.8 ± 7.39 64.79 ± 10.74 a 94.9 ± 8.66 b 7.71 ± 0.71 8.09 ± 2.41 7.64 ± 0.7 

Vitamin A Rich 

Vegetables 
4.18 ± 1.87 5.08 ± 4.81 4 ± 2.05 0.16 ± 0.08 0.12 ± 0.09 0.17 ± 0.1 

Dark Green 

Vegetables 
1.48 ± 0.55 0.3 ± 0.3 1.73 ± 0.67 0.16 ± 0.07 0.02 ± 0.02  0.19 ± 0.09 

Other 

Vegetables  
84.14 ± 7.25 59.41 ± 10.14 a 89.16 ± 5.11 b 7.39 ± 0.7 7.95 ± 2.41 7.29 ± 0.69 

Fruits 22.67 ± 4.3 19.08 ± 7.71 23.53 ± 4.98 1.52 ± 0.31 1.36 ± 0.58 1.56 ± 0.36 

Fats & Oils 
28.3 ± 1.66 28.16 ± 4.28 28.43 ± 1.8 

17.14 ± 

0.92 
16.64 ± 2.03 17.26 ± 1.03 

Sweets 20.14 ± 1.82 20.58 ± 4.83 20.1 ± 1.97 8.37 ± 0.69 8.83 ± 2.03 8.28 ± 0.72 

Sweetened 

Beverages 
4.03 ± 2.08 0 ± 0 4.9 ± 2.52 

0.15 ± 

0.081 
0 ± 0 0.19 ± 0.1 

Hot Beverages 

(Coffee, Tea) 

605.28 ± 

40.41 
713.65 ± 138.68 584.36 ± 39.46 1.07 ± 0.22 0.98 ± 0.25 1.09 ± 0.26 

Salty 

Snacks**** 
25.12 ± 3.35 18.94 ± 7.74 26.53 ± 3.73 7.04 ± 0.9 4.85 ± 2 7.53 ± 1.01 

†  Independent t-tests were conducted for continuous variables  

* No significant differences were observed between non-severely food insecure and severely food 

insecure households with respect to mothers' daily food group consumption (% kcal)  

** Starchy vegetables include potatoes and corn   

*** Meat based dished include meat, fish and chicken based dishes 

**** Salty snacks include chips, salty snacks, French fries and popcorn 

ab  Significant difference were observed in intake of food (g/day) using independent t-tests, (p=0.031 

for total vegetables, p=0.026 for other vegetables) 

 

 

Table 11 presents the dietary characteristics of Syrian refugee mothers. Total 

caloric intake among mothers was found to be 976.17 ± 27.16 calories. Compared to 

severely food insecure mothers, non-severely food insecure Syrian refugee mothers 

were found to consume on average more calories. Average carbohydrate intake among 
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mothers was found to be 131.65 ± 4.00 grams among mothers, 28.62 ± 1.58 grams of 

sugar and 24.94 ± 0.94 grams of protein.  Moreover, mean carbohydrates, sugar and 

protein intakes were also higher among non-severely food insecure mothers compared 

to severely food insecure mothers. A slightly higher intake of monounsaturated and 

polyunsaturated fat were reported among severely food insecure mothers compared to 

non-severely food insecure mothers.  

 

 

Table 11. Mean macro- and micronutrients intake among Syrian refugee mothers of 

primary school-aged children enrolled in informal schools in the Bekaa, Lebanon by 

severity of household food insecurity status (n=277) 

 

  

Total                                                                        

(Mean ± SE)          

(n=277) 

Non-severely FI           

(Mean ± SE)                     

(n=50) 

Severely FI*            

(Mean ± SE)                   

(n=227) 

