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AN ABSTRACT OF THE THESIS OF

Dima Afif Charara for Master of Science
Major: Nutrition

Title: Anemia and its association with dietary intake and infant and young child feeding
practices: a cross-sectional study amongst 0 to 2 years-old Syrian refugee children in Lebanon

High levels of pediatric anemia are reported in the Eastern Mediterranean Region. This is
particularly true for infants and young children below two-years of age, given their increased
nutritional requirements and rapid growth rates. Displaced populations such as Syrian refugees
are more prone to develop anemia and other nutritional deficiencies, given the high rates of
infections in these populations, coupled with poor dietary intake, lack of proper hygiene practices
as well as overall compromised nutritional status. No studies have investigated the possible
determinants of anemia among Syrian refugee children in Lebanon. Hence, this study aims to
assess the prevalence of anemia amongst Syrian refugee children aged 0-2 years old living in the
Greater Beirut area, and to investigate the association of anemia with feeding practices, dietary
intakes and anthropometric characteristics.

This is a cross-sectional study that was conducted in the Greater Beirut area among 0-2-
year-old Syrian refugee children (n=255). Mothers were recruited from randomly selected primary
health care centers in the most vulnerable areas of Greater Beirut according to the highest
vulnerability level of localities. A multicomponent questionnaire was used for data collection,
inquiring about socio-demographic characteristics and infant and young child feeding practices.
Dietary intakes were assessed based on a single 24-hour recall. Anthropometric measurements of
the children and infants were obtained using standardized protocols. Children Hemoglobin levels
were measured using a small blood drop from the finger in children aged 6 months and above, and
from the heel among infants aged below 6 months.

The prevalence of anemia in our sample was estimated at 35.3%, with no cases of severe
anemia being identified. Children between the age of 6 to 11 months had the highest rates of
anemia (50.7%) and regression analyses showed that children aged 6 to 11 months were four times
(OR: 4.53, 95% CI: 2.12- 9.72) more likely to be anemic compared to children below 6 months of
age. In addition, children aged between 12 to 23 months were twice (OR: 2.39, 95% CI: 1.17-
4.90) as likely to be anemic compared to infants aged below 6 months. Inadequate iron intake was
associated with approximately three-fold higher odds (OR=3.55; 95% CI: 1.96-6.43) of anemia
compared to those that had adequate iron intake. No significant associations were identified
between anemia status and the intake of other hematinic micronutrients such as folate, vitamin A,
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vitamin C, vitamin B12 or Zinc. As for anthropometric indicators, the prevalence of stunting in
the study sample was the highest amongst 12 to 23 months old children (13.4%), compared to
younger children (2.3% in those aged less than 6 months and 2.9% in those aged between 6 and
11 months), with significant difference between groups based on anemia status. Stunted children
had a significantly higher odd of being anemic compared to those with normal height for age
(OR=3.08; 95% CI: 0.94, 10.07). The prevalence of underweight and wasting was low (3.9% and
6.7% respectively) and these indicators were not associated with anemia. The rates of exclusive
breastfeeding were low (21.6%) and the proportion of children meeting the minimum dietary
diversity did not exceed 30%. No significant associations were observed between exclusive
breastfeeding, complementary feeding indicators and anemia. However, children who were
breastfed within one hour of birth were found to be at a significantly higher risk of being anemic
(OR: 1.87 95% CI: 1.06 — 3.31).

This study provided new data regarding the prevalence of anemia in Syrian refugee
children aged less than 2 years, a highly vulnerable population group. The study has also
investigated the association of anemia with dietary intake, and nutritional status, shedding light
on anemia determinants that can be potentially tackled by future interventions. Taken together,
the study findings highlight the need for cost-effective, feasible and culture specific interventions
aimed at enhancing the nutritional status of Syrian refugee infants and young children, optimizing
their dietary intakes, and improving infant and young child feeding practices in this displaced
population.
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CHAPTER |
INTRODUCTION

Anemia is a condition in which the concentration of blood hemoglobin falls below normal
levels. It is known to affect one third of the world’s population, with a particularly high burden
amongst infants and young children (WHO, 2015). In 2011, the prevalence of anemia among
children aged below five years was approximately 43% worldwide, which represents around 273
million children (Stevens et al., 2013). High levels of child anemia were also reported in the
Eastern Mediterranean Region reaching up to 46.7% amid pre-school children between 0 to 5 years
old (WHO, 2015). Anemia in childhood is linked with numerous serious health complications
including poor cognitive and motor development, adverse impact on brain structure and function,
delayed physical growth, as well as fatigue, recurrent ilinesses and increased mortality risk (Cesar
G Victora et al., 2008). It has far-reaching impact on human health as well as social and economic
development in low- and middle-income countries, particularly among disadvantaged populations

(WHO, 2015).

The most proximal risk factors for anemia consist of nutritional deficiencies, infections, as
well as genetic hemoglobin disorders (Chaparro & Suchdev, 2019). Children under the age of 5
years are considered as a vulnerable population group for the development of anemia. This is
particularly true for infants and young children below two-years of age, given their increased
requirements and rapid growth rates (WHO, 2015). The period from conception till the first two
years of life is known as the “first 1000 days”, during which the quality and quantity of nutrients
are both critical for the child’s health, growth and survival, while also modulating the child’s

disease risk later in life. (Organisation Mondiale de la santé, WHO, & UNAIDS, 2003). One of



the main causes of anemia is iron deficiency. Thus, in order to maintain the infant’s adequate iron
status, strict adherence to a breastmilk diet is recommended until the age of 6 months followed
by timely introduction of appropriate and good quality iron-rich complementary foods (Tawali,

2012).

Displaced populations are more prone to develop anemia and other nutritional deficiencies,
given the high rates of infections in these populations, coupled with poor dietary intake, lack of
proper hygiene practices as well as overall compromised nutritional status (Hossain et al., 2016).
The "Vulnerability Assessment of Syrian refugees in Lebanon” (2018) showed that half of the
Syrian households in Lebanon were not meeting the minimum requirements for food, health, and
shelter (UNHCR et al., 2018). Furthermore, 30% were living above the poverty line, and as for the
children, according to the UNHCR, 1 in 4 Syrian refugees’ children in Lebanon were found to be
anemic (UNICEF, 2017). Nevertheless, no studies have investigated the possible determinants of
anemia in this population. Hence, this study aims to assess the prevalence of anemia amongst
Syrian refugee children aged 0-2 years old living in the Greater Beirut area, and to investigate the
association of anemia with sociodemographic attributes, feeding practices, dietary intakes and

anthropometric characteristics.

The specific objectives of this study are:

e To assess the prevalence of anemia among 0-2-year-old Syrian refugee children living in
Greater Beirut, Lebanon.

e To characterize infant and young child feeding practices (I'YCF) of the mothers and
caregivers of Syrian refugee children living in Greater Beirut, Lebanon

e Toevaluate dietary intakes of 0-2-year-old Syrian refugee children living in Greater Beirut,

Lebanon



e To examine the nutritional status of 0-2-year-old Syrian refugee children, based on
anthropometric measurements.

e To investigate the associations between anemia, infant and young child feeding practices
(I'YCF), anthropometric measurements, dietary intake and socio-economic status among 0-

2-year-old Syrian refugee children living in Greater Beirut.



CHAPTER II
LITERATURE REVIEW

A. Definition of Anemia in Infants and Young Children

Anemia is a condition in which a deficit in the quantity or the quality of red blood cells exists.
It can occur either when the concentration of hemoglobin decreases or when its oxygen-carrying
ability is affected (DeMaeyera & Adiels-Tegmanb, 1985). The concentration of blood hemoglobin
is an indicator of the severity of anemia according to age, sex, and physiological status-related cut-
off points (WHO, 2015). Its presence can be related to both poor nutrition and poor health (WHO,
2014). When anemia occurs with a reduction in the total body iron, it is defined as iron deficiency
anemia; whereas, when the level of iron stores decreases without affecting the morphology of

erythrocytes or the level of hemoglobin, it is known as iron deficiency (Percy et al., 2017).

Children are considered a vulnerable part of the population because they are most prone to
develop deficiencies, infections, and anemias (Gupta, 2017). Infants and children below two-years
of age are particularly vulnerable due to their increased requirements and rapid growth rates.
Between the age of 6 months and 24 months, children with hemoglobin levels below 11 g/dl are
considered as anemic. They are considered as mildly anemic when their hemoglobin levels are
below 10 g/dl and severely anemic when their hemoglobin levels are below 7 g/dl (WHO, 2011).
As for infants younger than six months of age, hemoglobin concentrations below 10.5g/dl reflect

an anemic status (Marques et al. 2014).



B. Epidemiology of Anemia in Infants and Young Children

In 2011, the prevalence of worldwide anemia among children aged below five years was
approximately 43%, which represents around 273 million children (Stevens et al., 2013). The
likelihood of developing anemia was higher in developing countries compared to developed

countries, regardless of the age group (Shamah et al., 2017).

As for the prevalence of anemia in the Eastern Mediterranean Region (EMR), a range of
7.4% to 88% was reported by the WHO global database of anemia among the total population
(WHO, 2015), with a prevalence of 46.7% amid pre-school children aged between 0 to 5 years

old.

Hence, the EMR is considered as one of the regions suffering from high rates of anemia
and low concentrations of blood hemoglobin (De Benoist et al., 2008). Moreover, Lebanon was
found to have an abundant rate of micronutrient deficiencies (Hwalla et al., 2017) and as of 2011

anemia rates reached up to 24% among children aged between 6 and 59 months (WHO, 2015).

During 2018, Lebanon was considered as the country that had “the biggest concentration
of refugees per capita” (UNHCR et al., 2018). At the end of 2018 nearly 1 million Syrian refugee
were displaced to Lebanon, making one out of sixth of the Lebanese population a Syrian refugee

(“Syrian Refugee Crisis,” 2019).

The "Vulnerability Assessment of Syrian refugees in Lebanon™ (2018) showed that half of
the Syrian households in Lebanon were not meeting the minimum requirements for food, health,
and shelter (UNHCR et al., 2018). In fact, 30% were living above the poverty line; and as for the

rest, one-third of them were suffering from a moderate to severe food insecurity (UNHCR, 2018).



As for the children, and according to the UNHCR, 1 in 4 Syrian refugees’ children in Lebanon

were found to be anemic (UNICEF, 2017).
C. Pathophysiology of anemia

Biologically speaking, anemia develops as a result of an imbalance between erythrocyte loss
and production. This can occur due to either ineffective/deficient erythropoiesis from nutritional
deficiencies, inflammation, and genetic hemoglobin disorder, or as a result of excessive loss of
erythrocytes (due to hemolysis, blood loss, or both). The harmful consequences of anemia on
health and development appear because of a decreased oxygen delivery to tissues affecting
multiple organ systems, in addition to outcomes associated with the multiple underlying causes

of anemia (Chaparro & Suchdev, 2019).

Anemia can in fact be caused by one single factor or by multiple factors. It can be induced
by acute or chronic infections like malaria and tuberculosis, by parasite infections like hookworms
and schistosomiasis, or by heavy blood loss (De Benoist et al., 2008). It can also occur because of
a hereditary condition that leads to hemoglobinopathies such as sickle cell anemia or thalassemia.
In this case, the morphology of the hemoglobin is affected due to genetic defects (Nicholas J.

Kassebaum, 2016).

Additionally, micronutrient deficiencies can increase the risk of developing anemia, known
as “nutritional anemia” (Global nutrition report, 2018). It takes place in the case of several B
vitamins deficiencies like B (riboflavin), Be (pyridoxine), and B1> (cobalamin) along with other
vitamins such as vitamin A, E, C and D, as well as minerals like folate and copper (WHO, 2017).

However, the most prevalent form of nutritional anemia, reaching almost 50%, is the one induced



by iron deficiency known as iron deficiency anemia (IDA). It is considered amongst the most

critical determinants of the global burden of diseases (De Benoist et al., 2008).

Children particularly have higher risks to develop iron deficiency anemia due to their
increased iron requirements, a critical mineral for growth, development, and health, specifically
during the first 1000 days of life (WHO, 2017). In fact, different types of anemia can occur
throughout infancy until the age of two years old. Since birth, a healthy infant who is born on term
will have high levels of hemoglobin reaching up to 14g/dl. After a period of six to nine weeks,
decreased production of erythropoietin occurs along with amplified tissue oxygenation. This leads
to a rapid decline in hemoglobin levels from 14g/dl to 10g/dl, hence the occurrence of
"physiological anemia of infancy". This type is the most prevalent form of anemia until the age of
three months (Strauss, 2010; Widness, 2008). If hemolysis occurs along with a higher reduction in
hemoglobin levels, the anemia will be known as "pathological”, caused initially by infections or
extreme blood loss (Orkin & Nathan, 2009). A third form is known as "anemia of prematurity”,
found mostly among preterm infants. In this case, the decline in red blood cells production is more

severe than the “physiological anemia”, and red blood cells have a shorter life span.

Finally, another less prevalent form of anemia among infants is caused by hereditary
genetic defects such as “hemoglobinopathy." It is asymptomatic until the age of six months and
can lead to a higher tendency to develop infections. Thus, affected individuals can have a lower

life expectancy (Scott, Lutty, & Goldberg, 2013).

