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AN ABSTRACT OF THE THESIS OF 

 
 

Rasha Samih Zgheib   for   Master of Science 

                                            Major: Nutrition 

 

 

 

Title: Infant and young child feeding practices in Lebanon: A national cross-sectional 

study 

 

 

 

Early nutrition is a neglected aspect of maternal and young child health in the 

Middle East. Data on current maternal and young child nutritional status and dietary 

practices in Lebanon are lacking. Therefore, this study was undertaken as part of a 

national project to assess the nutritional status of under two children and their mothers, 

and to investigate dietary practices and feeding patterns that act as strong determinants 

for malnutrition (under, over nutrition) and adult onset of chronic non-communicable 

diseases. This study also aimed at assessing maternal knowledge towards infant feeding 

practices. 

 

A cross-sectional study was conducted on a nationally representative sample 

(n=478) of 0-2 year old infants and young children and their mothers. Subjects were 

recruited from randomly selected households based on a stratified cluster sampling from 

the six governorates of Lebanon. Socio-demographic, lifestyle, dietary and 

anthropometric data were collected. 

 

Prevalence rates of ever-breastfeeding and exclusive breastfeeding for 6 months 

were estimated at 88.49% and 20.4% respectively. Regression analysis showed that the 

odds of exclusive breastfeeding increased significantly with early initiation of 

breastfeeding within one hour (OR=2.419) and the child being not the first child in the 

family (OR=2.361). The odds of exclusive breastfeeding were significantly lower 

amongst babies born small for gestational age (OR=0.268), mothers who reported not 

being breastfed as a child (OR=0.287) and mothers who scored less than the median on 

the overall knowledge score (OR=0.274). Among infants who were under 6 months at the 

interview date, maternal employment was significantly associated with lower odds of 

exclusive breastfeeding. Children intakes were shown to be deficient in several 

micronutrients and high sugar intake was also observed. Major maternal knowledge gaps 

were determined. The prevalence of children at risk of overweight was high (24.7%) with 

3.6% being obese. The prevalence of obesity in mothers was 24.7%. The high prevalence 

of obesity in Lebanese mothers was significantly associated with higher odds of 
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overweight and obesity in infants and young children (OR=3.272). No association was 

found between breastfeeding and child‘s overweight or obesity.  

 

This study provides new data regarding infant and young child feeding practices 

in Lebanon. It highlights the importance of adopting baby friendly hospital initiative, 

developing new policies and call for intervention strategies to spread knowledge and 

awareness of the benefits and the challenges of breastfeeding. 
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CHAPTER I 

INTRODUCTION 

The critical period between birth and 2 years of age is extremely important 

because of the need for adequate nutrition and practices to support the rapid rate of 

physical growth and brain development (Mukuria et al. 2006). Breastfeeding is the ideal 

source of nutrients since all the nutritional needs of infants till 6 months of age can be 

met completely by breastfeeding and thereafter there will be additional need for other 

sources to maintain adequate growth and development (WHO, 2003). Therefore, 

encouragement and support of proper infant and young child feeding practices is crucial 

to child‘s health and survival and consequently for reducing children under nutrition, 

morbidity and mortality rate (UNICEF, 2009). 

The WHO endorses that the initiation of breastfeeding should be within one hour 

of birth and that the infant should be exclusively breastfed until 6 months old. Moreover 

after 6 months, infants should be safely introduced to complementary foods with 

continued breastfeeding up to two years of age (WHO, 2008; WHO, 2010).  These 

adequate practices regarding breastfeeding and complementary feeding affect not only 

growth and development of infants‘ vital organs, but also play a critical role in 

programing health outcomes such as adult onset of non communicable diseases, 

morbidity risk, and quality of life in adulthood (Koletzko et al. 2009). Therefore, the 

WHO in 2007 has introduced a set of new indicators to evaluate infant and young child 

feeding practices focusing on both the quality and quantity of consumed foods during this 

critical period of life (WHO, 2007). 
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Although these breastfeeding and complementary feeding recommendations 

could lead to better infant and young child feeding practices, their proper implementation 

is facing many barriers delaying and suspending their application. Some of the factors 

that have been suggested to impact infant feeding practices include mother and father 

educational levels, mother‘s age, maternal employment, health and service utilization, 

socio-economical factors, maternal knowledge, support from community, hospital or 

husband, previous experiences and professional supports (Nguyen et al. 2011; Grummer-

Strawn et al. 2006).   

According to the World Bank in 2011, Lebanon, with a population of 4.425 

million has an infant mortality rate of 8 per 1000 live births. Varied results were shown 

on the prevalence and patterns of breastfeeding in Lebanon, with 61.2% of Lebanese 

mothers showing a delay in the initiation of breastfeeding post delivery (Batal et al. 

2006). In a longitudinal study, Yunis et al. (2004) showed that 85.9% of infants in 

Greater Beirut were breastfed during the first month of life irrespective of 

supplementation with formula, and that 56.3% were breastfed without supplementation of 

formula. Unfortunately, these numbers decreased to 63.2% and 24.7%, respectively, at 4 

months of age (Yunis et al. 2004). On the other hand, the prevalence of early introduction 

of complementary foods was estimated at 52.9% in Lebanon (Batal et al. 2010), an 

estimate that is comparable to KSA (81.5%) (Mouzan et al. 2009), Iraq (78.6%) (Ameer 

et al. 2008) and UAE (70%) (Radwan, 2012). From a national survey done in 2006 in 

Lebanon, Batal et al. stated that the initiation rates of breastfeeding are very high 

(95.4%), however rates of exclusive breastfeeding are low (10.1%) and duration of 

breastfeeding is short (Batal et al. 2006).  
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The WHO/UNICEF Global strategies for Infant and Young Children Feeding 

Practices (IYCF) endorse that countries plan a comprehensive program for community-

based breastfeeding promotion and support actions to improve breastfeeding practices 

(WHO, 2007). In order to apply appropriate interventions for improving IYCF practices 

in Lebanon, it is essential to have comprehensive research data about local breastfeeding 

and complementary feeding practices. It is therefore crucial to have baseline data on 

infant feeding practices, duration of breastfeeding, and prevalence of infant formula 

feeding among Lebanese mothers in order to support the Lebanese breastfeeding 

promotion strategy in accordance with global standards, strategies, and practices. 

Knowing that early nutrition is an neglected aspect of maternal and young child‘s health 

in the Middle East, and given the scarcity of data on current maternal and young child 

nutritional status and dietary practices in Lebanon, this study was undertaken as part of a 

national project to assess the nutritional status of under-two children and their mothers, 

and to investigate dietary practices and feeding patterns that act as strong determinants 

for malnutrition (under, over-nutrition) and adult-onset of chronic non-communicable 

diseases. This study also aimed at assessing maternal knowledge towards infant feeding 

practices. 

The specific objectives of this study are: 

 To evaluate and characterize infant and young child‘s (0-2 years old) feeding 

practices in Lebanon 

o To investigate and determine the prevalence of exclusive breastfeeding 

and the duration of breastfeeding in Lebanon. 
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o To characterize complementary food use in Lebanon (age of solid food 

introduction, types of solid food being introduced…) 

 To evaluate the nutritional status of Lebanese children aged between 0-2 years. 

o To investigate and characterize dietary intakes of Lebanese under-two 

children. 

o To investigate and determine the prevalence of stunting, wasting, 

overweight and obesity in Lebanese children  

 To evaluate maternal nutritional status in Lebanon 

o To investigate and characterize dietary intakes of Lebanese mothers. 

o To assess the prevalence of overweight, obesity in Lebanese mothers. 

o To investigate maternal lifestyle patterns (smoking, alcohol drinking, etc.) 

and maternal knowledge related to breastfeeding. 

 To investigate the associations of maternal knowledge, socio-demographic and 

lifestyle characteristics with infant feeding practices 

 To investigate the association of infant feeding practices and dietary intakes with 

overweight / obesity in Lebanese infants and young children 
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CHAPTER II 

LITERATURE REVIEW 

A. First thousand days  

The first ‗1,000 days‘, which include pregnancy and the first two years of life, 

together with early childhood, are increasingly recognized as cornerstones and 

fundamental years for shaping and defining a child‘s survival, growth, and development. 

The adult-onset of non-communicable diseases is increasingly being viewed as a 

consequence of poor nutrition in this critical period. A growing body of scientific 

evidence stresses the first ‗1,000 days‘ and early childhood as essential periods and 

important windows of opportunity for intervention to optimize survival, prevent 

malnutrition constituting of both under- and over nutrition, and curb the growing 

epidemic of chronic non-communicable diseases (NCDs) (Shrimpton et al. 2001; United 

Nations Childrens Fund (UNICEF, 2009). World leaders and organizations are joining 

efforts to support early nutrition, while evidence-based actions are being taken to 

guarantee optimal child‘s health (1,000 Days, 2010; Clinton, 2010; Path, 2011).  

 

B. Programing effect in utero: 

Many researchers demonstrate that major diseases occuring in adulthood, such as 

coronary heart disease, hypertension, and type 2 diabetes, are the result of inadequate 

intrauterine growth and development. All of these effects may be the consequences of 

―programming‖ which is defined as a stimulus at a critical period of life that leads to 
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everlasting effects on structure, development, physiology and metabolism (Godfrey et al. 