Calories (kcal) 976.17 ±  27.16 1037.72 ± 78.03 966.34 ± 28.24  

Macronutrients       

Carbohydrates (g) 131.65 ± 4.00 143.23 ± 12.37 129.56 ± 4.03 

Sugar (g) 28.62 ± 1.58 31.34 ± 4.76 28.05 ± 1.63 

Fiber (g) 10.58 ± 0.57 11.2 ± 2.01 10.47 ± 0.55 

Protein (g) 24.94 ± 0.94 27.52 ± 3.03 24.48 ± 0.94 

Fat (g) 39.89 ± 1.56 40.28 ± 3.93 39.98 ± 1.7 

Saturated Fat (g) 7.29 ± 0.37 7.61 ± 0.96 7.25 ± 0.4 

Monounsaturated Fat (g) 18.59 ± 0.85 17.85 ± 2 18.83 ± 0.94 

Polyunsaturated Fat (g) 9.90 ± 0.53 9.73 ± 1.29 9.99 ± 0.58 

Micronutrients       

Vitamin A (RAE) 89.73 ± 11.15 75.09 ± 14.67 92.89 ± 13.28 

Vitamin D (µg) 0.37 ± 0.1 0.23 ± 0.53 0.41 ± 0.12 

Vitamin E (mg) 5.38 ± 0.27 4.79 ± 0.51 5.53 ± 0.32 

Vitamin K (µg) 79.81 ± 5.77 83.13 ± 15.29 79.17 ± 6.23 

Vitamin C (mg) 22.75 ± 1.68 19.48 ± 3.55 23.54 ± 1.9 

Thiamin (mg) 0.91 ± 0.03 0.96 ± 0.09 0.9 ± 0.03 

Riboflavin (mg) 0.74 ± 0.05 0.75 ± 0.1 0.74 ± 0.06 

Niacin (mg) 3.23 ± 0.23 3.97 ± 0.73 3.08 ± 0.22 

Vitamin B6 (mg) 0.49 ± 0.02 0.4924 ± 0.06 0.4941 ± 0.02 

Vitamin B12  (µg) 0.43 ± 0.05 0.32 ± 0.08 0.46 ± 0.06 

Folate  (µg) 158.19 ± 12.05 200.36 ± 46.17 149.4 ± 10.66 

Iron (mg) 6.24 ± 0.34 7.51 ± 1.09 5.98 ± 0.33 

Zinc (mg) 3.33 ± 0.14 3.49 ± 0.42 3.31 ± 0.15 

Sodium (mg) 1458.68 ± 69.2 1497.67 ± 183.33 1456.29 ± 74.46 

Potassium (mg) 1102.32 ± 43.09 1063.26 ± 116.27 1114.85 ± 46.09 

Calcium (mg) 242.39 ±14.04 252.26 ± 33.93 241.13 ± 15.48 

Magnesium (mg) 123.84 ± 3.99 124.61 ± 12.84 124.12 ± 3.98 

Phosphorus (mg) 387.66 ± 16.92 391.52 ± 51.17 388.44 ± 17.37 

* Independent t-tests were conducted showing no significant differences between non-severely 
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food insecure and severely food insecure households with respect to mothers' nutrients intake 

 

As for the micronutrient intake of Syrian refugee mothers, mean vitamin A, 

vitamin D, vitamin E, vitamin C and potassium intake were slightly higher among 

severely food insecure mothers compared to non-severely food insecure mothers. Intake 

was almost similar between the two groups regarding thiamin, riboflavin, vitamin B6, 

zinc, sodium, calcium, magnesium and phosphorus. However, non-severely food 

insecure mothers were found to have a slightly higher intake of vitamin K, niacin, folate 

and iron compared to severely food insecure mothers. 

A further analysis of Syrian refugee mothers’ macronutrient adequacy is 

presented in Table 12. Results showed that almost half of the mothers (48.7%) were 

consuming carbohydrates within the acceptable AMDR (45-65%). Similarly, the 

majority of mothers (85.2%) were consuming sugar within the acceptable range 

(<25%). More than half of mothers (54.9%) reported consuming protein below the 

acceptable range (< 25%). On the other hand, half of the mothers (49.8%) reported 

consuming fats above acceptable range (> 35%), however, the majority of mothers 

reported consuming saturated below acceptable range. Although a higher proportion of 

severely food insecurely households were eating below the AMDR for several 

macronutrients such as carbohydrates and proteins compared to non-severely food 

insecure households, these differences were not found to be statistically significant. 
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Table 12. Macronutrients intake among Syrian refugee mothers of primary school-aged 

children enrolled in informal schools in the Bekaa, Lebanon by severity of household 

food insecurity status (n=277) 

 

Macronutrients AMDR range 

Total                 

(n=277)                                                                       

n (%) 

Non-

severely 

FI                  

(n=50)              

n (%) 

Severely 

FI*          

(n=227)                

n (%) 

Carbohydrate 

Below acceptable range (< 45%) 

Within acceptable range (45% - 

65%) 

Above acceptable range (> 65%) 

68 (24.5) 

135 (48.7) 

74 (26.7) 

10 (20) 

24 (48) 

16 (32) 

58 (25.7) 

111 (49.1) 

57 (25.2) 

Sugar 
Acceptable range (< 25%) 

Above acceptable range (≥ 25%) 

236 (85.2) 

41 (14.8) 

41 (82) 

9 (18) 

195 (86.3) 

31 (13.7) 

Protein 

Below acceptable range (<10%) 

Within acceptable range (10% - 

35%) 

152 (54.9) 

125 (45.1) 

28 (56) 

22 (44) 

123 (54.4) 

103 (45.6) 

Fat 

Below acceptable range (<20%) 

Within acceptable range (20% - 

35%) 

Above acceptable range (> 35%) 

37 (13.4) 

102 (36.8) 

138 (49.8) 

9 (18) 

18 (36) 

23 (46) 

27 (11.9) 

84 (37.2) 

115 (50.9) 

Saturated Fat 
Below acceptable range (< 10%) 

Above acceptable range (≥ 10%) 

244 (88.1) 

33 (11.9) 

43 (86) 

7 (14) 

200 (88.5) 

26 (11.5) 

Monounsaturated 

Fat 

Below acceptable range (< 20%) 

Above acceptable range (> 20%) 

184 (66.4) 

93 (33.6) 

35 (70) 

15 (30) 

148 (65.5) 

79 (34.5) 

Polyunsaturated 

Fat 

Below acceptable range (<5%) 

Within acceptable range (5-

10%) 

Above acceptable range (> 10%) 

63 (22.7) 

115 (41.5) 

99 (35.7) 

15 (30) 

14 (28) 

21 (42) 

47 (20.8) 

101 (44.7) 

78 (34.5) 

* Chi square analyses were conducted showing no significant differences between non-

severely food insecure and severely food insecure households with respect to meeting 

Acceptable Macronutrient Distribution Ranges (AMDR) 

 

      

As for the micronutrient intake adequacy of Syrian refugee mothers, Table 13 

shows that no significant difference was found between non-severely food insecure and 

severely food insecure mothers. Almost all mothers are consuming less than two third 

of DRI of vitamin A and D. A higher proportion of non-severely food insecure mothers 

(98%) reported consuming less than two third of DRI of vitamin C compared to 89% of 

severely food insecure mothers, as well as calcium (80% vs. 71% respectively). The 
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lowest percentage of mothers consuming less than two third of DRI was for vitamin K 

(57%). 