Preterm infants are usually born with lower iron stores and hemoglobin levels, which is why
they are at higher risks to develop iron deficiency or iron-deficiency anemia during infancy

(Strauss, 2010). However, a normal on term infant has higher chances to develop iron deficiency



anemia from the age of six months and onward due to insufficient iron intakes from the diet as

well as the low bioavailability of iron (Burke et al., 2014).

D. Health and developmental effects of anemia

The period from conception till the first two years of life is known as the “first 1000 days”.
It is significant due to the rapid growth and brain development that takes place during this period.
The epigenetic profile of the child is "programmed” and shaped during this time and for the rest
of his lifespan, thus affecting his/her chances of developing diseases later in adulthood (Mukuria,

Kothari, & Abderrahim, 2006).

Anemia with or without iron deficiency throughout the first 1000 days can have several
health and developmental consequences on both the short term and the long term (R. D. Baker &

Greer, 2010).

When it occurs before the age of two years, it may affect the protein profile, hormones,
metabolism, physical growth as well as the nervous system. In fact, it was strongly associated with
neurological development, as well as mental impairment and poor motor development (Carter et
al., 2010; Cusick & Georgieff, 2016). Further, it can lead to increased risk of mortality due to

infectious diseases, and reduced work capacity in adulthood (Cesar G Victora et al., 2008).

As for iron deficiency anemia (IDA), its occurrence can exacerbate the risk of infections
as well, especially amongst children, and may lead to respiratory distress, heart failure and in some
rare cases cardiac arrest (N. J. Kassebaum et al., 2014; Shander et al., 2014). It can also alter
hormones involved in muscular functions, neurological functions and the regulation of body

temperature (Shamah et al., 2017).



Iron is one of the micronutrients that have a critical role in key biological processes such
as the generation of red blood cells (RBCs), tissue oxygenation, biosynthesis of neurotransmitters
like serotonin and dopamine in the brain tissues, and myelination of nerve fibers. Hence, IDA can
lead to cognitive and psychomotor problems, weakness, fatigue and difficulties in concentrating

and learning (Lozoff, 2007).

Studies done on animals’ models where an experimental iron deficiency was induced while
controlling the environmental conditions have allowed to show the role of iron deficiency among
infants. Its effects on brain development in relation to its severity, duration, and specific timing
were studied. This resulted in the conclusion that iron deficiency with or without anemia can affect
the brain differently when it happens at different stages of growth. Furthermore, most of the
complications on the brain remained persistent and irreversible, even after treatment and iron
repletion, thus leading to reduced or affected mental development in adulthood (P. R. Dallman,
Siimes, & Manies, 1975; Peter R. Dallman & Spirito, 1977; Felt et al., 2006; Lozoff, 2007). Other
standardized studies done on human subjects confirmed these findings: children with iron
deficiency anemia showed poorer cognitive, motor, social, and emotional functioning compared

to healthy non-anemic subjects (Lozoff, 2007).

E. Etiology of anemia:

A conceptual model of the etiology of anemia was published by Chaparro et al. (2019)
explaining how distal factors can trigger anemia. It included food insecurity, access to clean water,
and sanitation, as well as the most direct causes of anemia such as nutritional deficiencies, disease,

inflammation, and hemoglobin disorders. It was based on the concept that several of these



determinants are interconnected. For instance, poverty, is considered as a major determinant of
health and nutrition, and low socioeconomic status is linked with greater risk of anemia among
children. Likewise, low parental education is associated with higher prevalence of anemia.
Furthermore, Chaparro et al. (2019) highlighted the fact that the main causes of mild and moderate
anemia are different from the primary causes of severe anemia. Even though limited studies on the
etiology of severe anemia were done, malaria is still considered as a major cause of severe anemia,
especially amongst African children. In fact, several studies done in Africa observed that the most
consistent predictors of severe anemia were found to be malaria, as well as poor sanitation,
underweight, and inflammation. Other determinants such as stunting, vitamin A deficiency and
rural geographical setting were significant as well in high to very high infection countries (Engle-
Stone et al., 2017). Severe anemia was also found to co-exist with severe acute malnutrition
(SAM); for example, in India, 67% of hospital-based children who were diagnosed with SAM,

also had severe anemia (Thakur et al., 2014)

As identified in the figure 1 below, the most proximal risk factors for anemia consist of
nutritional deficiencies, disease, and infections, as well as genetic hemoglobin disorders. As for
children below the age of 5 years old, figure 2 shows the most common factors associated with

child anemia (Ngnie-Teta et al., 2007; Namaste et al., 2017).
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Figure 1: Conceptual model of the etiology of anemia
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Figure 2: Conceptual model of the etiology of anemia for children under 5 years old
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1. Maternal Nutrition during the first 1000 days

Optimal nutrition throughout the first 1000 days can have significant effects on the child’s
health and disease risk later in life (Boo & Harding, 2006). Maternal malnutrition, whether
undernutrition or overnutrition during pregnancy and throughout the breastfeeding period has been
found to affect the health and development of the child and modulate his risk for disease.

The relationship between maternal anemia and the risk of child anemia is still being studied
and has shown controversial results. While a few studies showed that maternal iron deficiency can
possibly affect the child’s iron status and may predispose him to iron deficiency and iron
deficiency anemia during infancy and at later stages of growth (Burke et al., 2014; Cao & O’Brien,
2013), other studies showed no significant relation between maternal anemia and the child’s

hemoglobin levels (Koura et al., 2012).

Yet, low hemoglobin status among mothers through pregnancy was found to have a
possible effect on the child’s birthweight as well as the risk of perinatal and maternal mortality

(Burke et al., 2014; Stevens et al., 2013).

Additionally, Menon et. al (2016) found that anemic mothers are more likely to have
offspring with negatively affected physical growth and brain development. Infants of non-anemic
women were found to have higher birthweight, larger head circumference and were taller than
infants of anemic mothers, especially when anemia occurred during the second trimester of the

pregnancy (Menon et al., 2016).
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2. lron needs and stores in the first 1000 days

Since birth, infants born on term rely on two main sources for iron: external sources such
as breastmilk, and internal sources such as the iron stores that have been accumulating throughout

the last 10 weeks of gestation (Burke et al., 2014).

The amount of iron in the breastmilk is highly bioavailable but is relatively low. This is
why the presence of optimal iron stores at birth is crucial to cover the needs of infants born on
term during the first 4 to 6 months of life (Saarinen et al., 1977; World Health Organization &
Food and Agriculture Organization of the United Nations, 2004). However, if a child is born before
term, or with a low birthweight, his/her iron stores might not be sufficient, thus, he will be at higher
risks of developing iron deficiency and iron deficiency anemia (Singla et al., 1985; Burke et al.,
2014). Different maternal conditions during gestation could also affect the fetal iron stores such as
maternal anemia, hypertension, intrauterine growth restriction and diabetes, which increase the

risk of insufficient iron stores (R. D. Baker & Greer, 2010).

A set of age and sex specific nutrients requirements were developed by the IOM (2001) to
describe absolute daily required amounts of nutrients, known as the Daily Recommended Intakes
(DRIs). A nutrient will have either an Estimated Average Requirement (EAR) and Recommended
Dietary Allowances (RDA), or an Adequate Intake (Al). When an EAR for the nutrient cannot be
determined and therefore, neither can the RDA, then an Al is used for the nutrient. In addition,

most nutrients will have a Tolerable Upper Intake Level (UL).

According to the IOM (2001), the EAR is the average nutrient intake level estimated to
meet the needs of 50% of the healthy individuals in a particular population. The RDA is the average

daily intake level of a given nutrient which, when consumed, is sufficient to meet the requirements
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and needs of nearly 97% to 98% of the healthy individuals in a particular gender and life stage .
When there is insufficient evidence to establish the RDA for a nutrient, the adequate intake (Al)
is given instead. The Al is based on observed or experimentally determined approximation of the
amount of nutrient intake that is consumed in a healthy population and is assumed to be adequate.
While the UL is the highest average daily nutrient intake level that is likely to pose no risk of
adverse health outcomes for almost all individuals in the population. (Institute of Medicine (U.S.)

Panel on Micronutrients, 2001).

For iron, an adequate intake of 0.27 mg/day is used for infants aged between 0 and 6
months, it reflects the average amount of iron in breast milk (Lonnerdal & Kelleher, 2007). Healthy
term infants are born with iron stores, which, in addition to the iron content in breast milk, are
sufficient to meet the infant’s iron needs until 4 to 6 months of age . Beyond this age, iron stores
are depleted due to the rapid growth, and hence, the recommended daily allowance (RDA) for
infants between 7 to 12 months of age is set at 11 mg/day and for children between 1 year to 3

years at 7 mg/day (Institute of Medicine (U.S.) Panel on Micronutrients, 2001).

3. Anemia of infection

Anemia of infection is known to be the second most prevalent form of anemia after iron
deficiency anemia (Madu & Ughasoro, 2017). It can be induced by different factors like chronic
infection, kidney disease, or autoimmune disease, as well as by some parasitic infections like
hookworm. Infections cause an increase in hepcidin, an inflammation regulated acute phase
peptide that inhibits iron absorption and causes iron retention by reticuloendothelial cells. It affects

the release of recycled iron making this mineral inaccessible for hemoglobin synthesis (Pasricha
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et al., 2018). Anemia of infections is usually diagnosed by a low serum iron concentration despite
adequate reticuloendothelial iron stores and is most of the times confused with iron deficiency

anemia (Means, 2000).

Vulnerable populations are more prone to developing infections and have higher risks of
developing vitamins and minerals deficiencies due to their poor dietary intake, lack of proper
hygiene practices as well as food insecurity (Hossain et al., 2016). Pregnant women, as well as
young infants, are considered to be vulnerable and are most susceptible to a deterioration in their
nutritional status because of their increased needs for adequate care and feeding practices (Gasseer

et al., 2004).

F. Infants and young child feeding practices (I'YCF)

The quality and quantity of nutrients during the first few years of life are both critical for the
baby’s health and growth. Correct feeding practices have significant effects on the survival of the
child below the age of five years (Organisation Mondiale de la santé¢, WHO, & UNAIDS, 2003).
Therefore, a set of indicators were published by the WHO in 1991 in order to provide helpful tools
to evaluate the progress of infant and young child feeding practices . Afterwards, in 2001, exclusive
breastfeeding was recommended for six months, and several recommendations were directed
towards complementary feeding practices (WHO, 2007). Updated recommendations of infants and
young child feeding practices were established by the WHO and were published in 2007. They
contained eight different core indicators and seven optional indicators, including both

breastfeeding as well as complementary feeding, as shown in Table 1.
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The core indicators are considered as the ones essential for the population’s nutritional

assessment and surveillance. These indicators include: early initiation of breastfeeding, exclusive

breastfeeding under the age of 6 months, continuation of breastfeeding till the age of one year,

introduction of foods whether soft; semi-solid or solid, minimum dietary diversity, minimum meal

frequency, minimum acceptable diet and consumption of iron-rich or iron-fortified food (WHO,

2007).

The optional indicators were considered as less critical but might be needed to assess

further and monitor the needs of a population. They consist of: the proportion of children ever

breastfed, continuation of breastfeeding until two years of age, age-appropriate breastfeeding,

predominant breastfeeding under 6 months, duration of breastfeeding, bottle feeding of infants and

milk feeding frequency for non-breastfed children (WHO, 2007).

Table 1: Infant and young child feeding indicators

Core I'YCF indicators

Early initiation of breastfeeding

Proportion of children born in the last 24 months who
were put to the breast within one hour of birth

Exclusive breastfeeding under 6 months

Proportion of infants 0-5 months of age who are fed
exclusively with breast milk (including only drops,
syrups like vitamins and minerals, or medicines)

Continued breastfeeding at 1 year

Proportion of children 12-15 months of age who are fed
breast milk

Introduction of solid, semi-solid or soft foods

Proportion of infants 6-8 months of age who receive
solid, semi-solid or soft foods

Minimum dietary diversity

Proportion of children 6-23 months of age who receive
foods from 4 or more food groups which are: grains,
roots and tubers; legumes and nuts; dairy products; flesh
foods (meat, fish, poultry, liver or organ meats); eggs;
vitamin A-rich fruits and vegetables; other fruits and
vegetables

Minimum meal frequency

Proportion of breastfed and non-breastfed children 6-23
months of age who receive solid, semi-solid, or soft
foods the minimum number of times or more (including
milk feeds for non-breastfed children). Minimum

number of times is defined as 2 times for breastfed
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infants 6-8 months, 3 times for breastfed children 9-23
months, 4 times for non-breastfed children 6-23 months

Minimum acceptable diet

Proportion of children 6-23 months of age who receive
a minimum acceptable diet (apart from breast milk)
defined as: breastfed children who had at least the
minimum dietary diversity and the minimum meal
frequency during the previous day and non-breastfed
children who received at least 2 milk feedings and had at
least the minimum dietary diversity and the minimum
meal frequency during the previous day

Consumption of iron-rich or iron-fortified
food

Proportion of children 6-23 months of age who receive
an iron-rich food or iron-fortified food that is specially
designed for infants and young children, or that is
fortified at home

Optional 1'YCF indicators

Children ever breastfed

Proportion of children born in the last 24 months who
were ever breastfed

Continued breastfeeding at 2 years

Proportion of children 20-23 months of age who are fed
breast milk

Age-appropriate breastfeeding

Proportion of children 0-5 months of age who are only
receiving breastmilk and proportion of children 6-23
months of age who received breast milk, as well as solid,
semi-solid or soft foods during the previous day

Predominant breastfeeding under 6 months

Proportion of infants 0-5 months of age who received
breast milk as the predominant source of nourishment
during the previous day, along with liquids such as
water-based drinks, fruit juice and ritual fluids

Duration of breastfeeding

Median duration of breastfeeding among children less
than 36 months of age

Bottle feeding

Proportion of children 0—23 months of age who are fed
with a bottle

Milk feeding frequency for non-breastfed
children

Proportion of non-breastfed children 6-23 months of age

who receive at least 2 milk feedings

(World Health Organization (WHQ), 2008)

1. Breastfeeding practices

Breastfeeding has several protective effects on the infant and on the mother (“Position of

the American Dietetic Association,” 2009). Due to its antibacterial and immunological

characteristics, breastmilk protects the child against infections, low respiratory tract diseases, and
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gastrointestinal illnesses (Bachrach et al., 2003; Oddy et al., 2003). Human milk can also affect
the brain development. In fact, when compared to formula-fed children, breastfed children scored
higher results on intelligence and developmental tests, had higher performance at school as well
as during adolescence (Horwood & Fergusson, 1998; Richards et al., 2002; Cesar G. Victora et

al., 2005).