2007). 

Maternal nutrition during pregnancy is a fundamental factor for the proper 

growth and development of the fetus and the infant. The mother‘s nutritional status 

during this period is associated with short term and long-term health consequences for the 

infant. On the short term, maternal undernutrition and underweight was associated with 

higher risk of preterm delivery and of underweight, wasting, and stunting in infants and 

children, compared to women with normal weight and normal nutritional status (Black et 

al. 2008). The risk of child mortality increases with increasing severity of underweight, 

wasting, and stunting (Imdad et al. 2011). Other studies have also shown that 

underweight women had a higher risk of giving birth to children with birth asphyxia and 

diarrhea, which elevate mortality risk (Black et al. 2008). Wasting, an indicator of acute 

malnutrition is usually accompanied by inadequate energy intakes mainly caused by food 

shortages (Allen et al. 2006). Stunting, an indicator of chronic malnutrition and a 

predictor of child development, is associated with adverse cognitive development in 

childhood and adolescence, reduced school performance, and consequently, reduced 

productivity and income-earning capacity in adulthood (Victora et al. 2010). Unlike 

stunting, reversing wasting and under-nutrition can be achieved if handled properly. 

However rapid weight gain to allow for catch-up growth results in adverse metabolic 

programming and a growth trajectory which has been suggested to be a strong predictor 

of chronic adult-onset diseases including obesity, cardiovascular, psychological, 

neurological, hepatic, pulmonary and renal problems (Victora et al. 2010).  
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On the other hand, maternal obesity was shown to be associated with a higher 

risk of neural tubes defects, cardiovascular anomalies, septal anomalies, cleft lip and 

palate, anorectic atresia, hydrocephaly, and limb reductions anomalies (Stothard et al. 

2009). Furthermore, several studies have shown that elevated adiposity, hypertension, 

higher birth weight, insulin resistance, and endothelial dysfunction in the descendants 

were highly linked to women who, during their pregnancy, were exposed to high fat, high 

energy, high glycemic index diet (Dabelea & Crume, 2011). Moreover, concerning long 

term health consequences, an unhealthy lipid profile in maternal nutritional status could 

lead to an increase in adiposity, circulating glucose, insulin, cholesterol, and triglyceride 

in adulthood (Bayol et al. 2008).  

Inadequate nutrition (either under or over nutrition) during gestation, could alter 

the programming of the development of glucose intolerance hence increasing the risk of 

diabetes, obesity, hypertension, metabolic syndrome, and cardiovascular disease in 

descendant (Shapira, 2008; Lillycrop et al. 2012). Khanna et al. (2007) presented these 

consequences under the big hypothesis: ―Fetal Origin of Adult Disease (FOAD)‖ 

according to which the origin of chronic diseases in adulthood would be determined in 

utero (Khanna et al. 2007). This hypothesis indicated that fetal brain growth was 

prioritized at the expense of other organs such as the abdominal viscera, which could 

affect the secretion of many hormones such as fetal growth hormones (insulin and IGF-1) 

(Khanna et al. 2007). All of these phenomena occur during a critical period of fetal 

development; that‘s why under-nutrition effects could become permanent and predispose 

the fetus to diseases in adulthood. Adulthood diseases include altered arterial 

composition, decreased insulin sensitivity, reduced muscle mass, nephrons number and 
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pancreatic beta cell, and up-regulation of sympathetic nervous system and the 

hypothalamo-pituitary adrenal axis  (HPA) (Phillips, 1996). Moreover, higher blood 

pressure, insulin resistance, and altered hepatic structure were associated with protein 

restriction during pregnancy (Fall et al. 1998). It was aslo shown that low birth weight 

―programmed‖ the secretion of stress hormone such as cortisol, which could increase the 

risk of metabolic syndrome and cardiovascular disease (Khanna et al. 2007). Likewise, 

under or over nutrition during pregnancy may affect cellular proliferation and 

differentiation, which could lead to a reduction in the number of cells within an organ or 

tissue. As a consequence, this could cause alterations in gene expression and 

physiological functions (Langley-Evans & Simon, 2009). These effects would decrease 

nephron numbers, increase the risk of developing hypertension, and affect the balance of 

pancreatic alpha and beta cells which in turn would lead to impaired glucose tolerance 

(Langley-Evans & Simon 2009). On the other hand, leptin resistance could be induced by 

alterations in the neurons of the offspring, which regulate appetite hormones leading to a 

reduced level of proopiomelanocortin (POMC), the precursor of anorectic neuropeptide 

α-MSH, and increased levels of the orexigenic peptide: neuropeptide Y (NPY) (Langley-

Evans & Simon 2009; Grattan & David, 2008).  

Epigenetic processes such as DNA methylation and histone alterations allow the 

developmental environment to control gene transcription; many of these changes are than 

stable throughout the life course (Gluckman & Hanson, 2007; Godfrey et al. 2007).  

Regulated DNA methylation commonly occurs at a cytosine immediately 5‘ to a guanine 

(CpG sites). Such processes are involved not only in cell differentiation and parenteral 

genomic imprinting but also in developmental plasticity through which the environment 
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in early life can affect the developmental trajectory, with long term effects on gene 

expression and phenotypic outcome (Gluckman & Hanson, 2007; Maleszka, 2008). For 

instance, in rats, disturbed maternal diet during pregnancy induces changes in DNA 

methylation and covalent histones modifications in the 5‘ regulatory regions of specific 

nonimprinted genes (Lillycrop et al. 2005; Lillycrop et al. 2007), and affects the 

offspring‘s later body composition and metabolic phenotype. Induced changes in 

phenotype can be prevented by nutritional interventions during pregnancy (Lillycrop et 

al. 2008). Moreover, hypomethylation of several genes such as the peroxisome 

proliferator-activator receptor alpha (PPAR-alpha), glucocorticoids receptors (GR), and 

histone acetylation of GR increases their expression leading to elevated risks of 

hypertension and insulin resistance later in life. These epigenetic changes were shown to 

be inheritable (Langley-Evans, S.C. 2009). Over-exposure to glucocorticoids induced by 

maternal diet can down regulate placental 11β- hydroxysteroid dehydrogenase 2 

(11βHSD2), increasing the movement of maternal glucocortecoids to the fetus, and thus 

affecting its organ development (Langley-Evans & Mc Mullen, 2010). These 

programmed effects may be aggravated by postnatal dietary insufficiency and/or 

overconsumption, illnesses, and lifestyle risk factors (Shapira, 2008).  

 

C. Benefits of breast milk for the child: 

Many studies have indicated that the intake of colostrum is associated with a 

decreased risk of infant morbidity (Duijts et al. 2009). Generally, breastfeeding was 

shown to protect against infectious diseases, gastrointestinal illnesses, and low respiratory 
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tract diseases (Bachrach et al. 2003; Oddy et al. 2003). These advantages were related to 

the antibacterial and immunological characteristics of breastmilk, and also to the low risk 

of exposure to pathogens coming from formula feeding practices (Hanson, 2000; Jones et 

al. 2003; Isaacs, 2005).  

Moreover, breast milk contains tumor necrosis factor (TNFα), interleukin 1 and 

6, transforming growth factor β1 and β2 (TGF-β1 and TGF-β2), chemokine growth-

related oncogene proteinα, monocyte chemoattractant protein-1, IL-8, IL-1 receptor 

antagonist, soluble forms of the receptors for TNF-α, the antiinflammatory cytokine IL-

10, and RANTES (regulated upon activation, normal T cell expressed, and secreted) 

(Wallace et al. 1997; Buescher & Koeppen, 1997). While Lysozyme present in human 

milk suppresses chemotaxis and respiratory burst activity in human polymorphonuclear 

leukocytes (Kramer & Michael, 1981), an ascorbate-like material, uric acid, α-tocopherol, 

and β-carotene in human milk ensures that phagocyte-produced oxidant molecules cannot 

persist, and this contributes to the anti-inflammatory effects of milk. Therefore human 

milk maintains anti-inflammatory effects and still has significant protective action against 

infections. Additionally, human breastmilk is a good source of polyunsaturated fatty 

acids, especially of α-linolenic acid, arachidonic acid, eicosapentaenoic acid, and 

docosahexaenoic acid (Das, 2006). 

Breastfeeding has also been associated with an improvement of cognitive 

development and hence a higher IQ (Jain et al. 2002; Gomez-Sanchiz et al. 2004; Rey, 

2003). Moreover many studies suggest an association between breastfeeding and 

morbidities such as childhood asthma, atopic diseases, eczema and leukemia (Chan-

Yeung et al. 2000; Shu et al. 1995). It reduces these diseases even for children at high 
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risk (Kemp & Kakakios, 2004; Prescott & Tang, 2005). Breastmilk was shown to be 

associated with a decreased risk of sudden infant death (SID) (McVea et al. 2000; 

Vennemann et al. 2009). Furthermore, breastfeeding reduces the risk of developing 

chronic diseases in adulthood, such as hypertension, obesity, dyslipidemia and type 2 

diabetes (Arenz et al. 2004; Harder et al. 2006; Owen et al. 2005; Horta et al. 2007). 