 

 

Table 13. Adequacy of micronutrients intake for Syrian refugee mothers of primary 

school-aged children enrolled in informal schools in the Bekaa, Lebanon by severity of 

household food insecurity status (n=277) 

 

Micronutrients 

% of Total mothers 

consuming<2/3rd 

DRI**                  

(n=277) 

% of non-severely FI 

mothers consuming 

<2/3rd DRI                  

(n=50) 

% of severely FI 

mothers 

consuming<2/3rd 

DRI                   

(n=227) 

Vitamin A (RAE) 98% 98% 98% 

Vitamin D (µg) 100% 100% 100% 

Vitamin E (mg) 90% 92% 90% 

Vitamin K (µg) 57% 60% 57% 

Vitamin C (mg) 90% 98% 89% 

Thiamin (mg) 46% 48% 46% 

Riboflavin (mg) 69% 70% 69% 

Niacin (mg) 95% 94% 96% 

Vitamin B6 (mg) 88% 88% 89% 

Vitamin B12  (µg) 92% 96% 91% 

Folate  (µg) 87% 90% 87% 

Iron (mg) 86% 90% 85% 

Zinc (mg) 87% 88% 87% 

Potassium (mg) 98% 94% 98% 

Calcium (mg) 96% 92% 97% 

Magnesium (mg) 92% 90% 93% 

Phosphorus (mg) 73% 80% 71% 

* Chi square analyses were conducted showing no significant differences were 

observed between non-severely food insecure and severely food insecure 

households with respect to mothers' micronutrient intake 

** Reporting RDA values and AI values for micronutrients with unestablished RDA 
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CHAPTER V 

DISCUSSION 

 

To the best of our knowledge, the present study was the first to explore the 

relationship between the food security status of Syrian refugee women with their food 

safety knowledge, attitude, and practices in a protracted crisis setting. Results from the 

current study show high rates of food insecurity among the study sample of Syrian 

refugee mothers together with limited household resources and kitchen equipment, poor 

water resources, aligned with the use of severe coping mechanisms for survival. In 

addition, findings reflect that refugee mothers have good personal hygiene beliefs but 

poor food safety practices, and are at high risk of dietary inadequacies.  

 

A. Socio-Demographic Characteristics and Food Security Status among Syrian 

Refugee Mothers 

    

Results from the present study show that a high proportion of mothers reside in 

food insecure households, with the majority experiencing severe food insecurity 

(81.9%). Extremely high unemployment rate and poor educational levels were noted 

among mothers and their spouses. More than half of Syrian refugee mothers lived in 

overcrowded households and had monthly incomes of less than USD$200. These results 

were in line with the 2017 VaSyr report published by WFP, which indicated that 91% of 

total Syrian refugee households in Lebanon suffer from food insecurity and 2% suffer 

from severe food insecurity. According to the same report, almost half of the Syrian 

refugee households in the Bekaa governorate live in overcrowded spaces with a very 

low female employment rate (7.6%) and an average monthly income of USD$158 

(WFP et al. 2017). The high prevalence of severe food insecurity found in the present 
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study is very different from the prevalence stated in the VaSyr report; this is mainly due 

to the differences in the methodology the WFP uses to assess food insecurity as 

compared to the tool used in the present study. The WFP depends mainly on a 

composite score based on several parameters whereas the validated HFIAS tool was 

used in the present study, which focuses on the household’s experience of food 

insecurity. 

The highest proportion of expenditure among Syrian refugee mothers in the 

present study was found to be mainly on food, followed by other expenditures 

(including rent, water and electricity bills) and health, while the smallest proportion of 

expenditure was found to be on education. Similar expenditure trends were found 

among Syrian refugees in Lebanon and Jordan (WFP 2013; WFP et al. 2017). Results 

from the present study showed that severely food insecure mothers had a significantly 

lower expenditure on food and education compared to non-severely food insecure 

mothers. This can be attributed to the limited income among severely food insecure 

mothers and their inability to allocate resources for education and food. The Syrian 

refugees in Lebanon are considered to be living in a poverty trap, mainly due to the 

declining international assistance and the limited local economic opportunities in terms 

of employment, asset ownership and access to basic services. The limited employment 

opportunities among Syrian refugees are mainly due to the restrictions implemented by 

the Lebanese government on work permits, whereby they are only allowed to work in 

three main sectors: agriculture, domestic services and construction (Masri & Srour 

2014; Refaat & Mohanna 2013; Verme 2015). Also, the number of work permits issued 

for Syrian workers by the Lebanese government is decreasing, which is making Syrian 

refugees seek work in the informal economy, mainly unregistered enterprises under 

extreme conditions and without a work contract. Due to their unstable employment 
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status, Syrian refugees are living in harsh economic conditions and with limited 

livelihood options (Masri & Srour 2014).  

A similar study regarding Palestinian refugees also done in Lebanon, found 

that poor socio-economic characteristics of Palestinian refugee households was due to 

legal and other employment restrictions, which contributes to the worsening of their 

food insecurity status (Ghattas, Sassine, Seyfert, Nord & Sahyoun 2015). Trends of 

food insecurity and low socio-economic status have also been found among Syrian 

refugees in Jordan (Turner 2015). Similar studies done around refugees in developing 

countries such as Nigeria, Ghana and Bangladesh have been found to indicate that a 

lower education and income, among other socio-economic determinants, strongly and 

negatively affects the food security status of a household (Aidoo, Mensah & Tuffour 

2013; Harris-Fry et al. 2015; Obayelu 2012). 