Exclusive breastfeeding includes breastmilk as the only source of adequate nutrients, along
with drops, syrups like vitamins and minerals, or medicines. It is known to protect infants under
the age of 6 months from infections and lessens the frequency and severity of infectious episodes,
which could decrease their risks of developing iron deficiency and anemia (Howie et al., 1990;

Ladomenou et al., 2010).

Moreover, breastmilk is one of the essential sources of easily digestible and bioavailable
vitamins for the growth and development of the child. It contains adequate amounts of
carbohydrates, saturated fats, long-chain polyunsaturated fatty acids, as well as adequate supplies
of iron until 6 months of age (Riordan & Auerbach, 2001). Hence, due to its extensive benefits on
the child’s health, the WHO recommends every child to be exclusively breastfed during the first
six months of life, and breastfed until the age of two years (Organisation Mondiale de la santé et

al., 2003).

Early initiation of breastfeeding is defined as putting the infant in contact with the breast
within one hour of birth (WHO, 2007). Exclusive breastfeeding, in addition to early initiation of
breastfeeding, were shown to decrease children's death rates by 50% in the first week of life (E. J.
Baker et al., 2006). Similarly, longer durations of breastfeeding were linked with decreased

incidences of chronic childhood illnesses; the WHO recommends early initiation of breastfeeding
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and continuation of breastfeeding until the age of two years (American Academy of Pediatrics,

2007).

However, the relation between the duration of breastfeeding and anemia is still unclear.
Some studies have shown an association between longer durations of exclusive breastfeeding for
more than 6 months and lower iron stores, lower hemoglobin levels as well as higher risks of iron
deficiency anemia (Ali & Zuberi, 2003; Meinzen-Derr et al., 2006; Reinbott et al., 2016; Clark et

al., 2017).

Therefore, in order to maintain infant’s iron stores, strict adherence to a breastmilk diet
until the age of 6 months followed by timely introduction of appropriate and good quality iron-

rich complementary foods is crucial (Tawai, 2012).

2. Complementary feeding practices

Starting the age of six months, exclusive breastfeeding would no longer be enough to fulfill
the infant’s needs. In addition, the digestive system would be mature enough to digest nutrients
from other food sources (Naylor & Morrow, 2001). The WHO recommends solid, semi-solid, and

soft foods to be introduced as of this age.

The different core indicators related to complementary feeding are: the minimum dietary

diversity; minimum meal frequency; and the minimum acceptable diet (WHO, 2007).

The minimum dietary diversity was developed in order to make sure that children aged
between 6 and 23.9 months are receiving enough nutrients from their diets. In order to meet this

indicator, a child must be consuming a minimum of four out of the seven following food groups:
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grains, roots and tubers; legumes and nuts; dairy products like milk, yogurt and cheese; flesh foods
like meat, fish, poultry and liver or organ meats; eggs; vitamin A-rich fruits and vegetables; as

well as other fruits and vegetables.

The minimum meal frequency is defined as the number of times the child is fed any form
of food, including breastfeeding and milk-feeding. It tackles the approximate amount of energy
consumed from actual foods, consisting of non-liquids for breastfed children and milk and food
(solid; semi-solid or soft) for non-breastfed ones. This indicator is aggregated depending on the
age of the child: two times being the minimum for breastfed infants aged between 6 to 8 months;
three times for breastfed infants between 9 to 23 months old; and four times for non-breastfed

children between 6 to 23 months.

The last core indicator regarding complementary feeding is the minimum acceptable diet,
which tackles the previous two indicators together: the minimum meal frequency and minimum
dietary diversity. It was set in order to ensure that the child is receiving an adequate and diverse

diet (WHO, 2007).

3. Iron-rich or fortified foods

Complementary foods should provide adequate amounts of micronutrients, energy, and
protein, in order to fulfill the child’s needs starting the age of six months. According to the infant
and young child feeding textbook developed by the WHO, an essential nutrient that must be
fulfilled by complementary feeding is iron. In fact, after the age of six months, the content of
iron in breastmilk would no longer suffice to meet the child’s increased needs. Hence, iron-rich

foods must be included in the infant's diet, preferably from flesh foods like animals or fish, as
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well as pulses or fortified foods and supplements (WHO, 2009). The consumption of iron-rich or
iron-fortified indicator assesses the sufficiency of iron intake in the diet of the child below the
age of 24 months, by tackling the proportion of children aged between 6 and 23.9 months who

are consuming iron-rich foods or fortified foods (WHO, 2007).

Malnutrition along with anemia and improper child feeding practices during early years of
life can have detrimental outcomes on the development of current and future generations. It can
affect the cognitive, motor skill, physical, social, and emotional wellbeing. The association
between the prevalence of anemia with infant and young child feeding practices among Syrian
refugees’ children residing in Greater Beirut is still scarce. Hence, this study aims to investigate
the prevalence of anemia among Syrian Refugees’ children below the age of two-years, residing
in the Greater Beirut area, while assessing their dietary intake, nutritional status and feeding

practices.
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CHAPTER II
MATERIALS AND METHODS

A. Study design and Study population

This is a cross-sectional study that is based on data collected within a larger parent project
targeting mothers and children under five belonging to the Syrian refugees’ community in
Lebanon as well as the Lebanese host community . In the parent project, a total of 539 mothers
with their children were recruited from selected Primary Healthcare Centers (PHCCs) using a two-
stage random cluster sampling in the most vulnerable areas of Greater Beirut. The highest
vulnerability level of localities is based on the multi-deprivation index, the Lebanese population
dataset and the refugee population figures (UNOCHA 2015). Accordingly, six different health care
centers were chosen and were located in: Burj Hammoud, Chiyah, Mazraa, Mousaytbeh, Bourj
Barajneh, and Baouchriyeh. The recruitment strategy included identifying mother-child pairs
through the nurse, by direct approach from the research assistant in the waiting rooms, or by posing
flyers with a short description of the survey in the PHCC premises. Mothers and their children

were recruited using an oral script according to the following inclusion and exclusion criteria.

Mothers:

- Inclusion Criteria: Lebanese or Syrian mothers aged between 15 to 49-years-old.

- Exclusion criteria: any different nationality.

Children:
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- Inclusion criteria: children aged between 0 to 5 years old, born to either Syrian or Lebanese
parents.

- Exclusion criteria: any different nationalities, along with the presence of any physical
malformations or inborn errors of the metabolism that could affect the feeding practices

and the growth.

Out of a total 539 mother/children pairs that were recruited for the larger parent study, the
sample for the present study includes n=255 children aged 0-2 years old from the Syrian refugee
community. Sample size was based on the prevalence of anemia of 21% as published in the
UNICEF report (2014) among under five Syrian refugee children, in order to assess the prevalence

of anemia with a 95% confidence interval and power of 80%.

The prevalence of anemia and its association with infant and young child feeding practices,

dietary intake, and anthropometric measurements was assessed.

B. Ethics

This study is based on data collected within a larger research project which was granted
approval by the Institutional Review Board of the American University of Beirut. All participants
provided written informed consent prior to enrolling in the study. Participants’ privacy and
confidentiality of data were maintained. If the mother was illiterate, she was informed about the
study orally by the interviewer in the presence of a family member or a witness and afterwards

both the witness and the mother were asked to sign two copies of the consent form.
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Finally, for under 18 years old mothers; they had to be assisted by their legal guardian
(other than their husbands). All the collected data remained in a locked location, and the

participants’ identity remained anonymous.

All mothers received a brochure at the end of the interview that contained nutritional

information about breastfeeding and children feeding practices.
C. Data collection and survey instrument

Data collection took place in the selected primary healthcare centers and consisted of
administrating a questionnaire to all participating mothers, obtaining the child’s anthropometric
measurements, and assessing the child’s blood hemoglobin levels. Data collection was performed
by trained research assistants who have completed the needed ethics certification course and were

trained on the study protocol and methodology.

1- Questionnaire

Based on a thorough review of pertinent literature, a multi-component questionnaire
was developed for the study. It was adjusted to be culturally suitable and included the following
sections:
- Household characteristics like sociodemographic characteristics and economic background
- Breastfeeding practices
- Complementary feeding practices including liquids, solids; semi-solid and soft foods
- 24-hour recalls of the child
- Anthropometric measurements of the child

- Hemoglobin levels test
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Dietary assessment included the evaluation of breastfeeding and complementary feeding
practices as well as the administration of 24-hour dietary recalls by trained nutritionists through
face to face interviews. Standardized NCE 2D food portion visual were used in order to facilitate

portion size estimation by the study participants (Mitchell et al., 1996).

2- Anthropometrics Measurements

Anthropometric measurements included: weight, length, mid-upper arm circumference
(MUAC) and the head circumference (HC) of the child. All the measurements were taken by
trained research assistant using standardized techniques as well as calibrated equipment as follows:

The length of the child was taken using a standardized length board; with the help of the
mother, the child lying down, knee flat, with the head held against the headboard and the footboard
was moved against the feet.

The weight was taken using a calibrated scale while being held by the mother or the
caregiver, with light clothing, barefooted and to the nearest 0.1 kg.

Head circumference was measured with a flexible, non-stretchable measuring tape, while
the infant/child was sitting in the lap of the caregiver; the tape was positioned above the eyebrows,
above the ears, and around the back of the head; to measure the maximum head circumference; to
the nearest 0.1 cm. Values below the 3™ percentile for age or above the 97" percentile for age were
both indicative of health and/or any developmental risks. (WHO, 2007)

Mid-upper arm circumference was measured using a calibrated plastic strip, used at the
mid-point between the elbow and the shoulder of the left arm with the arm relaxed and hanging

down; and recorded to the nearest 0.1 cm.
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The height, weight and age were interpreted based on Z scores of the WHO Global
Database on Child Growth and Malnutrition (WHO, 2008) as follows:

Table 2: Child growth assessment indicators

Growth indicators
Z-score Length/height- . Weight-for-
for-age Weight-for-age length/height BMI-for-age
Above 3 | Tall /very tall Obese Obese Obese
Above 2 Overweight Overweight Overweight
Above 1
0 (median)
Below -1
Below -2 | Stunted Underweight Wasted Wasted
Severely Severely
Below -3 stunted underweight Severely wasted | Severely wasted

World Health Organization. Training course on child growth assessment-Geneva (WHO, 2008)

e Z-score < -3 indicated severe under-nutrition (classified by severe wasting, stunting and

underweight)

e Z-score < -2 indicated moderate and severe under-nutrition (classified by low weight-for-

age (underweight), low height-for-age (stunted) and low weight-for-height (wasted))

e Z-score > +1 indicated a risk of overweight (classified as weight-for- height)

e Z-score > +2 indicated overweight (classified as weight-for- height)

e Z-score > +3 indicated obesity (classified as weight-for- height)

MUAC values were interpreted as follows; according to the FAO (2007) nutritional status

assessment indicators:

Table 3: Nutritional status assessment indicators

Indicators

MUAC values

Severe under Nutrition
Moderate Malnutrition
Serious risk of Malnutrition
Moderate risk of Malnutrition
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Between 11.0cm - 12.0 cm
Between 12.0cm - 12.5 cm
Between 12.5cm - 13.5cm




| Satisfactory nutritional status | >13.5¢cm
Food and Agriculture Organization: Nutritional Status Assessment and Analysis course (FAO, 2007)

3- Hemoglobin test

Children’s hemoglobin levels were measured using ‘HemoCue Hb 301 System’. Samples
were collected by a certified phlebotomist who was trained on the proper micro-techniques to
collect blood through finger and heel prick for pediatric subjects. The hemoglobin status was
measured with a small blood drop from the finger in children aged 6 months and above, and from
the heel among infants aged below 6 months. The hemoglobin cut-off points used to analyze the
prevalence of anemia were the ones set by the WHO (2001) for the children between 6 to 24

months and by Marques et.al (2014) for children below 6 months as follows:

Table 4: Hemoglobin cut-off values to define anemia and anemia severity

Anemic (Hb g/dl) Severity (Hb g/dl)
Age groups Yes No Mild Moderate Severe
Children <6 months* <10.5 >10.5 N/A N/A N/A
Children 6-24 months <11.0 >11.0 10.0 - 10.9 7.0-9.9 <7.0

Hemoglobin concentrations for the diagnosis of anemia and assessment of severity (WHO, 2011)
*Anemia was defined for children below 6 months by hemoglobin levels : < 10.5 g/dl (Marques et al. 2014)

4- Dietary intake Assessment

Dietary intake of participating children was collected by trained nutritionists, with the use

of 24-hours recalls that followed the USDA Multiple-Pass Method. It consisted of 5 different steps,

where the interviewer started by a quick food listing, followed by a probing for the forgotten foods
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list, then the occasion and the time during which the foods were consumed, along with the detailed
cycle and the final probe review (Conway et al., 2004).