 

D. Programing effect during infancy and early childhood 

―Programming‖, defined as stimulus or insult during a critical or sensitive period 

of development, can have long-term or lifetime effects on an organism. In particular, 

nutrition has acute and long-term effects on human health. Several experimental studies 

showed a relationship between early nutrition and cardiovascular disease risk, bone 

health, and cognitive function in adulthood (Lucas, 2005). For example, breastfed 

children were significantly at lower risk of necrotizing enterocolitis (NEC) compared to 

formula fed infants (Lucas et al. 1990). The first researcher to prove this lifetime 

nutritional programing effect was McCance, but all his observations and conclusions 

were based on studies done on animals (McCance, 1962). Later, several studies on 

humans conducted to investigate nutrition in early life and its effect on blood lipids, 

blood pressure, body fatness, atherosclerosis, behavior, learning, and longevity in 

adulthood. (Ozanne & Hales, 2004). Human intervention trials documented this long term 

programming effect on bone health, brain development, and cardiovascular disease risk 

(Singhal et al. 2004). Observational studies showed that breastfed infants had a lower risk 

of cardiovascular disease, hypercholesterolemia, obesity, type 2 diabetes and high blood 
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pressure compared to formula fed infants (Fall et al. 1992; Pettitt et al. 1997). Several 

trials showed clear dose-response relationship between breastmilk and risk factors of 

metabolic syndrome in adolescence: the more the breastmilk intake in the neonatal 

period, the lower the metabolic risk factor in adolescence (Singhal et al. 2001; Singhal et 

al. 2002).  A meta-analysis of 20 controlled studies done by James Anderson indicated 

that after adjustment for appropriate key cofactors, breastfeeding was associated with 

significantly higher scores for cognitive development (3.2 points higher) than was 

formula feeding (Anderson & Johnstone, 1999).  Furthermore, a study done by Elizabeth 

Issaac (2010) showed a dose-response relationship between early breast milk intake and 

later IQ and whole brain volume at adolescence. This supported the hypothesis that one 

or more constituents of mothers‘ breast milk promote brain development (Isaacs et al. 

2010). Therefore, many studies have shown relationships between white matter and 

measures of cognition in children (Mabbot et al. 2006). These relationships supported the 

hypothesis that the beneficial effects of breastfeeding on IQ may be mediated by 

ameliorating the development of white matter. In fact breastmilk contains a higher 

amount of cholesterol compared to infant formulas (Isaacs et al. 2004); in effect, full-

term breastfed infants have higher total serum cholesterol at 6 months of age (Harit et al. 

2008). Saher et al. (2005) reported recently that cholesterol is a basic component of 

myelin membranes in mice, and that cholesterol availability in oligodendrocytes is a 

limiting factor in brain development. The high increase in synapse number after birth 

might require large amounts of cholesterol, obtained by neurons from astrocytes 

(Pfreiger, 2002). Serum cholesterol had been related to intellectual performance in adults 

(Muldoon et al. 2004). As a consequence, dietary cholesterol intake could help explain 
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the impact of breast milk on white matter development and cognition through boosting 

glial production and myelination (Isaacs et al. 2010). 

Moreover, some studies suggested that breastfeeding is associated with a lower 

risk of diabetes in later life (Pettitt et al. 1997). Breastfeeding was also associated with 

lower risk of obesity later in life (Ravelli et al. 2008), while other studies have reported 

non-significant associations (Fall et al. 1995) and no effect (Martin et al. 2005). 

Breastfed infants may have lower energy intake than formula fed infants (Pettitt et al. 

1997). In addition, differences between breast milk and formula compositions, 

particularly in amino acids and protein or hormonal content, were shown to result in 

lower levels of fat deposition in breastfed infants (Lucas et al. 1980). Consequently, 

breastfeeding could possibly have a protective effect from the risk of diabetes and obesity 

(Gilman et al. 2001), which itself would be a strong risk factor for type 2 diabetes. 

Nevertheless, this effect on obesity remains uncertain (Owen et al. 2005). 

Additionally, breastfed infants have higher percentage of DHA and other PUFAs 

in muscle phospholipids compared to formula fed infants. Higher PUFA concentrations 

in the skeletal muscle membrane lead to lower fasting plasma glucose concentrations, 

whereas low concentrations of DHA and other PUFAs can result in insulin resistance 

(Baur et al. 1998). PUFAs of breastmilk are also essential for brain growth and 

development (Darios & Davletov, 2006), and which in turn will lead not only to the 

growth and development of the brain but also to adequate numbers of insulin receptors in 

the brain to maintain normal glucose metabolism (Das, 2002).  
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Likewise, the first growth hormone to be detected in human milk was insulin, 

which promotes intestinal maturation (Shulman, 1990). Moreover, epidermal growth 

factor (EGF) has been found in human milk and has been shown to promote the 

development of the neonatal gastrointestinal tract (Carpenter, 1980). Many hormones 

such as leptin, ghrelin, and adiponectine were proven to be present in human milk (Aydin 

et al. 2006; Martin et al. 2006). All these hormones are involved in food intake control 

and body weight regulation, and their presence in breast milk could represent a possible 

link between early nutrition and energy balance regulation in adulthood. Therefore, 

breastfed children have the tendency to have a lower incidence of allergy and infectious 

disease, and to be leaner than formula-fed children (Klok et al. 2007). 

Exposure to breast milk might have long-term effects on blood cholesterol later 

in life since lower blood cholesterol concentrations were observed in adults who were 

exclusively breastfed during infancy (Lucas, 1991). This is a major example of nutritional 

programming (Singhal et al. 2004). Therefore, the early exposure to high cholesterol 

from breast milk, could lead to a reduction in the endogenous synthesis of cholesterol, 

most probably by down-regulation of hepatic hydroxymethyl glutaryl coenzyme A 

reductase (Wong et al. 1993). 

Recent studies have shown that a combination of exclusive breastfeeding for 6 

months and optimal complementary feeding practices could lead to a 20% decrease in 

children‘s mortality in developing countries (UNICEF, 2007). At 6 months, milk alone is 

not sufficient for infants‘ growth requirements and could lead to under nutrition 

(PAHO/WHO, 2003). However the optimal time for introduction of complementary 

feeding is still a debate. The European Society of Pediatric Allergy and Clinical 
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Immunology (ESPACI) and the European Society of Pediatric Gastroenterology 

(ESPGHAN) recommend that the introduction of complementary feeding should begin at 

4 months; the WHO, AAP and UNICEF recommend the initiation of complementary 

feeding at 6 months of age (PAHO/WHO, 2003; AAP, 2005). Adequate practices and 

introduction of complementary food may have lifelong programing effects that alter 

health, morbidity, and lifestyle in adulthood (Koletzko et al. 2005; Singhal et al. 2004). 

 The early introduction of complementary foods may lead to an increased 

prevalence of obesity and cardiovascular diseases in adulthood (Wilson et al. 1998). For 

instance, the rate of obesity at the age of 3 years was reported to increase by 6 fold in 

infants who were fed complementary foods before the age of 4 months (Huh et al. 2009). 

Furthermore, Kramer et al. showed that there are no benefits for introducing solid foods 

before the age of 6 months (Kramer et al. 2009). Likewise, no benefits were shown with 

introducing complementary food between 4 and 6 months (WHO, 2002). Consequently, 

several studies demonstrated the health effects of delaying the introduction of 

complementary foods until 6 months because of lower risk of gastro intestinal diseases 

such as diarrhea, and for better growth and development (Lanigan et al. 2001; Cohen et 

al. 1994).  

The quality as well as the quantity of nutrients in early life is important. High 

carbohydrate infant formula and foods were shown to increase the risk of obesity and 

chronic diseases in adulthood. Hyper-insulinemia in adulthood may be associated with 

the consumption of high carbohydrate high sugar foods early in life, since they contribute 

to an immediate hyper-insulinemic response. This could lead to an elevated secretion of 

insulin, an increased mRNA levels of genes encoding for proinsulin and transcription 
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factors, and a reduction in mean islet size and increased number of small islet cells 

(Srinivasan, & Patel, 2008). These high carbohydrate formulas and foods could also lead 

to an increase in the activity of the parasympathetic nervous system and a decrease in the 

activity of the sympathetic nervous system which results in hyperinsulinemia (Srinivasan, 

& Patel, 2008), all of which will increase the risk of obesity in adulthood. As a 

consequence, the elevated risk of obesity and cardiovascular diseases and metabolic 

syndrome in adulthood may be associated with the early introduction of high 

carbohydrate formulas and high carbohydrate complementary foods (Srinivasan & Patel, 

2008). 

 

E. Economic benefits of breastfeeding: 

Breastfeeding contributes to significant economic benefits to the society in 

general and to the family in particular. Instead of buying infant formulas, the family 

money would be saved (Wilmoth & Elder, 1995). 