With respect to the coping mechanisms adopted by the Syrian refugee mothers 

in the present study, different food and non-food related coping mechanisms were 

reported by mothers to manage the lack of food in their households. More than half of 

mothers and their families relied on less preferred or less expensive food, borrowed 

money to buy food, reduced the number of meals eaten in a day as food related coping 

mechanisms. In addition to non-food related coping mechanisms, such as involving 

small children in income generating activities, removing children from school and 

having children marry under 18 years of age. These findings match the results from the 

VaSyr 2017 report, which indicate that 92% of total Syrian refugee households in 

Lebanon relied on less preferred or less expensive food, 87% borrowed money to buy 

food and 54% reduced the numbers of meals eaten in a day (WFP et al., 2017). The 

high dependence on coping mechanisms among Syrian refugee mothers in the present 

study and the high prevalence of food insecurity are not surprising given the 
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vulnerability of refugee households after many years living in the country with 

impoverished and restricted conditions. According to the UNHCR, most of the Syrian 

refugee households had depleted their limited resources and savings, have to live on the 

bare minimum and use short and long-term coping mechanisms to survive (UNHCR 

2017b). It is worth noting that the high proportion of Syrian refugee mothers who 

reported reducing the number of meals eaten per day, removing children from school 

and having children marry under 18 years of age reflects that households are using 

severe coping mechanisms with the persistence of the Syrian crisis and the absence of 

appropriate aid responses, which indicates that the situation is still deteriorating. Such 

prolonged harsh living conditions can put vulnerable individuals, mainly women and 

children, under the risk of irreversible damages due to compromising their dietary 

intake in terms of both quantity and quality. Such having dietary changes, if adopted for 

extended periods of time, as is the case with the refugees in the present study sample, 

may cause serious nutritional, physical and psychological damages (Mendoza 2010). 

 

B. Changes in Food Safety, Personal Hygiene Knowledge, Practices and 

Accessibility of Water and Basic Sanitation Needs among Syrian Refugee 

Mothers 

 

Results from the present study showed that the majority of mothers knew that 

they should wash their hands prior to cooking, after eating, after using the toilet, and 

when they appear dirty. Nevertheless, findings related to the food safety practices of 

Syrian refugee mothers showed that more than half of mothers adopted poor food safety 

practices. Food safety behavior score among mothers was found to be significantly 

positively correlated with the household’s accessibility to drinking and domestic water. 

No significant differences were found between non-severely and severely food insecure 

mothers from the present study regarding their hand washing beliefs and food safety 
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practices. This is partly due to the low number of mothers who were found to be food 

secure in the current study, and the limited accessibility and availability of resources to 

mothers in general. Very similar results to those reported in the present study were also 

found in a study done in refugee camps in South Sudan where 83.6% of participants 

believed they should wash their hands prior to cooking, 78.9% before eating and 73.6% 

after using the toilet. The latter study also found that although the knowledge of when to 

wash hands was high, it did not necessarily translate into practice (Phillips et al. 2015). 

Though the proportion of mothers from the present study who reported knowledge of 

washing their hands after using the toilet and when they appear dirty appears high, there 

are still 15% of mothers who do not believe it is important to wash their hands after 

using the toilet and 24% of mothers who do not believe it is important to wash their 

hands when their appear dirty, which indicates that there are still some barriers that are 

not allowing mothers to have good hygiene practices, such as the lack of sufficient 

education and the limited accessibility to hygiene items due to cost and other potential 

logistical barriers. According to a study done within three refugee camps in Kenya, 

Ethiopia and Thailand, hand washing with soap was used after 20% of toilet use 

activities and this was due to many factors, mainly lack of free soap and the inclination 

to use soap for laundry instead (Biran et al. 2012). Therefore, due to the low socio-

economic and food insecurity status of refugees as well as high expenditures, mainly on 

food and health, limited revenue can be attributed to personal and cleaning hygiene 

items. This makes personal hygiene practices hard to follow even when knowledge and 

education are present.   

With respect to the food safety practices of Syrian refugee mothers, results 

from the present study showed that more than half of mothers did not separate cutting 

boards or knives for different types of meat, they left cold and hot food out of the fridge 
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for more than four hours, and stored food in covered or uncovered pots mainly because 

it is the most inexpensive way of storing food. A study done in improvised urban areas 

in Indonesia, where food insecurity is prevalent among households, found a significant 

interaction between household food security status and the food safety and handling 

practices of the households’ caregivers. The poor safety practices presented in the latter 

study were found to have a significant association with worm infections, which in turn 

increased the health risks among these household members and were linked to 

decreased income generation and increased health expenditures. All of these conditions 

contributed to the households’ food insecurity status (Nesamvuni 2014). Since women 

are the main cooks and caregivers of their households, their role in ensuring safe food 

handling is particularly relevant to their children’s health and malnutrition (Gittinger et 

al. 1990; Smith 2003). A study reported data around populations from urban cities in 

developing countries, such as Egypt, Jordan and Pakistan, have found that maternal 

food safety and hygiene practices, as well as hand washing practices are strong 

determinants of children’s health and their nutritional status directly or indirectly. 

Directly, because as caregivers, mothers can reduce the exposure to certain pathogens 

and, therefore, protect the health and nutritional status of their children, by adopting 

healthy personal hygiene behaviors, particularly given the fundamentally unhygienic 

environments in which they live. And indirectly, because mothers with poor health or 

nutritional status, which could be caused by food-borne illnesses, may have decreased 

energy levels and a reduced capacity to accomplish certain caregiving activities to their 

children (Ruel et al. 1998). 

Syrian refugee mothers’ accessibility of water and basic sanitation needs were 

also assessed in the present study and results showed that more than half of mothers had 

access to both drinking and domestic water, which is used for cooking, cleaning and 
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bathroom use. In addition, severely food insecure mothers had significantly lower 

resources such as access to personal hygiene items, other household cleaning products, 

cooking fuel or kitchen appliances such as fridges. The high proportion of severely food 

insecure mothers who reported not having access to a fridge may explain the reason as 

to why they were found to store food in a covered or uncovered pot. These results 

correspond with the results found in the VaSyr 2017 report, which states that 78% of 

total Syrian refugees had access to improved water sources and 86% used improved 

sanitation accessibility (WFP et al. 2017). Furthermore, a study done with Syrian 

refugees in Turkey found that Syrian refugee women living in camps were also 

suffering from the lack of access to safe drinking water as well as basic and feminine 

hygiene products (Dadzie 2017). The lack of availability or accessibility to safe water is 

considered a major risk factor for contracting infectious diseases and worsening 

nutrition security as it prevents the adoption of good food safety practices (Webb 2006).  