The exact assessment of the amounts of food consumed was determined using standardized
NCE 2D food portion visual for adults (Mitchell et al., 1996).
Data entry was completed by trained nutritionist in order to minimize errors and it was done using
NutriSurvey software (NutriSurvey, 2007) based on the United States Department of Agriculture
(USDA) database. Local recipes were used for the dietary intake analysis and adjusted according
to the Lebanese and Syrian culture. Macronutrients and micronutrients intakes were derived from
children 24hr recall and compared to the respective DRIs (dietary reference intake) according to
the institute of medicine. As for the estimated energy intake (EER), it was computed according to
the IOM (2002) for below 2 years old children. It is equal to the total energy expenditure (TEE)
which is adjusted based on the gender of the child, his age and feeding mode, added to the energy
deposition in growing tissues, according to each age group as stated below:

EER= TEE + Energy deposition

- 0to 3 months EER= (89*weight [kg] -100) + 175 kcal
- 4to 6 months EER= (89*weight [kg] -100) + 56 kcal
- 7to 12 months EER= (89*weight [kg] -100) + 22 kcal
- 13 to 23 months EER= (89*weight [kg] -100) + 20 kcal

(@]
1

Infant and Young Child Feeding Indicators

Infant and young children feeding practices were assessed using the WHO set of indicators
(World Health Organization (WHO), 2008) which were divided into breastfeeding and

complementary feeding as follows:
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Breastfeeding indicators:

- early initiation of breastfeeding

- duration of breastfeeding

- exclusive breastfeeding under 6 months

- predominant breastfeeding under 6 months
- continued breastfeeding at 1 year

- continued breastfeeding at 2 years

- bottle feeding

- milk feeding frequency of non-breastfed children

Complementary feeding indicators:

- introduction of solid, semi-solid or soft foods
- minimum dietary diversity

- minimum meal frequency

- minimum acceptable diet

- consumption of iron-rich or iron-fortified foods

D. Statistical Analysis

Statistical analysis was performed using the Statistical Analysis Package for Social Sciences
(SPSS Inc., Chicago, IL, USA). Descriptive statistics were expressed for the continuous variables

as means and standard deviations (SD) and for categorical variables as total number of subjects
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and proportions. Descriptive statistics were used to determine the prevalence of anemia, stunting;
wasting; underweight, overweight, and obese, as well as for the feeding practices, anthropometric
variables, and maternal sociodemographic characteristics. The difference between groups was
detected using independent t-test for the continuous variables as mean differences and chi-square

tests for the categorical variables. Statistical significance level was detected by a p-value<0.05.

In addition, multiple logistics regression was used in order to assess the association
between the prevalence of anemia among under 2 years old children with age, dietary intake of

iron, stunting as well as early initiation of breastfeeding.
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CHAPTER IV
RESULTS

A. Socio-demographic characteristics of the study population:

A total of 255 Syrian refugees children were included in this study. Sociodemographic,
parental, and household characteristics of the study subjects are shown in Table 5. Of the study
sample, 51.2% were boys and the age distribution of the study population was as follows: 34.5%

were aged below 6 months, 27.1% between 6 to 11 months, and 38.4% between 12 to 23 months.

The majority of the mothers were married (99.2%), housewives (97.2%) and were able to
read and write (74.3%). As for the fathers, the majority had a paid job (96.8%) and were able to
read and write (74.5%), however 16.5% were illiterate and only 8.6% had a university
degree/diploma. Most of the households (90.1%) had a crowding index higher than 2, indicating
high number of people that exceeds the capacity of the available space. Additionally, the number
of children in the house was distributed between 1 to 2 children (56.9%), 3 to 4 children (32%)
and above 5 children (11.1%). Almost half of the households had an income range between 300

000 to 750 000 Lebanese Lira (45.8%) while only 35.6% had an income above 750 000 L.L.
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Table 5: Socio-demographic, parental and household characteristics of the study sample

(N=255)
Socio-demographic characteristics | n2 (%)
Age of the children
<6 months 88 (34.5)
6 months — 11 months 69 (27.1)
12 months — 23 months 98 (38.4)
Gender of the children
Boys 130 (51.2)
Girls 124 (48.8)
Mother’s age (years)
<18 years old 7(2.7)
18 years — 24.9 years 103 (40.4)
25 years — 29.9 years 79 (31)
30 years — 34.9 years 52 (20.4)
>35 years 14 (5.5)
Mother’s education status
No schooling/ illiterate 37 (14.6)
Able to read and write/Primary, Intermediate, Secondary school 188 (74.3)
Higher education (university or diploma) 27 (10.7)
Other/ No answer 1(4)
Mother’s employment status
No paid job/ housewife 243 (97.2)
Paid job (daily, part-/full time) 7 (2.8)
Marital status of the mother
Engaged/ Widowed/ divorced 2 (0.8)
Married 253 (99.2)
Father’s employment status
No paid job 8(3.2)
Paid job (daily, part-/full time) 240 (96.8)
Father’s education status
No schooling/ illiterate 42 (16.5)
Able to read and write/ Primary, Intermediate, Secondary school 190 (74.5)
Higher education (university or diploma) 22 (8.6)
Other/ No answer 1(0.4)
Number of children in the household
1to2 144 (56.9)
3to4 81 (32)
>5 28 (11.1)
Household Type
Nuclear family 124 (48.6)
Extended Family 131 (51.4)
Crowding index P
<2 25 (9.9)
>2 227 (90.1)
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Monthly income (L.L)

No income 2 (0.8)

< 300 000 32 (12.6)
300 000 — 750 000 116 (45.8)
>750 000 90 (35.6)
No answer 13 (5.1)

& Column total may be different because of missing data.
b Crowding index was calculated as the number of people living in the household per the number of bedrooms and
living rooms (excluding kitchens, bathrooms, hallways, balconies, and garage)

B. Anemia

The prevalence of anemia among 0 to 2 years old Syrian refugees children is shown in
Table 6 and figure 3. There was a significant difference in the prevalence of anemia between the
different age groups, with the highest prevalence being observed amongst 6 to 11 months infants
(50.7%). The prevalence of anemia ranged between 19.8% and 38.1% in the other age groups.
Among children aged 6 to 23 months, none of the cases were severely anemic, while 30.7% were

mildly anemic and 12.7% were moderately anemic.

Table 6: Prevalence and severity of anemia2 among 0-2 years old Syrian refugees children
by age groups

Total* <6 months® 6 -11 months® 12 -23 months® P-value**
(N=252) (n=86) (n=69) (n=97)
N(%0)
Total Anemia @ 89 (35.3) 17 (19.8) 35 (50.7) 37 (38.1) <0.001
Mild anemia ® 51(30.7) - 25 (36.2) 26 (26.8)
Moderate anemia ¢ 21 (12.7) - 10 (14.5) 11(11.3) 0.271
Severe anemia ° 0 (0.0 - 0 (0.0) 0 (0.0

@ Anemia was defined for children below 6 months by hemoglobin levels : < 10.5 g/dl (Marques et al. 2014) and

< 11 g/dl for children aged between 6 to 23 months (WHO, 2011). For infants <6 months, there is no classification
for the severity of anemia

According to the severity cut-off points for children aged 6 to 23 months old (WHO, 2011) :

® Mild anemia: 10g/dl - 10.9g/dI

¢ Moderate anemia: 7g/dl - 9.9g/dl

d Severe anemia: < 7 g/dl

* Column total may be different because of missing data

** P-value is derived from Pearson's Chi-Square for all categorical variable
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Significantly associated with anemia at p-value <0.05

Figure 3: Prevalence of anemia among 0-2 years old Syrian Refugees Children

Sociodemographic characteristics of the study subjects are shown in Table 7 according to
anemia status. For gender, 53% of the anemic children were boys whereas 46% were girls, with
no significant differences between gender. Furthermore, amongst anemic children, 72.7% and
77.5% of the children had mothers and fathers who were able to read and write or who had
completed school (primary, intermediate, or secondary). As for income, almost half of the families
(50.6%) of anemic children had an income between 300 000 L.L to 750 000 L.L, compared to
43.5% of the non-anemic children. No significant associations were observed between children

anemia status and parental sociodemographic characteristics.
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Table 7 : Sociodemographic Characteristics of the study sample by anemia status

Socio demographic characteristics Not anemic  Anemic*  P-value**
(n* =163) (n=88)
N (%)
Gender
Boy 81 (49.7) 47 (53.4) 0.574
Girl 82 (50.3) 41 (46.6)
Maternal education status
No schooling/ illiterate 21 (13) 16 (18.2)
Able to read and write/Primary, Intermediate, Secondary school 121 (74.7) 64 (72.7) 0.268
Higher education (university or diploma) 20 (12.3) 7 (8.0)
Other/No answer 0 (0.0) 1(1.1)
Paternal education Status
No schooling/ illiterate 27 (16.6) 15 (16.9)
Able to read and write/Primary, Intermediate, Secondary school 119 (73.0) 69 (77.5) 0.588
Higher education (university or diploma) 16 (9.8) 5 (5.6)
Other/No answer 1 (0.6) 0 (0.0)
Monthly income
No income / < 300 000 20 (12.4) 14 (15.7)
300 000 — 750 000 70 (43.5) 45 (50.6) 0.562
>750 000 61 (37.9) 27 (30.3)
No answer 10 (6.2) 334

* Anemia was defined for children below 6 months by hemoglobin levels : < 10.5 g/dl (Marques et al. 2014) and

< 11 g/dl for children aged between 6 to 23 months (WHO, 2011)

** P-value is derived from Pearson's Chi-Square for all categorical variables
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C. Anthropometric characteristics of children

Anthropometric characteristics of the study subjects are shown according to age groups in
Table 8. There was a significant difference in the prevalence of stunting between age groups, with
the highest being observed amongst 12-23 months old children (13.4%).

groups, the prevalence of stunting was estimated at 2.3 % in infants aged less than 6 months and

at 2.9% in those aged 6 to 11 months .

The total prevalence of underweight was estimated 3.9%, with no significant differences
between age groups. Based on the BMI-for-age z-scores, wasting was identified in 6.7% of the
study sample, while overweight/obesity was observed in 5.9%. The majority of the participants

fell in the normal weight category (88%), with no significant difference between the age groups.

Table 8: Anthropometric measurements of 0-2 years old Syrian refugees children by age

groups (N=255)

In the two other age

Anthropometric measurements <6 months 6-11 months 12 -23 months  Total* P-value**

(n=88) (n=69) (n=98) (N=255)

Mean + SD
Weight (kg) 6.1+£1.35 8.7+151 106+£1.71 8.53+2.44 0.000
Height/ Length (cm) 61.5+4.87 71.2+6.53 80 +5.82 71.25+9.73  0.000
Head circumference (cm) 40 £ 2.46 44.5 + 3.24 46.1 + 3.97 43.56 £ 4.24 0.000
MUAC (cm) 13.8+1.64 14.8+1.46 15.4 £ 3.45 14.68 +2.55 0.000
N (%)

Length-for-age (z-scores)
Stunted 2 2(2.3) 2(2.9) 13 (13.4) 17 (6.7) 0.015
Normal length ° 71 (80.7) 57 (82.6) 74 (76.3) 202 (79.5) '
Tall/Very tall © 15 (17.0) 10 (14.5) 10 (10.3) 35(13.8)
Weight-for-age (z-scores)
Underweight ¢ 4 (4.5) 1(1.4) 5(5.2) 10 (3.9)
Normal weight © 77 (87.5) 62 (89.9) 85 (87.6) 224 (88.2) 0.795
Overweight/Obese 7 (8.0) 6 (8.7) 7(7.2) 20 (7.9)
Weight-for-length (z-scores) 0971
Wasting ¢ 6 (6.8) 349 5(.2) 14 (5.5) '
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Normal weight h 78 (88.6) 62 (91.2) 87 (89.7) 227 (89.7)
Overweight/ Obese 4 (4.5) 3 (4.4) 5 (5.2) 12 (4.7)
BMI-for-age (z-scores)
Wastingj 7 (8.0) 4 (5.8) 6 (6.2) 17 (6.7) 0961
Normal weight 75 (85.2) 61 (88.4) 86 (88.7) 222 (87.4) '
Overweight/Obese ' 6 (6.8) 4 (5.8) 5(5.2) 15 (5.9)
According to the World Health Organization. Training course on child growth assessment-Geneva (WHO, 2011) :

HAZ scores: a. HAZ < -2 b. -2<HAZ<2 c. HAZ >2

WAZ scores: d WAZ<-2 e. -2<WAZ<2 f.WAZ >2

WHZ scores: g.WHZ<-2 h. -2<WHZ<2 i. WHZ >2

BAZ scores: joBAZ<-2 k. -2<BAZ<2 I.BAZ >2

* Column total may be different because of missing data
**P-value is derived from Pearson Chi-Square for all categorical variables and from independent T-test for all the

continuous variables

Anthropometric characteristics of the study subjects are shown in Table 9 according to

anemia status. The prevalence of stunting showed a significant difference between groups based

on anemia status. Amongst the anemic children 11.4% were stunted, whereas amongst the non-

anemic children only 3.7% were stunted. There was no significant association between anemia,

wasting, or overweight and obesity in the study sample.