Formula-fed infants are more prone to contract diseases and get sick in 

adulthood; therefore, they can induce additional costs to the health system (Leon-Cava et 

al. 2002; Cattaneo et al. 2005). The US Department of Agriculture showed that the 

United States could save at least $3.6 billion annually in direct and indirect medical costs 

if 75% of mothers started breastfeeding, and if 50% of them breastfed the infant for 6 

months (Kent, 2006).  Another study found that if guidelines for breastfeeding 

exclusively until 6 months were followed by 90% of U.S families, the USA would save 

up to $13 billion each year from direct and indirect health, medical, and premature death 
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costs (Bartick & Reinhold, 2010). On the other hand, and since breastfeeding was found 

to be associated with lower risks of chronic diseases in adulthood (WHO, 2005), national 

income losses from strokes, diabetes, and cardiovascular diseases were estimated to $18 

billion in China, $11 billions in Russia, $9 billions in India and $3 billion in Brazil. 

 

F. Infant feeding recommendations 

Sixty six per cent (66.6%) of morbidity and mortality of children under 5 years 

of age is due to improper feeding practices and methods during the first year after birth, 

involving timing, exclusivity and duration of breastfeeding, as well as complementary 

feeding introduction (Global Strategy for infant and Young Child Feeding). Compared to 

infants exclusively breastfed until 6 months of age, infants who were either partially or 

mostly breastfed were shown to be at higher risk of morbidity and mortality, especially 

from pneumonia and diarrhea (Black et al. 2008). Furthermore, these consequences were 

significantly higher among infants 6-23 months of age who were not breastfed (Black et 

al. 2008). Consequently, the most efficient approach to preventing all causes of mortality 

of children under 5 years of age was proven to be exclusive breastfeeding (13%) along 

with adequate complementary feeding introduction and practices (6%) (Lutter, 2003). In 

1991, the World Health Organization developed various recommendations and indicators 

regarding breastfeeding and bottle feeding practices, including: exclusive breastfeeding 

until 4 or 6 months of child‘s age, timely introduction of complementary feeding at 5-6 

months, continuation of breastfeeding till 1 and 2 years of child‘s age, and bottle feeding 

indicators (World Health Organization, 1991). However, many researchers found that 
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infants exclusively breastfed until 6 months of age were at significantly lower risk of 

developing child‘s morbidities especially from gastro-intestinal tract infection, 

pneumonia, and all-cause mortality compared to infants to whom complementary food 

was introduced before the age of 6 months, even though they didn‘t have any deficits 

(World Health Organization 28 - 30 March 2001).   

In 2002, the WHO decided to proceed to new indicators especially that the 1991 

indicators didn‘t mention the quantity and quality of complementary food (World Health 

Organization, Unicef 2007). Therefore in 2005, the WHO published a manual for 

assessing the feeding practices of infants and young children including 8 core* and 7 

optional** validated and reliable indicators which can be obtained from household level 

interviews (Dewey, 2003; Lutter, 2003). 

*The 8 core indicators include early initiation of breastfeeding; exclusive breastfeeding 

for 6 months; continued breastfeeding at 1 year; introduction of solid, semi-solid or soft 

foods; minimum dietary diversity; minimum meal frequency; minimum acceptable diet 

and consumption of iron-rich or iron-fortified foods.  

**The optional indicators include children ever breastfed; continued breastfeeding at 2 

years; age-appropriate breastfeeding; predominant breastfeeding under 6 months; 

duration of breastfeeding; bottle feeding and milk feeding frequency for non-breastfed 

children.  

1. Breastfeeding Indicators 

Exclusive and early initiation of breastfeeding effects on child‘s morbidity and 

all cause-mortality were tackled in many studies and reviews (Lopez-Alacron et al. 1997; 
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Zaman et al. 1997; Ahmed et al. 1999). They were shown to be a critical approach that 

significantly decreases these risks, especially that up to 50% of infant deaths takes place 

during the first week of child‘s age (Baker et al. 2006). In 1998, the UNICEF declared 

that the breast milk of a well-nourished mother could offer all the nutrients that a full 

term normal baby needs until 6 months of age (WHO/UNICEF, 1998).  The first 

indicator about early initiation of breastfeeding mentions that the baby should be 

breastfed within the first hour after his/her birth; the second indicator about exclusive 

breastfeeding necessitates that until 6 months of the infant‘s age, he/she should get only 

breast milk as a main source of nutrients, and he/she could receive drops of vitamins or 

minerals syrups if needed. However, these indicators are not the only conditions that 

ensure an optimal health for the infants and young children; it was shown that the longer 

the duration of breastfeeding, the healthier the baby is, especially regarding reduction in 

the risk of obesity, type 1 and 2 diabetes, hypercholesterolemia, asthma in adulthood, and 

increase in infant cognition (Owen et al. 2005; Daniels & Adairs, 2005; American 

Academy of Pediatrics 2005). Breastmilk remains the most important source of many 

nutrients such as Vitamin A, Riboflavin, essential fatty acids, Calcium and Water 

(Dewey, 2003). Therefore, the WHO advises the mother to breastfeed her child until 

he/she is 2 years old by adopting the 2 indicators: continued breastfeeding at 1 year and at 

2 years (American Academy of Pediatrics 2005). 

3. Complementary feeding indicators 

After 6 months of exclusive breastfeeding, the infant‘s nutritional requirements 

increase and breastmilk alone will not be sufficient as the sole source of nutrients. 

Therefore, at 6 months after birth, the introduction of complementary foods such as solid, 
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semi-solid and soft foods is mandatory. Moreover, and based on this, three indicators 

were developed which together would ensure an optimal growth and health for babies 

between 0 to 24 months (WHO, 2014):  

The minimum dietary diversity: it refers to children between 6-23.9 months of 

age who receive foods from 4 or more food groups from a total of 7. The food groups 

include: 1. Grains, roots and tubers; 2. Legumes and nuts; 3. Dairy products (milk, 

yogurt, cheese); 4. Flesh foods (meat, fish, poultry and liver/organ meats); 5. Eggs; 6. 

Vitamin A rich fruits and vegetables; 7. Other fruits and vegetables. 

Minimum meal frequency (%): it refers to breastfed and non-breastfed children 

6-23.9 months of age who receive solid, semi-solid, or soft foods or milk feeds the 

minimum number of times or more, which is: 2 times for breastfed infants between 6 and 

8 months; 3 times for breastfed children between 9 and 23 months; and 4 times for non-

breastfed children between 6 and 23 months. 

The minimum acceptable diet: it is a combination of both the minimum meal 

frequency and the minimum dietary diversity. This indicator will guarantee that the child 

will get the first 2 indicators. 

 

G. Factors that influence Breastfeeding 

Starting with the mother‘s age, multiple studies have shown that older women 

initiate breastfeeding, breastfeed for longer periods of time, and exclusively breastfeed in 

comparison to younger ones (Novotny et al. 2000; Gudnadottir et al. 2006; Al Shehri et 



21 
 

al.1995; Arora et al. 2000; Bulk-Bunschoten et al. 2001). Moreover, mother‘s education 

has a major impact on breastfeeding practices. In developed countries, educated women 

came back to breastfeeding, while in developing countries where the incidence of 

educated mothers is lower, bottle-feeding remains higher (Rogers et al. 1997; Lande et al. 

2003). Other studies also indicate that mothers who work are more likely to have a 

shorter breastfeeding duration and earlier weaning initiation (Novotny et al. 2000; 

Pechlivani et al. 2005), especially when the mother returns to work in less than 3 months 

after childbirth (Guendelman et al. 2009). It was proposed that a paid maternity leave for 

a longer period could enhance the duration of breastfeeding (Calnen, 2007). Moreover, 

hospital practices during the hospital stay could affect the success of breastfeeding and 

the duration and exclusivity of breastfeeding (Abrahams & Labbok, 2009). Likewise, if 

the infant stays all the time with his/her mother after his birth, it would encourage 

breastfeeding initiation and would increase its duration (Dennis, 2002). Breastfeeding 

problems, caesarian section, and nipples problems could affect the initiation, exclusivity 

and duration of breastfeeding (Cernades et al. 2003; wambach et al. 2005; McLeod et al. 

2002). Furthermore, women found that health professionals‘ advice regarding 

breastfeeding practices is very useful for them to initiate, exclusively breastfeed, and 

increase the duration (Sheehan et al. 2009; Mclnnes & Chambers, 2008). Otherwise, the 

lack of information can lead to a discontinuation of breastfeeding and early weaning 

(Lewallen et al. 2006; Taveras et al. 2004). Other than health professionals‘ support, 

there is also the social support which comes from spouse, friends and family members; 

this was found to be very effective as it influenced the success of initiation of 

breastfeeding and prolonged its duration (Britton, 2007; Baranowski et al. 1983).  
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H. History of infant feeding practices 

1. Developed countries 

Until the 19
th

 century, approximately all children were breastfed. Therefore, in a 

situation in which a mother can‘t breastfeed, the solution was to find a wet nurse. So 

breastfeeding was the main practice and any problem regarding human milk availability 

was resolved by looking for another breastfeeding woman not for another kind of milk 

(Sokol et al. 2007).  

With the industrial revolution, women started to work and were obliged to be 

absent for a longer period of time. That‘s why breastfeeding was no longer suitable for 

their new lifestyle (Berg & Brems, 1989). At the beginning of the 20
th

 century, infant 

formula started to be promoted as a more practical product for the mother and more 

beneficial for the infant (Greer & Apple, 1991). As a result, the number of mothers from 

developed countries who breastfed decreased significantly for several reasons: huge 

promotion of bottle feeding for infants; inadequate health professionals‘ knowledge about 

techniques and benefits of breastfeeding; lack of social and family support; lack of baby 

friendly hospitals and inadequate hospital practices; increase in number of working 

mothers (Wright, 2001; Labbok, 2007). 