 

C. Trends of Overweight and Obesity among Syrian Refugee Mothers 

Results from the present study showed that 34.2% of mothers in the study 

sample were overweight and almost half of mothers were obese. In addition, 87.2% had 

an elevated waist circumference. These results indicate that women in the study sample 

may be at a high risk of  obesity, particularly abdominal obesity, which is associated 

with increased risk of cardiovascular diseases, hypertension and diabetes (Han, Van 

Leer, Seidell & Lean 1995). The rate of obesity among women in the present study was 

higher than those reported by a previous study conducted in Lebanon between 2014 and 

2016 among a similar Syrian refugee women population in the Bekaa governorate, 

Lebanon whereby 39% of Syrian refugee women were found to be obese, and even 

higher than Lebanese mothers of children from another cross-sectional study conducted 
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in the region of Greater Beirut (Jomaa, Naja, Cheaib & Hwalla 2017; Sethi, Jonsson, 

Skaff & Tyler 2017). According to another study conducted among Sudanese refugees 

in Queensland, Australia, refugees’ risk of overweight and obesity increases with the 

length of residence in the host country (Renzaho, Bilal & Marks 2014). This could be 

attributed to a ‘‘defensive effect’’ of foreign birthplace on BMI with longer stays in host 

countries, which impacts mostly women and refugees with low levels of education 

(Sanchez-Vaznaugh, Kawachi, Subramanian, Sánchez & Acevedo-Garcia 2008). Many 

studies conducted in developing and developed countries have demonstrated growing 

evidence linking food insecurity and obesity, especially among mothers. This positive 

association could be explained by a number of mechanisms: first can be mothers 

sacrificing their food supply to ensure their children are food secure and get into a 

cyclical eating pattern, which eventually causes weight gain and obesity. Another 

reason for this positive association between food insecurity and obesity can be 

attributed to the increased consumption of low-cost, poor quality and energy-dense food 

when resources are limited. Other reasons may be cultural where heavy body weight 

can be seen as a sign of prosperity within some communities and can be considered as 

protective strategy to protect affected individuals from food shortages (Dharod, Croom 

& Sady 2013; Franklin et al. 2012; Jomaa et al. 2017).  

 

D. Consumption Patterns and Dietary Analysis among Syrian Refugee Mothers 

Findings from the current study show that meal consumption pattern reported 

by Syrian refugee mothers was on average one meal per day for adults and children 

separately. Mothers from severely food insecure households were found to have a 

significantly lower ability to cook at least one meal per day compared to mothers from 

non-severely food insecure households. The main reason for being unable to cook at 
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least one per day was the lack of food. In addition, a higher proportion of adults and 

children from severely food insecure households were found to be not consuming any 

meals per day with those not consuming any meal per day reaching 7.5% among adults 

and 8% among children. This could be attributed to the lower income and expenditure 

on food among severely food insecure mothers compared to non-severely food insecure 

mothers. These results are in line with those reported by VaSyr 2017 survey showing 

that adult Syrian refugees in Lebanon are consuming on average 2.1 meals per day, and 

children are consuming on average 2.4 meals per day (WFP et al. 2017). Another report 

conducted among Syrian refugees in Egypt indicates that 67% of refugees consumed 

two meals per day while only 4% consumed one meal per day (UNHCR 2014). Food 

consumption among mothers in the present study sample is lower than those reported on 

average among Syrian refugee adults in Lebanon and Egypt.  The low daily meal 

consumption pattern among Syrian refugee mothers in the current study could be 

attributed to a number of factors. First, Syrian refugee households in the West Bekaa 

region recruited for our study may be receiving less assistance as compared to Syrian 

refugees in other countries, such as Jordan (WFP & REACH 2014). This may be due to 

the cuts in targeted assistance by UNHCR and other affiliated agencies who shifted 

towards targeted assistance due to the limited funding from donors leaving many 

households with limited, if any, forms of assistance (WFP 2015). Another reason for the 

difference in meals consumed per day between our study and those reported previously 

may be due to the fact that the present study include only women, and particularly 

mothers, whereas the other studies take adults on average, which includes men and may 

be the reason why food consumption is higher in these studies as compared to ours.  

Nevertheless, the ability of household members, including women and mothers, to 

consume three meals per day is important, as it is very essential for their nutritional 
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well-being and health maintenance (Nti 2008). This is particularly important among 

women of reproductive age, as is the case with women in our study sample, whereby 

their limited food intake may place them at increased risk of dietary deficiencies, which 

can affect their health and that of their offspring. In fact, studies show that most of the 

Syrian refugee women are skipping meals to save more food for their children (Relief 

2015). The lack of food among Syrian refugees is causing severe irreversible problems, 

especially among young children and pregnant women, as children are not getting the 

chance to have a healthy start at life particularly during the first 1,000 days of life from 

conception till the end of their second year (Relief 2015). 