Table 9: Anthropometric characteristics of 0-2 years old Syrian Refugees Children by

anemia status
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Anthropometric measurements  Not-anemic Anemic* Total® P-value**

(n=163) (n=88) (N=251)

n (%) n (%)

Mean = SD
Weight (kg) 8.4 £ 2.56 8.7 £2.05 851244 0.226
Height/ Length (cm) 70.9 £10.03 72.1 +8.67 71.2+9.73 0.285
Head circumference (cm) 43.4 £ 3.52 44.0+5.18 43.6 £4.23 0.259
MUAC (cm) 145+ 154 15.03 £3.71 14.7 + 2.55 0.208
N (%)

Length-for-age (z-scores)
Stunted @ 6 (3.7) 10 (11.4) 16 (6.4) 0.034
Normal length ® 137 (84.0) 64 (72.7) 201 (80.1) '
Tall/ Very tall © 20 (12.3) 14 (15.9) 34 (13.5)
Weight-for-age (z-scores) 0.818
Underweight ¢ 5(3.1) 4 (4.5) 9 (3.6) '




Normal weight ° 146 (89.6) 77 (87.5) 223 (88.8)

Overweight/ Obese f 12 (7.4) 7 (8.0) 19 (7.6)
Weight-for-length (z-scores)

Wasting 9 (5.5) 5(5.7) 14 (5.6) 0.992
Normal weight " 146 (89.6) 78 (89.7) 224 (89.6) '
Obese! 8 (4.9) 4 (4.6) 12 (4.8)

BMI-for-age (z-scores)

Wasting ! 10 (6.1) 6 (6.8) 16 (6.4) 0.970
Normal weight ¥ 143 (87.7) 77 (87.5) 220 (87.6) '
Overweight/ Obese ! 10 (6.1) 5(5.7) 15 (6.0)

*Anemia was defined for children below 6 months by hemoglobin levels : < 10.5 g/dl (Marques et al. 2014) and
<11 g/dl for children aged between 6 to 23 months (WHO, 2011)

According to World Health Organization. Training course on child growth assessment-Geneva (WHO, 2008) :
b. -2<HAZ<2
e. -2<WAZ<2
h. -2<WHZ<2
k. -2<BAZ<2

HAZ scores:
WAZ scores:
WHZ scores:
BAZ scores:

D. Dietary intake and Nutritional adequacy

a. HAZ<-2
d WAZ<-2
g WHZ<-2
joBAZ<-2
©Column total may be different because of missing data

**P-value is derived from Pearson Chi-Square for all categorical variables and from independent T-test for all the
continuous variables.

1. According to age groups

c. HAZ >2
f.WAZ >2
i. WHZ >2
I.BAZ >2

Table 10 showed the mean dietary intakes of 0 to 2 years old Syrian refugees children

compared to the age-specific dietary reference intake (DRI). Except for dietary fat and vitamin C,

the intake of macronutrients and micronutrients was significantly different among the age groups.

Energy intake was higher than the mean estimated energy requirement in all age groups. Protein

(9) and fat (g) intakes as well as carbohydrates (g) remained higher than the age specific DRIs. As

for the micronutrients, iron mean intake amongst 6 to 11 months old children was lower than the

recommended DRI. Whereas the mean intakes of vitamin D, vitamin E, iodine and copper was less

than the recommended intake amongst the different age groups.
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Table 10: Dietary Intake of 0-2 years old Syrian refugees children by age groups (N=255)

DRI < 6 mo. DRI 6 - 11 mo. DRI 12 - 23 mo. Total 0-23 mo. P-value®
<6 mo. (n=88) 6-11 mo. (n=69) 12-23 mo.  (n=98) (N=255)
Mean + SD

Energy (Kcal)** 577+ 109.2 755.1 +457.8 | 701+130.5 883.6 +487.4 | 862+ 152.1 1055.4+496.1 | 905.3 +496 0.000
CHO? (% EI ) - 418+ 2.6 - 46.8 +8.7 - 495+ 105 46.12 + 8.7 0.000
Protein (% EI) - 72+15 - 85+26 - 104 + 3.7 8.8+3.1 0.000
Fat, total (% EI) - 51.0+3.1 - 449 +8 - 41.0+£9.1 455+84 0.000
Saturated fat (%) - 3.9+6.5 - 59+6.4 - 106 +6.2 7.0+6.9 0.000
PUFA € (%) - 22+3.7 - 3.9+3.8 - 7.8+4.9 48+49 0.000
Sugar, total (%) - 9.3+145 - 12.8 +13.7 - 21.5+12.8 149 +14.6 0.000
Macronutrients

Carbohydrates (g) 60* 78.6 + 47 95* 104.3 £61.1 130 128.2 +61.7 104.6 £ 60.5 0.000
Protein (g) 9.1* 13.2+7.7 11 18,5+ 11.7 13 27.8+17.4 20.3+14.6 0.000
Fat () 31* 43.1+£26.9 30* 43.9 +£25.8 35 49.1 +£27.3 45.6 + 26.8 0.255
Linoleic acid (g) 4.4* 49+28 4.6* 6.3+4.6 7* 9677 7.1+59 0.000
a-Linolenic acid (g) 0.5* 0.1+0.2 0.5* 02+0.4 0.7* 0.8+1.3 0.4+0.9 0.000
Saturated fat (Q) - 24 +4.3 - 57+84 - 13.2 +10.7 7.5%+9.6 0.000
Micronutrients

Iron (mQ) 0.27* 18+21 11 3.7+3.7 7 6.8+5.5 42+46 0.000
Calcium (mg) 200* 383 +220.6 260* 456.8 + 338.2 700 550.4 + 451 467.6 +360.7 0.006
Zinc (mg) 2* 22+1.4 3 3.2+26 3 5+3.1 35+28 0.000
Copper (mg) 200* 0.4+0.2 220* 05+0.3 340 0.7+0.4 0.6+0.4 0.000
Folate (ug) (DFE) 65* 91.8+52.9 80* 115.9+71.3 150 152.9+125.7 121.8 £ 95.1 0.000
lodine (ug) 110* 46.1 + 38.8 130* 35.6+34.1 90 8.8+16.4 29 + 34.6 0.000
Vitamin C (mg) 40* 711+ 44 50* 73+44.9 15 66.5 + 46.1 69.8 + 45 0.629
Vitamin A (ug) 400* 697.1 + 475.2 500* 652.2 + 447.6 300 498 +591.7 608.4 +522.1 0.024
Vitamin D (ug) 10* 23+28 10* 29+4.2 15 42+47 3.2+4.1 0.005
Vitamin E (mg) 4* 27+23 5* 3+2.2 6 41+45 3.3+34 0.006
Vitamin K (ug) 2.0* 9.1+16 2.5% 17.7+31.2 30* 51.5+67.8 27.7+49.7 0.000
Vitamin B12 (ug) 0.4* 1.2+0.7 0.5* 14+1.2 0.9 21+3.2 16+21 0.013

306EI: percent energy intake P PUFA: Polyunsaturated fatty acids
This table presents Recommended dietary allowance (RDAS) in bold font and Adequate Intakes (Al) in regular font followed by an asterisk (*)
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Data from Food and Nutrition Board, Institute of Medicine: Dietary Reference Intakes for Calcium, and Vitamin D
(1997); Dietary Reference Intakes for Folate and Vitamin B12 (1998); Dietary Reference Intakes for Vitamin C and
Vitamin E (2000); Dietary Reference Intakes for Vitamin A, Vitamin K, Copper, lodine, Iron, and Zinc (2001); Dietary
Reference Intakes for Calcium and Vitamin D (2011). Washington, DC, National Academic Press (www.nap.edu).
Data from dietary reference intakes for carbohydrate, fiber, fat, fatty acids, protein and amino acids, Washington,
DC, 2002, National Academic Press

**Estimated Energy Requirements were calculated based on the weight and the height according to IOM (2002)

Table 11 displays the proportion of children who did not reach the 100% of the
recommended DRIs for energy, macronutrients, and micronutrients. Among children aged 6 to 11
months: 95.7% had an iron intake below the recommended DRI, while 44.9% and 36.2% did not
reach the DRI for vitamin A and vitamin C. Between 12 to 23 months 80.6% of the children had
a low intake of calcium. As for zinc and folate, almost half of the children reached the
recommended intake for these nutrients, while only 5.9% of the total sample consumed the
recommended intake for vitamin D . Furthermore, the intake of copper was low among all age
groups. Significant differences between age groups were noted for carbohydrates, a-linolenic acid,

iron, calcium, zinc, folate, vitamin C, A, K and B12.

Table 11: Proportion of children who did not reach 100% of the Recommended Dietary
Intake for energy, macronutrients, and micronutrients according to different age groups

< 6 months 6 - 11 months 12 — 23 months Total* P-value
(n=88) (n=69) (n=98) (N=255)
N(%)

Energy (Kcal) 33 (32.5) 32 (46.4) 39 (39.8) 104 (40.8) 0.515
Carbohydrates (g) 32 (36.4) 36 (52.2) 55 (56.1) 123 (48.2) 0.020
Protein (g) 30 (34.1) 20 (29.0) 19 (19.4) 69 (27.1) 0.072
Fat (g) 33 (37.5) 27 (39.1) 35 (35.7) 95 (37.3) 0.902
Linoleic acid (g) 42 (47.7) 34 (49.3) 45 (45.9) 121 (47.5) 0.911
a-Linolenic acid (g) 78 (88.6) 59 (85.5) 64 (65.3) 201 (78.8) 0.000
Micronutrients
Iron (mg) 4 (4.5) 66 (95.7) 62 (63.3) 132 (51.8) 0.000
Calcium (mg) 15 (17.0) 22 (31.9) 79 (80.6) 116 (45.5) 0.000
Zinc (mg) 49 (55.7) 40 (58.0) 32 (32.7) 121 (47.5) 0.001
Copper (mg) 88 (100.0) 69 (100.0) 98 (100.0) 255 (100.0) -
Folate (ug) (DFE) 29 (33.0) 27 (39.1) 67 (68.4) 123 (48.2) 0.000
Vitamin C (mg) 16 (18.2) 25 (36.2) 3(3.1) 44 (17.3) 0.000
Vitamin A (RAE) (ug) 20 (22.7) 31 (44.9) 34 (34.7) 85 (33.3) 0.013
Vitamin D (ug) 84 (95.5) 65 (94.2) 91 (92.9) 240 (94.1) 0.753
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Vitamin E (mg) 70 (79.5) 56 (81.2) 77 (78.6) 203 (79.6)  0.920
Vitamin K (ug) 55 (62.5) 23 (33.3) 47 (48.0) 125(49.0)  0.001
Vitamin B12 (ug) 6 (6.8) 8 (11.6) 29 (29.6) 43 (16.9) 0.000

*The total represents the total of children who did not reach the DRI

Data from Food and Nutrition Board, Institute of Medicine: Dietary Reference Intakes for Calcium, and Vitamin D
(1997); Dietary Reference Intakes for Folate and Vitamin B12 (1998); Dietary Reference Intakes for Vitamin C and
Vitamin E (2000); Dietary Reference Intakes for Vitamin A, Vitamin K, Copper, lodine, Iron, and Zinc (2001); Dietary
Reference Intakes for Calcium and Vitamin D (2011). Washington, DC, National Academic Press (www.nap.edu).
Data from dietary reference intakes for carbohydrate, fiber, fat, fatty acids, protein and amino acids, Washington,
DC, 2002, National Academic Press

The proportion of children who did not reach 2/3 the recommended dietary intake is
presented in Table 12 and figure 4. The majority of the children between 6 to 11 months had an
insufficient intake of iron (85.5%). Furthermore, 40.6% of the children among this age group had
a low consumption of zinc. Additionally, very low copper intake was observed among all the
children, whereby none of the children reached 2/3" of the DRIs. As for the vitamin D, 89% of
the total sample had an inadequate intake. However, the intakes of vitamin B12, vitamin C and
vitamin A were adequate for the majority of children among all the age groups whereby only 6.7%
, 9.8% and 17.6% did not reach 2/3™ of the age specific DRIs. Significant differences between

age groups were noted for iron, calcium, zinc, folate, vitamin C, vitamin K, and vitamin B12.