2. Developing countries 

In the late nineteenth century, infant formula manufacturers raised their attention 

to developing countries where birth rates are high (Sokol et al. 2007). Because most 

mothers were of low educational status and of low socio-economical background, there 

were high risks of contaminations and use of diluted formula, and ultimately a significant 
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increase in morbidity and mortality rate especially because of malnutrition, pneumonia 

and gastrointestinal disease (Clavano, 1982; Hunter, 1996). Eventually, the use of infant 

formula in developing countries significantly increased the risk of infant deaths (Leon-

Cava et al. 2002; Parashar et al. 2003). Many studies concluded that the perfect food for 

infants is breastmilk, indicating that it‘s a complete meal that contains all the essential 

nutrients the baby‘s body needs as well as antibodies the baby‘s immune system requires 

(Jelliffe, 1977). In 1998, UNICEF realized that a child who is formula-fed is more likely 

to die of diarrhea and pneumonia than a breastfed child especially if they are both 

exposed to an unhygienic environment. 

 

I. Infant and young child feeding practices in the world: 

In South Africa, there is a high proportion of early initiation of breastfeeding 

(88%); however, almost half the rate was found in Kenya (40%). Exclusive breastfeeding 

was found to be very low in both countries with the early introduction of complementary 

foods (Sibeko et al. 2005, Kimani- Murage et al. 2011). Exclusive breastfeeding in many 

African countries was low: 30% in Mozambique; 38% in Mali; 19% in Congo; and 2 % 

in Chad (WHO, Unicef 2010). Moreover, early initiation of breastfeeding didn‘t exceed 

50%, with 44% in Mali, 34% in Congo, and 32% in Chad (WHO, Unicef 2010). 

Complementary feeding indicators were also inadequate in many African countries such 

as Madagascar, Ghana, Ethiopia, and Mali (WHO, Unicef 2010). 

Many studies were also conducted in Europe and America. The rate of infants 

who were breastfed varied a lot between OECD countries (Organization for Economic 
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Co-operation and Development), going from less than 70% in France up to 100% in 

Norway and Denmark (www.oecd.org/els/social/family/database). Furthermore, a 

significant variability concerning the time of introduction of complementary foods was 

shown in different countries. Some were markedly before 6 months or delayed a lot after 

6 months (Agostoni et al. 2007). In the USA, the FIT study indicated a high rate of 0 to 2 

year old children being breastfed and not introduced to complementary foods before 6 

months of age (Fox et al.2004). Friel et al. (2010) studied the introduction of 

complementary food intake during the 1st year of age in children in Canada. Infants were 

getting adequate Macro and Micronutrient intake excluding Iron and Vitamin D. 

However exclusivity of breastfeeding before 6 months wasn‘t adequately achieved as the 

initiation of complementary feeding was earlier than the recommendation (Friel et al. 

2010). Ninety one per cent (91%) of Mexican children were breastfed, while 43% are 

breastfed until 1 year of age. Infants between 6 and 8 months who received semi solid or 

solid foods were 91%, hence 77% between 6 and 23 months old children could meet the 

minimum dietary diversity (Flores-Huerta et al. 2012).  Latin-american countries showed 

low rates of exclusive breastfeeding until 6 months, with 47% in Colombia, 30% in 

Honduras, and 8% in the Dominican Republic (World Health Organization, Unicef 

2010); complementary feeding indicators were more favourable than those in Asian and 

African countries (World Health Organization, Unicef 2010). 

Several studies were also conducted in Asia to investigate infant feeding 

practices. Unacceptable levels were shown in Bangladesh especially that only 42.5% of 

children below 6 months of age were exclusively breastfed (Mihrshahi et al. 2010); 

however, only 39.6% of children were receiving the minimum acceptable diet (Kabir et 

http://www.oecd.org/els/social/family/database
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al. 2012).  Initiation of breastfeeding in Pakistan in 2006-2007 during the first hour of 

birth was shown to be 27.2%, with 37.1% exclusive breastfeeding. However, introduction 

of solid foods was acceptable (Hanif et al. 2011).  The time of introduction of semi-solid, 

soft and solid foods was 87.3% in Indonesia; the minimum meal frequency was 

significantly decreasing with age while more than half of the children were having 

adequate minimum dietary diversity, and as a consequence the minimum acceptable diet 

was met by a low rate of infants (44.9%) (Ng et al. 2011). In Nepal, 70% of children 

between 6 and 8 months were having soft, semi-solid and solid foods; the minimum 

dietary diversity was met by 33.3% of children between 6 and 23 months, 82% for the 

one who achieved the minimum meal frequency and 32% only received the minimum 

acceptable diet (Joshi et al. 2012).  

The MENA region is having a wide nutrition and demographic transition in 

addition to an increased risk of diseases (Antinmo et al. 2009). The most important health 

problem that basically leads to infant and young child mortality is malnutrition (15%)  

(WHO, 2009). However, the prevalence of overweight, obesity, and chronic diseases is 

increasing at a serious rate (Antinmo et al. 2009). Since the most sensitive groups are 

infants and young children, the importance of infants and young children feeding 

practices and nutritional status is highlighted. Therefore, there were several studies that 

explored infant and young child feeding practices. Five hundred and ninety three (593) 

infants were studied in United Arab Emirates from which 80.6% received early initiated 

breastfeeding, while only 1.9% had exclusive breastfeeding for 6 months. Flu water was 

given to 15.3% of the infants while herbs like yansoun for 10.1% of the infants. Eighty 

three point five percent (83.5%) were given solids before the age of 6 months (Radwan, 
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2013).  In the year 2000, 85% of Omani infants received early initiated breastfeeding; 

however, 33% in 2005 were exclusively breastfed till the age of 3 months. Furthermore, 

solid foods were introduced to 50.86% of 5-month-old children, and 89.4% for 7 month 

old children (Alasfoor et al. 2005). Ninety five point one percent (95.1%) of Bahraini 

kids were breastfed; however, only 10% were exclusively breastfed (Al-Sairafi et al. 

2002). The 2007 UNICEF report declared that during the period between 2000 and 2006 

in MENA region, 28% of infants up to 6 months were exclusively breastfed. In Iran, 57% 

were exclusively breastfed until 4 months and 28% until 6 months of age (Olang et al. 

2009).  Eighteen point three percent (18.3%) of Lebanese mothers started breastfeeding 

within half an hour after childbirth, while 55.9% started within few hours. Exclusive 

breastfeeding rate was: 52.4% up to one month, 23.4% up to 4 months, and 10.1% up to 6 

months of age. Solid foods were introduced before 4 months to 21.9% of infants (Batal et 

al. 2005). Early introduction of complementary foods was shown to be at its highest 

proportions in KSA (81.5%), Iraq (78.6%), UAE (70%) and Lebanon (52.9%), whereas 

Bahrain and Oman introduced complementary foods to infants at an adequate age 

(Nasreddine et al. 2012). 

In Lebanon, a country where the prevalence of obesity was found to be double 

what it used to be in the past decade (Nasreddine et al. 2012), and where NCDs represent 

the main cause of mortality (Mehio Sibai et al. 2010), data on infant and young children 

feeding practices is lacking. Given that early nutrition, feeding practices, and their 

association with the risk of overweight/obesity and NCD development constitute a crucial 

area of research, this study comes as a holistic approach addressing key determinants of 

young child‘s nutritional status, and laying the ground for intervention strategies to 
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prevent future-development of chronic non-communicable diseases. The study would 

specifically aim at investigating infant and young child overweight and obesity, infant 

and young child stunting, wasting and underweight (as rapid catch up growth may 

increase the risk of later obesity), and their association with socio-demographic, dietary 

and lifestyle characteristics.  
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CHAPTER III 

MATERIALS AND METHODS 

A. Study Design 

This is a cross-sectional study based on data collected as part of the national 

project entitled ―Early Life and Health in Lebanon‖ (ELNAHL) that was conducted on a 

representative sample of 0-5 years old children and their mothers. More precisely, this 

study focuses on the 0-2 year old population (n=478) and their mothers.  

A culture specific multi-component questionnaire was used for the collection of 

socio-demographic, economic, lifestyle, dietary data (nutrient intake, child dietary 

practices and feeding patterns), infant feeding practices (breastfeeding and 

complementary feeding), the eating environment, and anthropometric characteristics. The 

questionnaire was pilot-tested and edited. This multi-component questionnaire was 

administered to participating mothers by trained nutrition survey teams through face-to-

face interviews. Study participants were informed of the purpose of the study and were 

assured confidentiality. Consent forms were filled by all mothers participating in the 

study.  

 

B. Study Population  

In the ELNAHL project, a nationally representative sample of under-five 

children of both sexes was drawn from randomly selected households based on a 

stratified cluster sampling. The strata were the Lebanese governorates where the clusters 

were selected further at the level of districts and urban/rural areas. Housing units 
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constituted the primary sampling units in the different districts of Lebanon.  Based on a 

prevalence of 10.1% of exclusive breastfeeding until 6 months of age (as published by de 

Batal et al. 2006), a sample of 543 under-two children was needed to assess the 

prevalence of exclusive breastfeeding with a 2.5% error and a 95% confidence interval. 