Results from the present study showed that Syrian refugee mothers consume on 

average very low amounts of calories per day (mean average of 976.17 ± 27.16 calories 

per day). Severely food insecure mothers from the present study also reported a lower 

consumption in grams of breads and grains, dairy products, legumes and meat-based 

dishes, but higher consumption of eggs, vegetables and fruits compared to non-severely 

food insecure mothers. This shows that severely food insecure mothers relied mainly on 

eggs as it is the most affordable source of protein. The poor consumption patterns of 

severely food insecure mothers from the present study of the major food groups 

explains the lower total caloric intake compared to non-severely food insecure mothers 

(1037.72 ± 78.03 vs. 966.34 ± 28.24, respectively), even though the total caloric intake 

of both groups falls well below the average intake of 2,100 calories needed to meet 

dietary needs of women of reproductive age (USDA 2015). Similarly, previous studies 

conducted in Lebanon among Iraqi and Palestinian refugees as well as Lebanese 

mothers, and in the United States among Somali refugees, demonstrated that those from 

food insecure households had a slightly higher consumption of eggs and vegetables, but 

less consumption of meat, fish and dairy products compared to food secure refugee 
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households (Dharod et al. 2013; Ghattas, Sassine, Seyfert, Nord & Sahyoun 2014; 

Jomaa et al. 2017). This similarity in dietary consumption could be due to the use of 

similar coping strategies when faced with food insecurity among these population 

groups whereby food variety is affected, especially meat and dairy products that are 

relatively expensive compared to eggs and vegetables. Higher vegetables intake among 

severely food insecure households could also be a reflection of selecting less expensive 

vegetable-based dishes instead of meat-based dishes as reported by Ghattas and 

colleagues (2014). 

Results from the current study show that around half of Syrian refugee mothers 

were consuming: carbohydrates within the acceptable macronutrient distribution range 

(48.7%), protein below the acceptable range (54.5%) and fat above acceptable range 

(49.8%). Results from the present study also show a high inadequacy of micronutrients 

intake among mothers, particularly vitamin A, D, E, C, niacin, potassium, calcium and 

magnesium. No significant difference was shown regarding macronutrient and 

micronutrient intake among non-severely and severely food insecure mothers from the 

present study. Nevertheless, severely food insecure mothers from the present study 

reported a slightly higher fat intake than non-severely food insecure mothers, coupled 

with protein intake below acceptable ranges. This could be explained by their reliance 

on cheaper and energy dense food that are high in fat and low in protein due to their 

food insecurity and low socio-economic status, as well as their reduced purchasing 

power as evidenced by their monthly income and expenditures (Banjong et al. 2003; 

Drewnowski & Specter 2004). A study done in developing countries assessed the 

relationship between household food insecurity and micronutrient intake and found that 

household food insecurity frequently results in monotonous and repetitive diets, which 

is a contributing factor to malnutrition. Consuming a diverse diet is recommended to 
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achieving daily nutritional requirements (Kennedy 2009). Another study conducted in 

Canada among adults and adolescents also reported that household food insecurity 

status increases the risk of micronutrient deficiencies due to the constraints in food 

choices (Kirkpatrick & Tarasuk 2007). These findings correspond with the results 

collected from the present study. 

The low intake of several micronutrients among women in our study sample 

can be attributed to their limited dietary diversity. For example, the low intake of 

vitamin D and calcium reflects low consumption of dairy products, which can cause 

major health issues including osteoporosis and hypertension. Low potassium intake 

reflects low consumption of dairy products, as well as vegetables and fruits, which can 

cause hypertension and cardiovascular diseases if coupled with sodium, which is 

usually present in less expensive and energy dense foods. In addition, low vitamin A 

intake reflects insufficient intake of green leafy vegetables, carrots, oranges and fish 

among mothers, which are critical for the visual and immune system to work properly. 

Even the low vitamin C intake indicates an insufficient consumption of fruits and 

vegetables, even though they are relatively less expensive than other food groups and 

are generally more abundant; iron and folate intake are too low despite their high 

importance among women of child bearing age (Kennedy, Nantel & Shetty 2003; Zaki 

& Raafat 2012).  

 

E. Strengths and Limitations 

To the best of our knowledge, this is the first study in Lebanon and the MENA 

region to link household food insecurity with the food safety and personal hygiene 

knowledge and practices along with the nutritional status of women. One of the main 

strengths of this study is the use of validated tools such as HFIAS and CSI to assess the 
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food security status and coping mechanisms adopted by Syrian refugee families 

(Maxwell & Caldwell 2008; Naja et al. 2015). Another strength is the rigorous dietary 

intake using the USDA multiple-pass 24 hour dietary recall method, which has been 

used in evaluating the mother’s nutritional status and intake adequacy. In addition, 

dietary intake and anthropometric measures of mothers were collected by trained field 

surveyors and nutritionists to minimize reporting bias. In addition, all field surveyors 

underwent intensive training in order to minimize inter and intra-interviewer bias during 

data collection by using standardized techniques and validated visual food portions to 

estimate portion sizes, maintaining a neutral attitude, and using probing answers and 

non-leading questions, in order to reduce information bias and increase internal validity. 

Moreover, this study was part of a larger pilot study that showed positive impact of a 

six-month school-based nutrition education intervention on the dietary knowledge and 

intake of Syrian refugee children. 

However, this study needs to be considered in light of a number of limitations. 