Table 12: Proportion of children who did not reach 2/3™ the Recommended Dietary
Intake for micronutrients among different age groups

Micronutrients < 6 months 6 -11 months 12 - 23 months Total* P-value
(n=88) (n=69) (n=98) (N =255)
N (%)

Iron (mgQ) 1(1.1) 59 (85.5) 40 (40.8) 100 (39.2) 0.000
Calcium (mg) 7 (8.0) 7(10.1) 53 (54.1) 67 (26.3) 0.000
Zinc (mg) 29 (33.3) 28 (40.6) 16 (16.3) 73 (28.7) 0.002
Copper (mg) 88 (100) 69 (100) 98 (100) 255 (100.0) -
Folate (ug) (DFE) 11 (12.5) 14 (20.3) 34 (34.7) 59 (23.1) 0.001
Vitamin C (mg) 9(10.2) 15 (21.7) 1(1.0) 25 (9.8) 0.000
Vitamin A (RAE) (ug) 12 (13.6) 17 (24.6) 16 (16.3) 45 (17.6) 0.182
Vitamin D (ug) 79 (89.8) 63 (91.3) 85 (86.7) 227 (89.0) 0.624
Vitamin E (mg) 53 (60.2) 45 (65.2) 61 (62.2) 159 (62.4) 0.814
Vitamin K (ug) 50 (56.8) 21 (30.4) 34 (34.7) 105 (41.2) 0.001
Vitamin B12 (ug) 0 (0.0) 4 (5.8) 13 (13.3) 17 (6.7) 0.001
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Data from Food and Nutrition Board, Institute of Medicine: Dietary Reference Intakes for Calcium, and Vitamin D
(1997); Dietary Reference Intakes for Folate and Vitamin B12 (1998); Dietary Reference Intakes for Vitamin C and
Vitamin E (2000); Dietary Reference Intakes for Vitamin A, Vitamin K, Copper, lodine, Iron, and Zinc (2001); Dietary
Reference Intakes for Calcium and Vitamin D (2011). Washington, DC, National Academic Press (www.nap.edu).
Data from dietary reference intakes for carbohydrate, fiber, fat, fatty acids, protein and amino acids, Washington,
DC, 2002, National Academic Press

*The total represents the total of children who did not reach the DRI

Proportion of children who did not reach 2/3™ of the Recommended
Dietary Intake for the hematinic nutrients
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Figure 4: Proportion of children who did not reach 2/3" of the Recommended Dietary Intake for
the hematinic nutrients*

Table 13 displays the proportion of 12 to 23 months old children who did not reach the
recommended AMDR. Overall, 60.2% of the children exceeded the recommended intake of fat

and almost half of them consumed equal or above the recommended intake of saturated fat.
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However, the majority of the children within this age group met the recommended intake for

protein (96.9%) and carbohydrates (59.2%).

Table 13: Proportion of 12-23 months old Syrian Refugees Children who did not reach the

Acceptable Macronutrient Distribution Ranges

Macronutrient Ranges 12-23 months
(n=98)
N(%)
CHO (%)
<45 33 (33.7)
45— 65 58 (59.2)
> 65 7(7.1)
Protein (%)
<5 1(1.0)
5-20 95 (96.9)
> 20 2 (2.0)
Fat (%0)
<30 13 (13.3)
30-40 26 (26.5)
> 40 59 (60.2)
SFA (% range)
<10 48 (49.0)
>10 50 (51.0)
Linoleic acid (%o)
<5 17 (17.3)
5-10 62 (63.3)
>10 19 (19.4)
a-linolenic acid (%0)
<0.6 61 (62.2)
06-1.2 34 (34.7)
>1.2 3(3.1)

Data from Dietary Reference Intakes for Energy, Carbohydrate, Fiber, Fat, Fatty Acids, Cholesterol, Protein, and
Amino Acids , Washington, DC, 2002, National Academic Press (2002/2005)

2. According to anemia status

Table 14 presents the proportion of children who did not reach

the 100% of the

Recommended Dietary Intake for macronutrients and hematinic micronutrients according to
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anemia status. Iron intake was observed to have a significant association with anemia, with 70.8%
of anemic children not meeting the DRI for iron compared to 41.7% of non-anemic children. No
significant difference was found between the intake of other hematinic micronutrients and anemia

status.

Table 14: Proportion of children who did not reach 100% of the Recommended Dietary
Intake for macronutrients and hematinic micronutrients according to anemia status

Nutrients Not anemic Anemic* P-value**
(n°=163) (n=89)
N (%)

Macronutrients

Carbohydrates (g) 76 (46.6) 45 (50.6) 0.550
Protein (g) 44 (27) 23 (25.8) 0.843
Fat (g) 59 (36.2) 35 (39.3) 0.623
Micronutrients

Iron (mQ) 68 (41.7) 63 (70.8) 0.000
Zinc (mg) 72 (44.2) 46 (51.7) 0.253
Folate (ug) (DFE) 73 (44.8) 48 (53.9) 0.165
Vitamin C (mg) 29 (17.8) 15 (16.9) 0.851
Vitamin A (RAE) (u1g) 49 (30.1) 35 (39.3) 0.136
Vitamin B12 (ug) 23 (14.1) 19 (21.3) 0.141

*Anemia was defined for children below 6 months by hemoglobin levels : < 10.5 g/dl (Marques et al. 2014) and
< 11 g/dl for children aged between 6 to 23 months (WHO, 2011)

**P-value is derived from Pearson Chi-Square for all categorical variables and from independent T-test for all the
continuous variables.

© Column total may be different because of missing data
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E. Infant and young child feeding practices
1. According to age groups

a. Breastfeeding practices

Table 15 and figure 3 present the proportion of breastfeeding in each age group. The
majority of the children between 0 to 5 months and 6 to 11 months were breastfed the day prior to
the interview. However, only one third of the children older than 1 year were still breastfeeding.
This finding was also confirmed in Table 16, which presents the different breastfeeding practices
according to the WHO indicators. This table shows that almost all of the children were ever
breastfed (97.6%), while no more than one third of the children were breastfed within the first hour
after birth (36.6%). Exclusive breastfeeding rates reached 21.6%, hence only 1 in 5 children below
6 months were fed solely breastmilk. Furthermore, 40.5% of the children were continually
breastfed at the age of 1 year, whereas these long-term breastfeeding rates were lower at the age

of 2 years where barely one fifth of the children (17.6%) were continually breastfed.

Table 15: Proportion of 0-2 years old Syrian refugees children being breastfed a day prior
to the interview*

Age group in months (n**) Proportion of children being breastfed a day prior
to the interview : n (%)

0 months — 5 months (n=88) 78 (88.6)

6 months — 11 months (n=69) 54 (78.3)

12 months — 23 months (n=98) 32 (32.7)

0 months to 23 months (N=255) 164 (64.3)

*According to the I'YCF indicators (WHO,2007)
“n represents the total number in subgroups
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Table 16: Proportion of 0-2 years old Syrian refugees children meeting the WHO
breastfeeding indicators

Breastfeeding indicators (n) n (%)
Indicator 9%: Children ever Breastfed (n=255) 249 (97.6)
Indicator 1°: Early initiation of Breastfeeding (n=254) 93 (36.6)
Indicator 2 °: Exclusive Breastfeeding (n=88) 19 (21.6)
Indicator 3%: Continued Breastfeeding at 1 year (n=42) 17 (40.5)
Indicator 10¢: Continued breastfeeding at 2 years (n=17) 3 (17.6)
Indicator 11": Age-appropriate breastfeeding (n=255) 95 (37.3)
Indicator 129: Predominant Breastfeeding under 6 months (n=88) 45 (51.1)

According to the I'YCF indicators (WHO,2007):

aProportion of children born in the last 24 months who were ever breastfed;

®Proportion of children born in the last 24 months who were put to the breast within one hour of birth;
¢ Proportion of infants 0 — 5 months of age who are fed exclusively with breast milk;

d Proportion of children 12 — 15 months of age who are fed breast milk;

¢ Proportion of children 20 — 23 months of age who are fed breast milk;

fProportion of children 0-23 months of age who are appropriately breastfed;

9Proportion of infants 0—5 months of age who are predominantly breastfed.

Table 17 and figure 5 present the proportion of 0 to 2 years old children who were fed using
a bottle a day prior to the interview. It was shown that below the age of 6 months up to 40.5% of
the children were fed with a bottle a day prior to the interview, which might explain the low rates
of exclusive breastfeeding among this age group. This proportion is higher from one age category

to the other, reaching up to 56.1% among children aged 12 to 23 months.

Table 17: Proportion of 0-2 years old Syrian refugees children who were fed using a bottle
a day prior to the interview

Age group in months (n) Proportion of children being fed with a
bottle: n (%)

0 months — 5 months (n=88) 40 (45.5)

6 months — 11 months (n=69) 35 (50.7)

12 months — 23 months (n=98) 55 (56.1)

0 months to 23 months (N=255) 130 (51)

According to the I'YCF indicators (WHO, 2007):
Indicator 14: Proportion of children 0-23 months of age who are fed with a bottle.
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Proportion of 0-2 years old Syrian refugees children who were breastfed
compared to chikdren who were bottle fed a day prior to the interview
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Figure 5: Proportion of 0-2 years old Syrian refugees children who were breastfed compared to
children who were bottle fed a day prior to the interview

b. Complementary Feeding practices

Table 18 and figure 6 present the complementary feeding practices according to the WHO
indicators (WHO, 2007). The majority of the children between 6 to 8 months (87.2%) were fed
solid, semi solid or soft foods the day prior to the interview. Furthermore, 65.6% of the children
received foods the minimum number of times or more, according to their breastfeeding status.
Whereas only one third of the children met the minimum dietary diversity (30%) and minimum
acceptable diet (24.7%) indicators. The consumption of iron-rich or iron-fortified foods (indicator

8) was very low reaching 11.4% among this age group.
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Table 18: Proportion of 6-23 months Syrian refugees children meeting the WHO
complementary feeding indicators

Complementary feeding indicators (N=167) n (%)
Indicator 15" Milk feeding frequency for non-breastfed children (n=76) 68 (89.5)
Indicator 4': Introduction of solid, semi solid or soft foods (n=39) 34 (87.2)
Indicator 5': Minimum Dietary Diversity (n=223) 67 (30)
Indicator 6 ¥: Minimum Meal Frequency (n=160) 105 (65.6)
Indicator 7": Minimum Acceptable Diet (n=73) 18 (24.7)
Indicator 8™: Consumption of iron-rich or iron-fortified foods (n=167) 19 (11.4)

Based on the 24h recall according to the I'YCF (WHO, 2007):

" Indicator 15: Proportion of non-breastfed children 6-23 months of age who receive at least 2 milk feedings,

i Indicator 4: Proportion of infants 6 — 8 months of age who receive solid, semi-solid or soft foods,

I, Indicator 5: Proportion of children 6 — 23 months of age who receive foods from 4 or more food groups,

K Indicator 6: Proportion of breastfed and non-breastfed children 6 — 23 months of age who receive solid, semi-solid,
or soft foods (but also including milk feedings for non-breastfed children) the minimum number of times or more,
"Indicator 7: Proportion of children 6-23 months of age who received a minimum acceptable diet (apart from breast
milk),

™ Indicator 8: Proportion of children 6-23 months of age who received iron-rich food or iron-fortified food.

Proportion of 6-23 months Syrian refugees children meeting the WHO
complementary feeding indicators
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Figure 6: Proportion of 6-23 months Syrian refuges children meeting the WHO complementary
feeding indicators
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The proportion of children consuming iron-rich or iron fortified foods was segregated
further according to the age group in Table 19. This table shows an important decrease in the intake
of iron-rich or fortified foods between the two age categories. It was found that 20.3% of the
children between 6 to 11 months were meeting this indicator, while only 5.1% of the children

between 12 to 23 months received foods containing iron.

Table 19: Proportion of 6 to 23 months Syrian refugees children who consumed iron-rich
or fortified food a day prior to the interview

Age group in months Proportion of children who consumed iron
rich foods* n (%)

6 months — 11 months (n=69) 14 (20.3%)

12 months — 23 months (n=98) 5 (5.1%)

6 months to 23 months (N=167) 19 (11.4%)

According to the I'YCF indicators (WHO, 2007):
*Indicator 8: Proportion of children 6-23 months of age who received an iron-rich food or iron-fortified food that is
specially designed for infants and young children, or that is fortified in the house.