The geographical sample distribution is shown in Table 1.  

Table 1: Geographical distribution of the study sample in ELNAHL project, 

assuming a sample size of 1030 subjects 

 

Geographical Area 

 

 

Population 

Distribution 

(%)* 

 

Number of 

subjects for the 

national survey 

Beirut 7.7 79 

Beirut Suburbs 20.6 212 

Mount Lebanon (Excl. Beirut Suburbs) 8.2 85 

Akar, El-Menieh, El-Dinyeh 19.9 205 

North Lebanon (Excl. Akar, El-menieh, El-

Dinyeh)  10.2 105 

Baalbak and El-Hermel 6.5 67 

Beqaa (Excl.Baalbak and El-Hermel) 5.8 60 

South Lebanon 14 144 

Nabatyeh 7.1 73 

Total 100 1031 
 * CAS and UNICEF: State of the Women and Children in Lebanon, 2009 

 

Participants were recruited from the household unit from the six governorates of 

Lebanon according to the following criteria. 

Mothers:  

- Inclusion Criteria: Lebanese mothers within the age range of 19 and 40 years old, 

absence of hypertension and diabetes, not taking medications that may interfere 
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with eating and breastfeeding patterns or affect body weight, and having a healthy 

child between 0-5 years old, of gestational age at birth ≥ 37 weeks. 

  

- Exclusion Criteria: history of chronic illness and use of medications that may 

interfere with eating and breastfeeding patterns or body composition. 

Children:  

- Inclusion Criteria: generally absence of chronic illness, inborn errors of 

metabolism, physical malformations that may interfere with feeding patterns and 

body composition within the age range of birth up to 5 years old, born at term (of 

gestational age at birth ≥ 37 weeks). 

- Exclusion Criteria: history of chronic illness, presence of inborn errors of 

metabolism or physical malformations, or use of medications that may interfere 

with feeding patterns and body composition. 

 

C. Ethics 

This study was approved by the Institutional Review Board of the American 

University of Beirut. The questionnaire, the written consent form and the oral recruitment 

script were approved by the IRB.  Every household that was chosen was informed about 

the study as written in the oral script. The mother was asked to read the consent form and 

sign it prior to starting the interview. For those who were illiterate, they were informed 

about the study orally by the interviewer in the presence of a witness and both the witness 
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and the mother were asked to sign on the consent form.  Every household received a gift 

for the baby and a nutrition education manual. 

 

D. Survey Instrument and Study Procedure  

The questionnaire development was based on a thorough review of the literature 

and includes indicators proposed by the World Health Organization (WHO), Cooke et al. 

(2004),  Wardle et al. (2001), Lakkaula et al. (2008), Skinner et al. (2002), Rockett and 

Wolf (1995) and Wilson, Magarey and Mastersson (2008). The different components of 

the questionnaire include: 

- Household demographic including socio-demographic background, current and 

future family planning, general information about the child, access to infant 

nutrition services.  

- Breastfeeding practices  

- Complementary feeding practices including liquids other than breast milk, solid, 

semi-solid and soft foods.  

- 24-hour recalls of the child  

- Child feeding practices including eating environment, feeding practices.  

- Lifestyle of the mother including smoking history, alcohol consumption and 

physical activity.  

- Maternal knowledge related to breastfeeding.  

- Anthropometric measurements of the child and the mother.  

- 24-hour recall of the mother.  
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E. Anthropometric Measurements  

Anthropometric measurements were obtained from subjects and interpreted as 

follows. 

1. Mothers  

Height: Height was measured to the nearest 0.5 cm with the person bare footed, using a 

wall-mounted stadiometer. Measurements were taken twice and repeated a third time if 

the first two measurements differed by more than 0.5 cm.   

Weight: Weight was measured, after voiding, to the nearest 0.1 kg with the person in light 

clothes and bare footed, using a standard clinical balance (Seca balance) (Seca model 

11770 Germany). Measurements were taken twice and repeated a third time if the first 

two measurements differed by more 0.3 kg.  

BMI was calculated as weight (kg)/height (m
2
) and interpreted according to the 

†
WHO 

criteria as follows:  

- Moderate and severe underweight: BMI < 17.0 kg/m
2
 

- Underweight: BMI < 18.5 kg/m
2
 

- Normal weight: BMI= 18.5–24.9  kg/m
2
 

- Overweight: BMI=  25.0- 29.9 kg/m
2
 

- Obesity: BMI ≥ 30.0 kg/m
2
 

2. Children 

Mid-upper arm circumference (MUAC): was measured using a calibrated plastic strip at 

the mid-point between the elbow and the shoulder (acromion and olecranon) of the left 

arm with the arm being relaxed and hanging down the side of the body). The MUAC was 
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recorded to the nearest 0.1 cm. Measurements were taken twice and the average of the 2 

values was used. Based on MUAC, values < 110 mm are indicative of severe under-

nutrition, values between 110 and 120 mm indicate moderate malnutrition, values 

between 120 and 125 mm indicate a serious risk of under-nutrition, values between 125 

and 135 mm indicate a moderate risk of under-nutrition while values ≥135 mm indicate a 

satisfactory nutritional status (FAO, Food Security Information For Action, 

http://www.foodsec.org).  

Head Circumference (infants and young children < 2 years old): was measured using a 

flexible, non-stretchable measuring tape. The infant/young child was placed in a sitting 

position in the lap of the caregiver. The lower edge of the measuring tape was placed just 

above the child's eyebrows, above the ears and around the occipital prominence at the 

back of the head, to allow the measurement of the maximal head circumference. 

Measurements were taken twice or until two measurements agree to 0.1 cm (1/8 in). For 

head circumference, values that are <3
rd

 percentile for age or > 97
th

 percentile for age are 

both indicative of health or developmental risk (WHO, 2007).  

Length (for infants and young children < 2 years old): was measured by placing the 

measuring board horizontally on a flat, level surface. The young child's shoes and any 

head covering was removed and the child was placed so he/she is lying down with the 

head positioned until it touches the head board,  the knees held together while being 

pressed down, and the soles of the feet being flat on the foot piece, toes pointing up at 

right angles. Length was measured to the nearest 0.1 cm. 

Weight (for infants and young children <2 years old): was measured using an electronic 

pan-type pediatric scale that is accurate to within 10 g (0.1 kg). All clothing including the 
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diaper were removed and the infant/young child was placed in the center of the weighing 

surface. The measurement was read to the nearest 10 g (0.1 kg). The measurements was 

repeated two times and the average value was used. Measurements were interpreted 

based on the WHO Global Database on Child Growth and Malnutrition (WHO, 2007): 

- Severe under-nutrition (classified by severe wasting, stunting and underweight): 

defined as Z-score cut-off point of < -3  

- Moderate and severe under-nutrition (classified by low weight-for-age 

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

defined as Z-score cut-off point of < -2  

- At risk of overweight (classified as weight-for- height): defined as: Z-score cut-off 

point of > +1  

- Overweight (classified as weight-for- height): defined as: Z-score cut-off point of 

> +2  

- Obese (classified as weight-for- height): defined as: Z-score cut-off point of > +3  

 

BMI was calculated as weight (kg)/height (m
2
) and interpreted as follows:  

- Severe underweight: is defined as sex and age-specific -3 BMI z-scores 

- Underweight: is defined as sex and age-specific -2 BMI z-scores 

- Overweight: defined as sex and age-specific +1 BMI z-score 

- Obesity: defined as sex and age-specific +2 BMI z-scores 

 

Other variables of interest that were collected/interpreted include:  
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- Infant and Young Child Feeding Indicators (WHO, 2010; WHO, 2002; APA, 

2005): initiation of breastfeeding, exclusive breastfeeding for 6 months, continued 

breastfeeding at 1 year, duration of breastfeeding, introduction of solid, semi-solid 

or soft foods, minimum dietary diversity, minimum meal frequency, minimum 

acceptable diet and continued breastfeeding after 2 years,  

 

- Others: Eating habits and dietary adequacy (consumption of breakfast and snacks, 

breakfast quality, snack quality). 

 

F. Statistical Analysis 

Statistical analysis was performed using the Statistical Analysis Package for 

Social Sciences (SPSS, version 18.0) and with the level of significance set at p<0.05. 

Frequencies and descriptive statistics were performed for the general variables and also to 

determine prevalence of overweight and obesity; stunting wasting and underweight; 

breastfeeding; anthropometric variables as well as maternal lifestyle patterns. Chi-

squared test was used to compare the categorical variables in the study as well as 

conducting t-tests to compare the continuous variables as the mean differences. 