One limitation to this study is potential respondent bias, particularly among mothers 

who may have overstated the severity of coping strategies and their lack of access to 

food, in hope of receiving benefits or assistance. Similar over-reporting of food 

insecurity has been detected in the Syria Needs Analysis Project (SNAP) questionnaires 

with refugees living in camps in regional host countries in order to receive more 

assistance (SNAP 2013) and is expected during prolonged crises with limited 

humanitarian assistance. This may have resulted in the overestimation of food insecurity 

among respondents in the present study. Nevertheless, every attempt was made by the 

field surveyors to inform study participants throughout the data collection that their 

participation is completely voluntary without any financial reimbursement and that this 

study is not related to any UN affiliated organization or NGO and will not affect their 
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eligibility for inclusion in any aid program. It is also worth noting that the primary 

investigator of the study and the research team depended on observations of the 

neighborhoods and informal tented settlements were many kids were walking to school 

from, and were able to note the very poor living conditions of the kids and their 

families, including mothers, who were assessed in this study. This helped in validating 

some of the severe food insecurity experiences reported by mothers, as the study 

participants. Another potential limitation of the study is that it was conducted in the 

West Bekaa region, in rural and underprivileged districts of the country, rendering the 

results to be not generalizable to all Syrian refugee mothers and their households in the 

country. Nevertheless, findings from the present study were in line with those reported 

by WFP from their annual VaSyr surveys with representative samples of Syrian refugee 

households. In addition, these results can be used in similarly deprived settings across 

the country, as well as other settings undergoing similar protracted crises. Another 

possible limitation to this study is the presence of non-differential, random errors in 

reporting dietary intake among mothers who may have underreported their dietary 

intake, especially that the 24 hour dietary recall was done only once and generally 

reflected a week day. However, trained field surveyors tried to limit these errors as 

much as possible by using the validated Nutrition Consulting Enterprises two-

dimensional (2D) visual food portions to estimate portion sizes, probing questions and 

forgotten food lists and maintaining neutral attitude. Mothers were also asked if this was 

representative of their usual daily intake, however, it is not likely to change due to their 

limited purchasing power and low socio-economic status. 
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CHAPTER VI 

CONCLUSION 

 

Results from the present study showed high levels of severe food insecurity 

among Syrian refugee mothers and their households. In fact, mothers in the study 

sample reported that they have depleted their assets and are resorting to severe coping 

mechanisms that can have serious and irreversible effects on all household members, 

including children. In addition, mothers are consuming inadequate dietary intake as 

reflected through limited overall energy, macro- and micronutrient intakes. 

Furthermore, the majority of Syrian refugee mothers in the study sample appear to have 

good personal hygiene knowledge, but this does not necessarily translate into adequate 

food handling and preparation practices. Results from this study showed that there are 

many constraints that limit the ability of mothers to practice safe and sound food 

handling practices, such as lack of access to basic cleaning items, kitchen supplies, and 

clean domestic water. 

Findings from this study reflect the negative effects of the mothers’ food 

security status on their food safety and personal hygiene knowledge and practices as 

well as on their nutritional status. No significant differences were observed regarding 

many indicators among non-severely food insecure and severely food insecure mothers. 

This is due to their similar living conditions, which underlines the fact that households 

of Syrian refugee mothers are facing a lack of assistance and accessibility to food, 

assets, cleaning and personal hygiene items and kitchen utensils regardless of the 

severity of their food insecurity status. This in turn is affecting the mothers’ nutritional 

status and food safety practices. 
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Providing food safety and personal hygiene educational and practical support 

to Syrian refugee mothers is crucial in establishing healthy and safe household 

environments. Increasing maternal awareness regarding healthier food choices 

encourages dietary diversity and availability of healthier food choices for all household 

members, as they are the main caregivers of their households and greatly affect the 

quality and quantity of food consumed by household members (Smith 2003). 

Community kitchen activities can also be implemented, where cooked meals of 

diversified quality are prepared by Syrian refugee women, after getting the required 

food safety training, and are distributed to Syrian refugee households in need.  

The living conditions of Syrian refugees are worsening with the decreasing 

international funding and assistance. It is important to reshape the crisis response and to 

recognize the need for long-term support strategies by the national government and aid 

organizations in order to accommodate the scope of this crisis. Providing evidence-

based public health programs and strategies targeted to alleviate the social and 

economic issues of Syrian refugees are necessary in order to improve the high 

unemployment rate and low educational level, increasing poverty, violence, health 

illiteracy, poor food safety and personal hygiene practices, inadequate dietary intake and 

food insecurity. 

Developing specific food safety indicators that can act as a validated tool to 

measure household food safety practices is needed. Further studies that expand on the 

relationship between food security, food safety practices and nutritional status of 

refugee women and their children are needed. It is important to assess the association 

between food safety knowledge and practices of mothers with their children’s 

nutritional status.  Also, studies are needed to determine whether food safety 
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interventions combined with nutrition education would lead to improved food safety 

practices and dietary intake among mothers and their children. 

 

  



 

75 

APPENDIX I 

FOOD AND NUTRITION SECURITY FRAMEWORK 

 

 

Source: C.N. Nesamvuni. (2014). Food safety indicators in household food security in 

the Ruralvhembe district, Limpopo province. South Africa: University of the Free State.   
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APPENDIX II 

LIST OF VARIABLES AND THEIR DESCRIPTION 

 

Part and number 

of question in 

questionnaire 

Variable Type of 

variable 

(Categorical

/ 

continuous) 

Original question as 

asked 

Question after 

analysis 

  Demographic characteristics of the household   

Part I- Q1 Mother's age Continuous Age in years Age in years 

Part I- Q5 & Q7 Mother and 

Husband highest 

educational level 

Categorical 1. No schooling  

2. Primary school 

3. Intermediate school 

4. High school 

5. Technical diploma 

6. University degree 

1. Illiterate                             

2. Primary School                  

3.  ≥ Intermediate 

School 

Part I- Q8 & Q9 Mother and 

Husband kind of 

work 

Categorical 1. Not working/ 

Homemaker 

2. Employee, full time 

3. Employee, part time 

4. Daily manual laborer 

5. Self-employed 

6. Other 

1. Unemployed 

2. Employed 

Part I- Q13 Monthly income Categorical 1. Less than 300,000  

2. 300,000 – 599,000  

3. 600,001 – 899,000  

4. Greater than 900,000 

1. < $200 USD                   

2. $200 - $400 USD                  

3. > $400 USD 

Part I -Q15 Monthly 

Expenditure 

Continuous 1. Total expenditure              

2. Food expenditure                  

3. Health expenditure                    

4. Education 

expenditure                                   

5. Other 

1. Total expenditure              

2. Food expenditure                  

3. Health expenditure                    

4. Education 

expenditure                                   

5. Other 

Part I - Q16 Household 

Receiving Any 

Assistance 

Categorical 1. In-kind assistance 

(Yes/No)                            