2. According to anemia status

The proportion of 0 to 2 years old Syrian refugees children meeting the WHO feeding
indicators according to anemia status is presented in Table 20. There was a significant association
between early initiation of breastfeeding and anemia status, 46% of the anemic children were put
to breast within one hour of birth compared to 31.5% of the non-anemic children. No significant

association was found between anemia and the other feeding indicators listed below.
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Table 20: Proportion of 0-2 years old Syrian refugees children meeting the WHO feeding
indicators according to the anemia status

I'YCF Feeding indicators (n) Not Anemic | Anemic* | P-value**
(n=163) (n=89)

Indicator 9%: Children ever Breastfed (n=252) 161 (98.8) 85 (95.5) | 0.104

Indicator 1°: Early initiation of Breastfeeding (n=251) 51 (31.5) 41 (46.1) | 0.022

Indicator 2 ©: Exclusive Breastfeeding (n=86) 15 (21.7) 2 (11.8) 0.355

Indicator 15% Milk feeding frequency for non-breastfed 47 (92.2) 20 (83.3) | 0.248

children (n=75)

Indicator 4°: Introduction of solid, semi solid, or soft foods | 18 (85.7) 16 (88.9) | 0.768

(n=39)

Indicator 5': Minimum dietary Diversity (n=222) 44 (30.6) 23 (29.5) |0.869

Indicator 89: Consumption of iron rich foods (n=166) 9 (9.6) 10 (13.9) | 0.387

*Anemia was defined for children below 6 months by hemoglobin levels : < 10.5 g/dl (Marques et al. 2014) and
< 11 g/dI for children aged between 6 to 23 months (WHO, 2011)

**P-value is derived from Pearson Chi-Square for all categorical variables and from independent T-test for all the
continuous variables.

Based on the 24h recall according to the I'YCF (WHO, 2007):

aProportion of children born in the last 24 months who were ever breastfed;

®Proportion of children born in the last 24 months who were put to the breast within one hour of birth;
¢Proportion of infants 0 — 5 months of age who are fed exclusively with breast milk

4. Indicator 15: Proportion of non-breastfed children 6-23 months of age who receive at least 2 milk feedings,

¢ Indicator 4: Proportion of infants 6 — 8 months of age who receive solid, semi-solid or soft foods,

- Indicator 5: Proportion of children 6 — 23 months of age who receive foods from 4 or more food groups

% Indicator 8: Proportion of children 6—23 months of age who received an iron-rich food or iron-fortified food that is
specially designed for infants and young children, or that is fortified in the house.

Table 21 shows the association between anemia with age, iron intake , initiation of
breastfeeding and stunting using multiple logistic regression. Iron intake below the DRI was 3.55
times (95% CI: 1.96-6.43) more likely to increase the risk of anemia among our sample. Age was
associated with higher odds of anemia, for instance children between 6 to 11 months of age were
four times (95% ClI: 2.12- 9.72) more likely to be anemic compared to children below 6 months.
While children aged between 12 to 23 months were twice (95% CI: 1.17- 4.90) as likely to be
anemic than infants below 6 months. Moreover, infants who were breastfed within one hour of

birth were at higher risks of being anemic (OR:1.87, CI: 1.06, 3.31). These risk factors remained
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significant after adjusting for maternal and paternal work, parental education, and household

income. Whereas stunting was not significant after adjusting for sociodemographic variables.

Table 21: Association between Anemia with iron intake, stunting, early initiation of

breastfeeding and age

Crude OR 2 P-value Adjusted OR P P-value
(95% CI) (95 % CI)
Iron intake
> DRI 1.0 1.0
< DRI 3.38 (1.95, 5.88) < 0.001 3.55(1.96,6.43) <0.001
Height-for-age (HAZ) 1.0 1.0
Not stunted 3.35(1.17, 9.56) <0.05 3.08 (0.94, 10.07) 0.062
Stunted
Early initiation of BF
No 1.0 1.0
Yes 1.86 (1.09, 3.16) <0.05 1.87 (1.06,3.31) <0.05
Age
< 6 months 1.0 1.0
6 - 11 months 4.17 (2.05, 8.50) <0.001 453(2.12,9.72) <0.001
12 - 23 months 2.50 (1.28, 4.89) <0.01 2.39(1.17,490) <0.05

Odds Ratio is significant at a p-value < 0.05.

2 Crude OR refers to unadjusted odds ratio of anemia among study sample

b Adjusted OR refers to odds ratio of anemia after adjusting for all socio-demographic variables (income, parental

type of job and education levels)
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CHAPTER V

DISCUSSION

This study assessed the prevalence of anemia in infants and young children from the Syrian
refugee community in the Greater Beirut area, a nutritionally vulnerable population group. It has
also investigated the association of anemia with sociodemographic attributes, infant and young
child feeding practices, dietary intake, and anthropometric measurements. The prevalence of
anemia was estimated at 35.3% in the study sample, with no significant associations with gender
or socioeconomic characteristics, while age disparities were observed. Low dietary intake of iron
increased the risk of anemia while early initiation of breastfeeding was associated with higher odds
of anemia in the study population. As for stunting, a significant difference was observed between
anemic and non-anemic children.

Anemia in our study was defined for children aged 6 months and below as hemoglobin
levels lower than 10.5 g/dl (Marques et al. 2014) and for children between 6 to 23 months as
hemoglobin values lower than 11 g/dl (WHO, 2011). Accordingly, the prevalence of anemia was
estimated at 35.3% in the total sample of O to 2 years old Syrian Refugees children. Based on the
WHO classification, this prevalence is considered as a moderate public health concern, given that

it exceeds 20%, while being lower than 40% (WHO, 2011).

This observed value is similar to the prevalence that was reported in the Lebanese host
community among below 2 years old children (37%) (Mhanna et al., 2016), as well as to the
prevalence of anemia observed in other Middle Eastern countries, such as in Bahrain (32%), Iran
(32%), Iraq (36%), Syria (37%) and Saudi Arabia (39%) (WHO, 2015). This is not surprising as
neighboring countries consume similar diets, and have similar prevalence for micronutrient
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deficiencies, specifically folate and iron (Hwalla et al., 2017). The prevalence of anemia as
observed in our study was higher than that reported in Kuwait (26%), Qatar (26%), and Libya
(30%), while being lower than those observed in Oman (41%), Egypt (45%), and Yemen (59%)

(WHO, 2015).

When comparing our results with those related to other displaced populations, the observed
anemia prevalence is lower than that reported among children in different camp-based refugee
populations, specifically amongst African refugee camps such as in Kenya (61.3%), Ethiopia
(62.9%), and Uganda (72.9%) due to their poor living conditions, making them more prone to
diseases, infections and deficiencies (Seal et al., 2005). However, our estimates are higher than
those observed in non-camps-based refugees, where anemia levels were more consistent with
those reported amongst the host population (Hossain et al., 2016). The prevalence of anemia that
was found in our study was higher than what was reported in 2014 amongst Syrian refugee children
residing in Beirut, aged below 2 years old (27.7%) (UNICEF, 2014). It was comparable to what
was reported among Syrian refugees children living in Jordan outside of camps (36.6%), while it
was less than what was observed among Syrian refugees residing in camps in Jordan (64%)
(Hossain et al., 2016) as well as in Turkey (50%) (Bucak et al., 2017). This could also be explained
by the fact that refugees residing in camps don’t have access to sanitation, water, adequate diet

and hence are more prone to a deterioration in their health status.

Our study documented no significant association between gender and anemia status. The
literature is inconsistent with respect to gender disparities in anemia prevalence. Such disparities
were mainly reported in studies where gender specific feeding practices differed between boys and
girls, affecting the duration of breastfeeding and the quality of complementary foods given to

infants. For instance, this was reported in Southeast Asia (Wieringa et al., 2007), in Kenya (Jaeggi
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et al., 2013), as well as in India where girls were observed to be breastfed for shorter periods than
boys and given less milk, making them at higher risks for nutritional disadvantages (Fledderjohann
et al., 2014). In contrast, males had a higher risk of anemia and iron deficiency among Swedish
and Honduran infants aged between 4 to 9 months (Domell6f et al., 2002), whereby boys were
found to be breastfed for longer durations than girls, hence having less access to iron-rich food

sources, increasing their risk of deficiencies and anemia.

Our study emphasizes the considerable role that age plays in the development of anemia.
In fact, a significant difference in the prevalence of anemia was observed between the different
age groups, the highest being observed amongst 6 to 11 months infant (50.7%) compared to those
younger than 6 months (19.8%) or older than 12 months (38.1%). Moreover, regression analyses
showed that children between 6 to 11 months of age were four times (OR: 4.53, 95% CI: 2.12-
9.72) more likely to be anemic compared to children below 6 months of age. While children aged
between 12 to 23 months were twice (OR: 2.39, 95% CI: 1.17- 4.90) as likely to be anemic than
infants aged below 6 months. Similar findings were reported by other studies: the highest
prevalence of anemia was observed among 6 to 11 months age group in Cambodia (70.9%)
(Reinbott et al., 2016), and another study conducted in Uganda found that the prevalence of anemia
was also the highest amongst children aged 6 to 11 months (63.2%) (Kuziga et al., 2017). Our
study findings are also comparable to those reported by the UNICEF for the Syrian refugees
population of Lebanon (UNICEF, 2014), whereby children between the age of 6 to 23 months

tended to have a higher prevalence of anemia compared to other age groups.

The association between age and anemia as observed in this study may be due to the fact
that, starting 6 months of age, the infant’s iron stores are usually depleted, and this is accompanied

by rapid growth and increased iron needs (Burke et al., 2014). Another cause might be the increase
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in infections’ risk as the child starts to discover his/her surroundings, which leads to malabsorption
of nutrients and increases the risk of anemia (Roba et al., 2016). Also, starting this age, the
introduction of complementary foods takes place, which in some cases might be of poor quality,
and hence might not be meeting the dietary requirements for iron, causing iron deficiency and iron
deficiency anemia. Our study results support this hypothesis. In fact, despite the fact that the
majority of the study subject met their estimated energy needs as well as the recommended intake
for macronutrients, iron intake was found to be suboptimal, with 70.8% of the anemic children not
meeting the recommended intake of iron. Regression analyses showed that after adjusting for
potential confounders, low iron consumption was associated with 3.55 times (95% CI: 1.96-6.43)
higher risk of anemia in the study sample. Hence children not having adequate iron intake were
at approximately 4 times higher risks of developing anemia. This finding is in agreement with
several other studies that identified low iron intake as a significant contributor to anemia in this
age group. In China, a study showed that low iron intake was a major cause of anemia (Ma et al.,
2008) in infants and young children, while another study found that both deficiencies in iron and
folic acid were the main biological causes of young children’s anemia (Huang et al., 2019). In
South Africa, anemic infants had lower dietary intake of iron when compared to non-anemic
infants (Faber, 2007). A study done in Kenya found similar results, with dietary iron intake being
a significant predictor of iron deficiency anemia (Onyangore F. O. et al., 2016). In contrast to our
study findings, a study conducted in in Bangladesh did not find any association between previous
day consumption of iron rich foods and anemia or iron deficiency in young children (Rawat et al.,
2014), highlighting the role that other dietary or environmental factors may play in the etiology

and development of anemia in this age group.
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In developing countries, the diets of infants and young children tend to be insufficient in
iron due to lower consumption of animal derived foods as well as low availability and access to
iron-fortified food. One of the leading causes of anemia in the MENA region was in fact attributed
mostly to low intakes of dietary iron, or the high intake of non-heme iron which has low
bioavailability (Bagchi, 2004; Austin et al., 2012). Also, poor uptake of iron is exacerbated by
high consumption of inhibitors in this region such as tea, and the minimal intake of enhancers like
meats and fresh fruits (Austin et al., 2012). Inadequate dietary intakes of iron in infants and young
children might lead to a depletion of body’s iron stores or iron deficiency (ID) which, if not treated,

could progress into iron deficiency anemia (IDA) (Burke et al., 2016).