Regression analyses were used to assess the association between breastfeeding, exclusive 

breastfeeding and obesity in infants and young children under 2 years old. In addition, 

logistic regression was used to examine the association between breastfeeding and socio 



36 
 

demographic characteristics with analyses represented as odds ratios and 95 % 

confidence intervals. 
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CHAPTER IV 

RESULTS 

A. Descriptive Characteristics of the Study Population 

Socio-demographic, parental and household characteristics of the 478 subjects 

included in the study are shown in Table 2. Mean age of the mothers was 29.96 ± 6.29 

years. For the majority of participants, the mother was married (99.8%), unemployed 

(69.5%) and living in an owned house (59.2%). Mothers were distributed between those 

with less than a high school degree (9.2%), those who attained a high school degree 

(66.7%) and those with a university degree (24.1%). Additionally, fathers were 

distributed between those with less than a high school degree (18.2%), those who attained 

a high school degree (66.6%) and those with a university degree (15.2%). The majority of 

the fathers were government employee and private sector employee (61.2%). The 

households showed high levels of crowding, where 84.9% of the households had a 

crowding index greater than 1. Similarly, around one quarter of the households had a 

monthly family income between 600,000 and 1 million Lebanese Lira (25.2%). It was 

found that 17.2% of the sample population had a paid helper and 76.6% owned a car. 

Moreover, the majority of households had 1-2 children (62.3%). 
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Table 2: Sociodemographic, parental and household characteristics of a national 

sample of Lebanese infants and young children less than 24 months old, according 

to gender (n=478). 

 
 Total 

(n= 478) 

Boys 

(n=236) 

Girls 

(n=242) 

P value 

 Mean ± SD  

Mother’s age (years) 29.96 ± 6.29 29.85±6.00 30.08±6.59 0.376 

Child’s age (months) 12.03 ± 6.97 12.14±7.23 11.92±6.72 0.775 

 N (%)  

Mother’s education      

Primary school or less 44 (9.2) 23(9.7) 21(8.7) 0.418 

Intermediate school, High school and 

technical diploma 

319 (66.7) 150(63.6) 169(69.8)  

University degree 115 (24.1) 63(26.7) 52(21.5)  

Mothers who specialized in a 

health-related major  

25 (5.2) 14(5.9) 11(4.5) 0.497 

Mothers’ employment status      

 Employed  146 (30.5) 78(33.1) 68(28.1) 0.054 

 Housewife   332 (69.5) 158(66.9) 174(71.9)  

Type of mother’s work (n=106)     

  Government employee 18 (17.0) 8(14.8) 10(19.2) 0.103 

  Private-sector employee  59 (55.7) 36(66.7) 23(44.2)  

  Self-owned business  29 (27.4) 10(18.5) 19(36.5)  

Father’s education      

Primary school or less 86 (18.2) 51(21.8)* 35(14.6)* 0.015 

Intermediate school, High school and 

technical diploma 

315 (66.6) 141(60.3) 174(72.8)  

University degree 72 (15.2) 42(17.9) 30(12.6)  

Type of father’s work (459)     

  Government employee 120(26.1) 55(24.4) 65(27.8) 0.420 

  Private-sector employee  172(37.5) 85(37.8) 87(37.2)  

  Self-owned business  167(36.4) 85(37.8) 82(35.0)  

The house that you live in is     

  Self-owned 282(59.2) 147(62.3) 135(55.8) 0.066 

  Other  196(41.0) 89(37.7) 107(44.2)  

Crowding index     

  >=1 person/room 406(84.9) 204(86.4)* 202(83.5)* 0.042 

  <1 person/room 72(15.1) 32(13.6) 40(16.5)  

Number of children in the family      

 1-2 298(62.3) 148(62.7)* 150(62)* 0.045 

 3-5 159(33.3) 83(35.2) 76(31.4)  

 >5 21(4.4) 5(2.1) 16(6.6)  

Type of school children attend 

(n=170) 

    

  Private school 143(84.1) 61(83.6) 82(84.5) 0.077 

  Public school  22(12.9) 10(13.7) 12(12.4)  

  Both 5(2.9) 2(2.7) 3(3.1)  

Infants who attend day-care  14(2.9) 8(3.4) 6(2.5) 0.420 

Does the household own a car      



39 
 

  No  112(23.4) 59(25.0)* 53(21.9)* 0.016 

  Yes 366(76.6) 177(75.0) 189(78.1)  

Do you have a paid helper?      

   No  395(82.8) 196(83.4) 199(82.2) 0.102 

   Yes  82(17.2) 39(16.6) 43(17.8)  

Monthly income      

  <600,000 L.L. 46(9.6) 26(11.1)* 20(8.3)* 0.016 

  600,001-1,000,000 L.L. 120(25.2) 66(28.1) 54(22.3)  

  1,000,001-1,500,000 L.L. 96(20.1) 50(21.3) 46(19)  

  1,500,001-2,500,000 L.L. 60(12.6) 27(11.5) 33(13.6)  

  2,500,001-3,000,000 L.L. 10(2.1) 3(1.3) 7(2.9)  

  >3,000,000 L.L. 47(9.9) 22(9.4) 25(10.3)  

  Does not know 59(12.4) 23(9.8) 36(14.9)  

  Refused to answer 39(8.2) 18(7.7) 21(8.7)  

* significance at p<0.05 

 

B. Infant Feeding practices 

1- Breastfeeding  

The proportion of infants and young children who, at the interview date, were 

still breastfed is shown in Table 3. From the 0-24 months old children, only 34.8% were 

still breastfed at the interview date. The prevalence of breastfeeding decreased from 

75.4% in infants aged less than 4 months to 58.1% in infants aged 4-5.9 months, to 

39.7% in 6-12 months old infants, reaching as low as 7.9% in 18-23 months old children 

(Table 3). 

Table 5 summarizes feeding practices in Lebanon, based on mothers‘ recall of 

these practices. The percentage of infants ever breastfed was high (88.5%). But only 

27.5% of infants met the WHO recommendations for exclusive breastfeeding until 6 

months of age. The mean duration of breastfeeding was 4.88±4.54 months and the mean 

duration of exclusive breastfeeding was only 2.64±1.96 months. Around 72.5% of infants 

received formula milk at less than 6 months and 48.3% at less than 4 months of age. The 

mean age of introduction of formula milk was 1.00 ± 1.62 months. Nearby 10.5% of 

infants received solid or semi solid foods at less than 4 months and 45.4% at less than 6 
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months of age. The mean age of introduction of solid, semi solid foods was 5.00 ±1.65 

months 

 

Table 3: Proportion of Infants Being Breastfed at the Interview Date by Age Group 

 

Age group in months of infants being 

breastfed at the interview date (n) 

Proportion being breastfed 

          N (%) 

0 – 3.9 (n=61) 46 (75.4) 

4 – 5.9 (n=31) 18 (58.1) 

6 – 11.9 (n=136) 54 (39.7) 

12 – 17.9 (n=78) 19 (24.3) 

18 – 22.9 (n=88) 7 (7.9) 

> or = 23 (n=22) 1 (4.5) 

0-24 months (n=416) 145 (34.8) 

 

Table 4: Proportion of Infants Being Exclusively Breastfed at the Interview Date by 

Age Group 

 

Age group in months of infants being 

breastfed at the interview date (n) 

Proportion being exclusively 

breastfed 

          N (%) 

0 – 1 (n=19) 7 (36.6) 

1.1 – 4 (n=52) 9 (17.3) 

4.1 – 6 (n=32) 5 (15.6) 

0-6 months (n=103) 21 (20.4) 
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Table 5: Proportion of breastfed children, mean duration of breastfeeding and 

exclusive breastfeeding and mean age of introduction of formula milk and solid or 

semi-solid food, according to the gender (n=478). 

 
Characteristics  Total 

(N= 478) 

Boys 

(n=236) 

Girls 

(n=242) 

 N (%) 

Children who were ever 

breastfed 

423(88.5) 208(88.1) 215(88.8) 

Proportion of children who were 

exclusively breastfed for 4 

months 

160(33.5) 78(33.0) 82(33.8) 

Proportion of children who meet 

the WHO recommendations for 

exclusive breastfeeding until 6 

months 

131(27.5) 60(25.4) 71(29.3) 

Proportion of mothers 

introducing solid or semi-solid 

foods before 4 months 

50(10.5) 26(11.0) 24(9.9) 

Proportion of mothers 

introducing solid or semi-solid 

foods before 6 months 

217(45.4) 106(44.9) 111(45.9) 

Proportion of children receiving 

formula milk at <4 months 

231(48.3) 113(47.9)* 118(48.8)* 

Proportion of children receiving 

formula milk at <6 months 

347(72.5) 176(74.6) 171(70.7) 

Proportion of children receiving 

baby cereals in the bottle of the 

infant formula  

75(22.7) 31(18.8) 44(26.7) 

Proportion of children receiving 

other foods (such as sugar and 

honey) in the bottle of the infant 

formula  

7(2.1) 5(3.0) 2(1.2) 

Child takes vitamins or minerals 

supplements  

195 (40.8) 101 (42.8) 94 (38.8) 

 Mean±SD 

Mean duration of breastfeeding 

(months) 

4.88±4.54 4.65±4.58 5.12±4.49 

Mean duration of exclusive 

breastfeeding (months) 

2.64±1.96 2.29±1.84 2.74±2.08 

Mean age of solid or semi-solid 

food introduction (in months) 

5.00±1.65 4.99±1.61 5.00±1.68 

Mean age of introduction of 

formula milk (in months) 

1.00±1.62 0.98±1.66 1.01±1.59 

* significance at p<0.05 
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a. Assessment of Breastfeeding Practices based on the WHO breastfeeding indicators. 