2. E-card/vouchers 

(Yes/No)                               

3. Conditional cash ($) 

(Yes/No)                                  

4. Other types of 

assistance (Yes/No) 

1. In-kind assistance                                

2. E-card/vouchers                                 

3. Conditional cash 

($)                                     

4. Other types of 

assistance  

  Household Food Security Measurement   

Part II - Q17 - Q25 Household Food 

Insecurity Access 

Scale (HFIAS) 

questions 

Categorical • Yes 

o Rarely 

o Sometimes 

o Often 

• No 

o Never 

• Yes 

o Rarely 

o Sometimes 

o Often 

• No 

o Never 

 Part II - Q27 Coping 

Strategies 

Categorical 1. All the time 

2. Pretty often 

3. Once in a while 

4. Hardly at all 

1. All the time 

2. Pretty often 

3. Hardly at all 
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Part and number 

of question in 

questionnaire 

Variable Type of 

variable 

(Categorical

/ 

continuous) 

Original question as 

asked 

Question after 

analysis 

5. Never                                     

6. N/A 

Part II - Q30 Accessibility of 

drinking and 

domestic water 

Categorical 1. Yes both 

2. Only drinking water 

3. Only domestic water 

4. No for both 

1. Only drinking 

water 

2. Only domestic 

water 

3. Both 

4. Neither 

Part II - Q31-33 Accessibility of 

basic hygiene 

services, cooking 

fuel and fridge 

Categorical 1. Yes                                              

2. No 

1. Yes                                              

2. No 

Part II - Q34 Number of meals 

consumed by 

adults per day 

Continuous Open ended question 1. None 

2. 1 meal 

3. 2 meals 

4. 3 meals 

Part II - Q35 Number of meals 

consumed by 

children per day 

Continuous Open ended question 1. None 

2. 1 meal 

3. 2 meals 

4. 3 meals 

Part II - Q36 Household able 

to cook at least 

one meal per day 

Categorical 1. Yes                                              

2. No 

1. Yes                                              

2. No 

Part II - Q37 Reasons for 

being unable to 

cook 

Categorical 1. Lack of stove or 

kitchen                         

2. Lack of fuel or 

electricity                    

3. Lack of kitchen 

utensils                       

4. Lack of water                                 

5. No time or unable to 

cook                         

6. No food to cook          

7. Other 

1. Lack of food to 

cook 

2. Lack of kitchen 

utensils 

3. No time to cook 

 

  Food Safety (Knowledge and Practices)   

Part III - Q39 - 

Q44 

Food Safety 

Practices 

Categorical 1. Once 

2. Often 

3. Occasionally 

4. Rarely 

5. Never                                      

1. Yes                                              

2. No 

Part III - Q45 Best Time to 

Wash Hands 

Categorical 1. Before cooking and 

after eating 

2. After using the toilet 

3. When hands appear 

dirty                         

1. Before cooking             

2. After eating 

3. After using the 

toilet 

4. When hands appear 

dirty                         

Part III - Q46 What to Use 

When Washing 

Hands 

Categorical 1. Water alone 

2. Water and soap 

3. Dry cloth/towel                           

1. Water alone 

2. Water and soap 

3. Dry cloth/towel                           

Part III - Q47 Where do You 

Store Cooked 

Food? 

Categorical 1. Fridge 

2. Covered pot 

3. Uncovered pot 

4. Bag on the ground 

1. Fridge 

2. Covered or 

Uncovered pot 

3. Placed on or off the 

ground                                  
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Part and number 

of question in 

questionnaire 

Variable Type of 

variable 

(Categorical

/ 

continuous) 

Original question as 

asked 

Question after 

analysis 

5. Bag off the ground                                  

6. Other 

  Anthropometric Measurements and Dietary Intake   

Part IV - Q54 Weight Continuous Weight in kg Weight in kg 

Part IV - Q55 Height Continuous Height in cm Height in cm 

Part IV - Q54 - 

Q55 

Body Mass Index 

(BMI) 

Categorical 1. Underweight 

2. Normal 

3. Overweight 

4. Obese                                      

1. Normal 

2. Overweight 

3. Obese                                      

Part IV - Q56 Waist 

Circumference 

Continuous Waist circumference in 

cm 

Waist circumference 

in cm 

  Waist 

Circumference 

Categorical 1.  Normal (< 80cm)  

2. Elevated ( ≥  80cm)                       

1.  Normal (< 80cm)  

2. Elevated ( ≥  

80cm)                       

Part IV - Q61 Dietary 24hr 

recall 

Continuous Macro and 

micronutrients intake 

Macro and 

micronutrients intake 
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APPENDIX III 

CONSENT FORM (ARABIC VERSION) 

 

 



 

81 

 

 



 

82 

 

 

 



 

83 

 

 

  



 

84 

APPENDIX IV 

QUESTIONNAIRE (ENGLISH VERSION) 
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APPENDIX V 

QUESTIONNAIRE (ARABIC VERSION) 
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APPENDIX VI 

THE 2D PORTION SIZE FOOD VISUAL POSTER 

(NOT TO SCALE) 
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