In the present study, the prevalence of inadequate intakes for hematinic micronutrients such
as zinc, folate, vitamin A, C and B12 ranged between 17% and 68%. However, no significant
associations were identified between anemia status and the intake of these hematinic
micronutrients, although micronutrient deficiencies are known to be a risk factor for the
development of anemia (UNICEF, 2014). Vitamin A deficiency was found to be a significant
predictor of anemia in countries such as Jordan (Khatib & Elmadfa, 2009), Venezuela (Castejon
et al., 2004) and Vietnam (Van Nhien et al., 2008). In China, the primary risk factor for anemia
among young children included vitamin B12 and iron deficiencies (Wang et al., 2015). Children
who suffer from nutritional deficiencies are more likely to have weaker immune systems which,
in return, make them more vulnerable to various illnesses and infections such as parasitic infections
or chronic inflammation (Rahman et al., 2019). These conditions may lead to reduced hemoglobin
levels in blood, and hence to an increased anemia prevalence (Lonnerdal & Kelleher, 2007;

Rahman et al., 2019).
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Early life feeding practices have also been suggested as key modulators of anemia risk in
infants and young children. In our study, a significant association was observed between early
initiation of breastfeeding and anemia status among Syrian refugees children. More specifically,
infants who were breastfed within one hour of birth were significantly at higher risk of being
anemic (OR: 1.87 95% CI: 1.06 - 3.31) even after adjusting for potential confounders . In fact, the
relation between early initiation of breastfeeding and anemia was not mentioned directly in the
literature. However, it was shown that neonates who are partially breastfed are at greater risk of
all-cause mortality and infection-related mortality in the first month of life compared with those
who are exclusively breastfed (Khan et al., 2015). Given the fact that exclusive breastfeeding rates
were low in our study, higher anemia rates associated with early initiation of breastfeeding could
be explained by the fact that a high proportion of mothers administered prelacteals such as honey,
sugar water, and herbal tea along with early breastfeeding during the first few days of life. This
practice is common among refugees mothers, and could lead to increased risks of anemia due to
infections by increasing the exposure and ingestion of infectious pathogens (Clemens et al., 1999;
Debes et al., 2013; Legesse et al., 2014; Melku et al., 2018). Moreover, by interfering with
breastfeeding during the first days of life, prelacteal feeding affects the immunological benefits
that a newborn receives from breastmilk and increases his/her susceptibility to infections. Also, by
exposing infants to contaminated feeds, utensils, and water, prelacteal feeding can be a direct
cause of illness (Hailemariam et al., 2015). Another cause that was not analyzed in our study could
be the mother’s iron status during pregnancy, that might compromise the child’s iron stores at
birth, making him at higher risk for anemia during the first few months of life (Burke et al., 2014;

Cao & O’Brien, 2013).
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Moreover, no significant associations were observed between anemia and any other
feeding indicator in our study. Previous studies have shown controversial results regarding
breastfeeding indicators with the prevalence of anemia and some studies have reported a
correlation between the two. For instance, children who were never breastfed were identified to
have a significantly higher prevalence of anemia among refugees living in Palestinian camps in
Lebanon, Jordan, Syria, and Gaza (Hassan et al., 1997). In China, the lack of exclusive
breastfeeding in addition to predominant breastfeeding, which is defined as the addition of liquids
other than breastmilk, during the first 4 months of life were found to be associated with higher
rates of infant anemia (Yang et al., 2012). In Brazil, exclusive breastfeeding during the first six
months of life was associated with the highest concentrations of blood hemoglobin among children
(Assis et al., 2004). However, another study in China did not notice any association between
whether the children were ever breastfed and early initiation of breastfeeding with anemia status
(Wang et al., 2015). In agreement with our findings, anemia was not found to be associated with
breastfeeding duration nor with exclusive breastfeeding in a study done among Brazilian children
(Novaes Oliveira et al., 2010). Similarly, exclusive breastfeeding, initiation rates of breastfeeding,
as well as the average age of the introduction of solid foods was not found to differ between anemic
and non-anemic infants in South Africa (Faber, 2007). The fact that we did not observe a
significant association between exclusive breastfeeding and anemia status may be due to the fact
that in our study, exclusive breastfeeding rates were low, estimated at only 21.6%, with no
difference between anemic and non-anemic children. Below the age of 6 months, up to 40.5% of
the children participating in our study were bottle-fed a day prior to the interview, which might
explain the low rates of exclusive breastfeeding among this age group. Bottle feeding may be based

on milk powder, infant formula, or cow milk.
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In addition, no significant association was observed between complementary feeding
practices and anemia in our study. The literature however suggests that the time, frequency as
well as the quality of complementary foods are significant contributors to anemia in infants and
young children (Yang et al., 2012). Children meeting the minimum meal frequency indicator as
well as minimum acceptable diet were in fact observed to have a lower prevalence of anemia
(Rohner et al., 2013). In our study, only one third of the children met the minimum dietary diversity
(30%) and minimum acceptable diet (24.7%) indicators. The consumption of iron-rich or iron-
fortified foods was very low, reaching 11.4% in total in our sample. Only 5.1% of the children
between 12 to 23 months received foods containing iron. This might be a result of the quality of
foods consumed by refugees and their children, which are usually centered around starchy foods
such as rice and bread (FAO, 2017). Anthropometric measurements are one of the key methods to
assess the adequacy of infants growth as well as their nutritional status. Stunting, underweight, and
wasting are important indicators of malnutrition. In this study, stunting was defined as the
percentage of children with a low height-for-age (z scores <-2 ), wasting was defined as low
weight-for-height (z scores < -2) and underweight was defined as low weight-for-age (z scores <
-2) based on the WHO criteria (WHO, 2008). In our study, the prevalence of stunting was the
highest amongst 12 to 23 months old children (13.4%), compared to younger children (2.3% in
those aged less than 6 months and 2.9% in those aged between 6 and 11 months). This in
agreement with the literature which generally shows that stunting is more likely to occur above
the age of 12 months because it takes longer time to manifest (C. G. Victora et al., 2010; Danaei
et al., 2016). Stunting denotes chronic malnutrition, it is considered as a reflection of the
cumulative effects of undernutrition and infections since and even before birth. This measure can

therefore be interpreted as an indicator of poor environmental conditions or long-term restriction.
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The prevalence of stunting in this study showed a significant difference between groups
based on anemia status. This is in agreement with what was found in Uganda, where stunting was
a predictor of anemia (Kuziga et al., 2017). This may be due to the fact that both stunting, and
anemia can be caused by malnutrition, as well as by infectious diseases. Another study done in
Bangladesh found that stunted children had a higher prevalence of anemia than their normal
counterparts (Rahman et al., 2019). In fact, stunting and anemia share different basic and
underlying risk factors. Both can be a result of multiple aspects like socio-economic,
environmental, inappropriate feeding practices, as well as malnourishment, and failure to meet
micronutrient requirements (Paudel et al., 2012; Kuziga et al., 2017). Hence, a child at risk of
anemia may be also at risk of stunting or vice versa. Their co-occurrence in young children of low-
income countries was a subject of study in India and Peru (Gosdin et al., 2018) as well as in
Ethiopia, where it was found to be also more common in children above 12 months of age (Roba

etal., 2016).

As for the other anthropometric indicators, the prevalence of underweight was estimated
3.9%, wasting at 6.7%, and overweight/obesity at 5.9% in the study sample. Although no
significant association was found in this study between anemia and any of these indicators, few
other studies observed a relation between these indicators and anemia in children. In Timor-Leste,
wasting had a significant and independent effect on hemoglobin concentrations, and wasted
children were found to be at a significantly higher risk of anemia (Agho et al., 2008). In Ethiopia,
children who were classified as underweight and who had a MUAC measurement below 12 cm

were more likely to be anemic compared to their counterparts (Gebreegziabiher et al., 2014).

Additionally, although there was no association in our study between anemia and BMI-for-

age, being overweight was associated in the literature with greater risks of iron deficiency and
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anemia (Pinhas-Hamiel et al., 2003; Zimmermann et al., 2008). This might be a result of poor diet
quality, higher iron requirement due to higher blood volume and a reduced iron absorption induced

by chronic low-grade inflammation (Pacey et al., 2011).

In this study, socioeconomic characteristics, including maternal education, parental
education, and monthly income did not show any significant association with anemia in infants
and young children. This finding is in disagreement with what was reported from different studies,
especially in low to middle-income countries, where anemia was found to be associated with
socioeconomic attributes (Lutter, 2008). As stated by Balarajan et al (2011), anemia is considered
as a pattern of socioeconomic disadvantage, where the least educated, and the poorest are
considered at higher risks to develop anemia; children living in low income households were 21%
more likely to be anemic than children living in wealthier households; whereas mothers with no
education were more likely to have anemic children (Balarajan et al., 2011). In the Middle East
Region, a study done on Palestinian refugees in Gaza revealed that income was significantly
associated with anemia amongst the children (El Kishawi et al., 2015). Children who live in very
low income households had higher risks of developing anemia due to inadequate diet, limited
access to basic needs such as health services and sanitation, as well as higher susceptibility to
infectious diseases (Muller & Krawinkel, 2005; Yang et al., 2012; De Benoist et al., 2008). It is
important to note that in our study, the sample consisted in its totality of Syrian refugee children
who are all living in disadvantaged settings that compromise their nutritional status. The majority
of children shared similar socioeconomic attributes such as maternal education and paternal
education levels. This little variability in the subjects’ characteristics may explain the lack of
association between anemia and SES status in the study sample. Nevertheless, the long-term

consequences of anemia, with an inadequate varied diet along with poor caring practices often
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leads to intergenerational malnutrition. A newborn baby girl with a poor nutritional status is likely
to remain underweight, may have stunting (chronic malnutrition), and has a higher chance to
develop anemia. Later in adolescent life, when she becomes pregnant and gives birth to an
underweight baby, he/she will be more prone to be anemic as well. Therefore, it is crucial to start

tackling anemia early in life to break this inter-generational cycle (UNHCR&WFP, 2006).

The results of this study must be considered in light of the following limitations. This is a
cross-sectional study which allowed us to show associations rather than causalities between the
different factors studied in relation with child anemia. A cohort study might be more optimal to
determine the causalities and to understand the etiology of anemia in infants and young children .
In addition, like in other dietary intake investigations, dietary assessment may be associated with
recall bias and over/under-estimation. However, the strengths of the study rely on very well-trained
nutritionists who collected the dietary intake data, and who received extensive training prior to the
collection in order to minimize interviewer errors, social desirability, and inter-observer errors.
Furthermore, standardized tools were used in dietary intake collection such as the USDA
Multiple-Pass-Method (Conway et al., 2003), as well as validated items, like the NCE 2D food
portion visual (Mitchell et al., 1996) in order to ensure accurate and reliable assessment. Also,
anthropometric measurements were taken using standardized scale and length board as well as
consistent plastic measuring tapes. As for the hemoglobin levels, they were quantified using
precise measuring equipment (HemoCue Hb 301 System) which were constantly calibrated and
tested. While the blood samples were collected by certified phlebotomists who were trained on the
proper micro-techniques to collecting blood through the fingers for children aged above 6 months
and heel pricks for infants below 6 months of age. Nevertheless, one further limitation can be the

fact that we based our anemia assessment solely on hemoglobin status, further exploring anemia
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rates using more advanced methods such as iron stores and transferrin could have been helpful as
well. Also, the status of micronutrients was assessed through dietary intake, rather than accurate

blood measures and biochemical assays.

Moreover, the study sample was not representative of the whole Syrian refugees population
residing in Lebanon. It was based on Syrian mothers with children aged below 2 years old, who

are attending primary healthcare centers in the most vulnerable areas of Greater Beirut.
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CHAPTER VI

CONCLUSION AND RECOMMENDATIONS

This study evaluated the prevalence of anemia amongst 0-2-year-old Syrian refugee
children and investigated its association with feeding practices, dietary intake, anthropometric
measurements, and socioeconomic characteristics. The prevalence of anemia was estimated at
35.3%, thus being rated as a moderate public health concern. Interestingly, no cases of severe
anemia were identified in the study sample. Children between the age of 6 to 11 months had the
highest rates of anemia and the highest odds of being anemic. The factors that were found to
increase the likelihood of anemia in Syrian refugee children included age, low intake of iron,

early initiation of breastfeeding and stunting.

Iron intake was in fact very low, specifically among children between 6 to 11 months of
age, not reaching 2/3™ of the recommended dietary intake. In addition, a low consumption of iron-
rich and iron-fortified foods was identified in the study sample. Expectedly, dietary intake of
participating children was found to be limited in diversity, with only 30% of the participating

children meeting the minimum dietary diversity indicator.

Surprisingly, children who were breastfed within one hour of birth were found to be at a
significantly higher risk of being anemic. This underlies the need to better understand early feeding
practices in this population, especially the time of introduction of prelacteals to newborns, which
may offset the benefit of early breastfeeding initiation. Stunting was also found to be positively

associated with anemia in the study population, underlining the co-existence of chronic
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undernutrition with micronutrient deficiencies at such an early stage in life. Inadequate nutritional
intakes carry far reaching ramification on health such as delayed growth and development, poor
cognition, increased risk of infections and morbidity in infants and young children, while also
increasing the risk of disease later in life. Taken together, the study findings highlight the need for
interventions to enhance the nutritional status of Syrian refugee infants and young children and
decrease the prevalence of anemia in this age group. Such interventions, which should target early
prevention of iron deficiency, will help in reducing the heath, social and economic impacts of
anemia in this vulnerable population. These interventions ought to be feasible, cost-effective, and
culturally acceptable within the displacement settings where this population is living. The
following recommendations and interventions may be suggested: anemia should preferably be
addressed through a dietary diversification program as well as improved access to foods that are
known to have high levels of bioavailable iron, which include animal products in addition to foods

with high vitamin C content to improve iron absorption.

Interventions and nutritional educational sessions about adequate I'YCF practices should
be given, tackling the importance of cutting prelacteals feeding among infants to avoid the
ingestion of pathogens early in life, coupled with awareness on complementary foods, their
quality, timing as well as information about different cooking methods. That in addition to
customized recipes based on the foods that are available and affordable to the refugees population.
Also, sanitation and hygiene practices should be encouraged amongst mothers, in order to reduce
any chances of infections, promoting optimal hand washing, hygienic methods of sanitation

especially related to food preparation.

Anemia screening should also be strengthened to identify any cases of anemia early on,

and refer them to treatment, targeting both refugees mothers and children (UNICEF, 2014).
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Moreover, iron supplementation, as well as other micronutrients, can be used for individuals and
groups at high risks in order to optimize iron intakes if dietary improvement cannot be instituted.
However, supplementation programs must address challenges that might limit their effectiveness,
such as poor compliance, insufficient doses, as well as the consequences of high doses. Other food-
based approaches to be taken into consideration could be fortification of staple foods, condiments,
and commonly eaten foods in this population but might not be ideal in Lebanon. Lastly, broader
contextual factors such as the poor living conditions of refugees, food insecurity and other financial
and livelihoods challenges need to be addressed by different programs considering their impact on

the nutritional status and the dietary intake of refugees children.
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