Breastfeeding practices based on the WHO indicators are shown in Table 6 and 

figure 1. These indicators are based on a 24hour recall of infants and young child feeding 

practices in specific age groups as shown in Table 6. Early initiation of breastfeeding was 

applied by only 25.7% of mothers. While the primary reason for choosing not to 

breastfeed was because of problems with milk production (51.8%), the most common 

reason for breastfeeding was the health benefits for the baby (93.8%) (Table 7). Only 

20.4% of infants aged less than 6 months were exclusively breastfed according to the 

WHO indicator. At 1 year, 20.8% of the children were still being breastfed whereas 

barely 5.6% of those who reached 2 years were still being breastfed. 

 

Table 6: Proportion of Lebanese infants and young children less than 24 months 

meeting the WHO Breastfeeding Indicators. 

 

Breastfeeding Indicators (N) N (%) 

Indicator 1
a
: Early Initiation of Breastfeeding (478) 123 (25.7) 

Indicator 2
b
: Exclusive Breastfeeding (103) 

21 (20.4) 

Indicator 3
c:
 Continued Breastfeeding at 1 year (72) 

15 (20.8) 

Indicator 9
d
: Children ever Breastfed (478) 

423(88.49) 

Indicator10
e:
 Continued breastfeeding at 2 years (90) 

5 (5.6) 
aProportion of children born in the last 24 months who were put to the breast within one hour of birth. 
bProportion of infants 0 – 5 months of age who are fed exclusively with breast milk. 
cProportion of children 12 – 15 months of age who are fed breast milk. 
dProportion of children born in the last 24 months who were ever breastfed. 
eProportion of children 20 – 23 months of age who are fed breast milk. 

Based on the 24h recall as per WHO recommendations (WHO,2007) 
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Figure 1: Proportion of Infants 0 - 24 months of Age in Lebanon Meeting the WHO 

Breastfeeding Indicators 

 

 

Table 7: Reasons behind initiation of breastfeeding introduction and cessation of 

breastfeeding in a national sample of infants and young children less than 24 

months. 

 
Variable  N Total Boys Girls 

  N (%) 

Primary reasons for 

not breastfeeding 

55 

   

1. Problems with milk 

production 

29(51.8) 14(50.0) 15(53.6) 

2. Baby didn‘t accept 

the breast 

10(18.2) 5(18.5) 5(17.9) 

3. Medical problems 12(21.8) 6(22.2) 6(21.4) 

4. Others* 18(34.6) 11(42.3) 7(26.9) 

Reasons for 

breastfeeding 

420 

   

1. Health benefits for 

the baby 

395(93.8) 195(94.2) 200(93.5) 

2. Health benefits for 

the mother 

150(35.9) 73(35.6) 77(36.2) 

3. Doctor‘s advice 112(26.7) 53(25.7) 59(27.6) 

4. Previous 

breastfeeding 

experience 

71(16.9) 29(14.1) 42(19.6) 

5. Others** 87(20.8) 37(18.0) 50(23.5) 
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Primary reasons for 

stopping breastfeeding 

    

1. Problems with milk 

production 

 130(47.6) 69(51.1) 61(44.2) 

2. Child‘s age  21(7.7) 8(5.9) 13(9.4) 

3. Tiredness and fatigue  32(11.7) 14(10.4) 18(13) 

4. Insufficient supply of 

milk to adequately 

satisfy the baby 

273 76(27.8) 39(28.9) 37(26.8) 

5. Need help with 

feeding her baby 

 32(11.7) 15(11.1) 17(12.3) 

6. Lack of sleep  13(4.8) 4(3.0) 9(6.5) 

7. Promotion of infant 

formula feeding at 

hospital/clinic 

 7(2.6) 6(4.4) 1(0.7) 

8. I had to work  19(7) 12(8.9) 7(5.1) 

9. Others***  121(44.3) 57(42.2) 64(23.4) 
*other reasons include: sense of embarrassment, tiredness and fatigue, need help with feeding the baby, lack of sleep, 

lack of breastfeeding friendly public places, lack of support from husband, promotion of infant formula feeding at the 

hospital/clinic. 

** Other reasons for breastfeeding include: high formula cost, family advice.  

***other reasons include: sense of embarrassment, pain or discomfort when breastfeeding (mastitis), lack of 

breastfeeding-friendly public places, lack of support from husband, lack of family support, lack of support from friends, 

medical problems, don‘t like breastfeeding, baby didn‘t accept the breast, mother was sick, subsequent pregnancy… 

 

 

2. Feeding practices 

a. Liquid introduction 

Mean age of introduction of specific type of complementary liquids as well as 

the proportion of infant‘s receiving complementary food at age less than 6 months, are 

shown in Table 8. About 46.0 % of these infants received liquids including anis, tea, 

chamomile, caraway and others at age less than 6 months.  Water with added sugar and 

rose water were introduced at age less than 6 months in 21.1% of these infants, while 

72.5% of infants aged less than 6 months received infant formulas. 
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Table 8: Mean age of introduction of complementary liquids and the proportion of 

infants and young children receiving complementary liquids before 6 months of age 

and before 4 months of age (n=478). 
 Mean Age ± SD 

(Months) 

Proportion of infants receiving 

complementary liquids at age 

less than 6 months N (%) 

Proportion of infants receiving 

complementary liquids at age 

less than 4 months N (%) 

Plain Water 3.71±2.58 301(62.9) 198(41.4) 

Water with added 

sugar, rose water.. 

2.12±3.01 101(21.1) 92(19.2) 

Infant formulas 

such as similac, 

nestle, Enfamil… 

2.08±3.69 347(72.5) 318(66.5) 

Milk such as 

powdered or fresh 

animal milk 

10.39±3.88 10(2.09) 3(62.7) 

Juices 8.55±3.76 49(10.2) 9(1.8) 

Clear broth, soup 7.15±2.73 49(10.2) 6(1.2) 

Yogurt 7.91±3.45 52(10.8) 12(2.5) 

Any other drink 

(such as anis, tea, 

chamomile, 

caraway) 

2.92±4.11 220(46.0) 193(40.3) 

Any other liquids 10.52±5.95 5(1.04) 4(0.8) 

 

b. Semi solid food and solid food introduction 

The mean ages of introduction of solid foods as well as the proportion of infants 

receiving these foods at less than 6 months of age are shown in Table 9. The food group 

with the lowest mean age of introduction was ―baby cereals‖, with a mean age of 

5.46±1.79 months. Likewise, baby cereals represented the highest proportion of infants 

receiving it at less than 6 months (30.9%). The food group with the highest mean age of 

introduction was nuts or seeds with a mean age of 13.53±4.36 months. Similarly, this 

food group represented the lowest proportion of infants receiving it a less than 6 months 

(0.4%).  The most common reason provided by mothers for the introduction of solid 

foods was the child being old enough (Table 10).  
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Table 9: Mean age of introduction of solid food and the proportion of infants and 

young children receiving solid food before 6 months of age and before 4 months of 

age(n=478). 
 Mean Age ± 

SD 

(Months) 

Proportion of infants 

receiving solid food at age 

less than 6 months N (%) 

Proportion of infants 

receiving solid food at 

age less than 4 months 

N (%) 

Bread, wheat, 

burghul, rice, 

noodles, others made 

from grains 

7.76±3.00 54(11.2) 9(1.8) 

Baby cereals  5.46±1.79 148(30.9) 24(5.0) 

Carrots, squash or 

sweet potatoes that 

are yellow or orange 

inside 

6.56±2.49 92(19.2) 6(1.2) 

Potatoes 6.76±2.50 83(17.3) 8(1.6) 

Any dark green-leafy 

vegetables 

9.51±3.55 9(1.8) 0 

Any other vegetables 9.13±3.62 17(3.5) 1(0.2) 

Ripe mangoes, 

grapefruit, tomatoes, 

watermelon 

10.07±3.83 20(4.1) 2(0.4) 

Any other fruit 7.18±3.67 93(19.4) 10(2.0) 

Liver, kidney, heart 

or other organ meats 

10.97±4.03 2(0.4) 0 

Meats, such as beef, 

pork, lamb, goat, 

chicken or duck 

9.32±3.41 14(2.9) 2(0.4) 

Eggs (whole, egg 

white, egg yolk) 

9.97±3.48 11(2.3) 0 

Fresh or canned fish, 

shellfish or seafood 

10.86±3.02 3(0.6) 0 

Legumes (beans, 

chickpeas, lentils etc) 

9.43±3.55 11(2.3) 0 

Nuts or seeds 13.53±4.36 2(0.4) 8(1.6) 

Dairy (labneh, 

cheese, yogurt, or 

other milk products) 

7.83±3.31 61(12.7) 0 

Family foods (stews, 

stuffed vegetables, 

etc.) 

9.15±3.32 18(3.7) 3(0.6) 

Any oil, fats, or 

butter, or foods made 

with any of these 

9.17±3.34 16(3.3) 5(1.0) 

Any sugary foods 

such as chocolates, 

candies, pastries, 

cakes, or biscuits 

9.27±3.74 38(7.9) 1(0.2) 

Arab sweets 11.60±4.22 4(0.8) 9(1.8) 
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(baklawa, maamoul, 

namoura, etc) 

Other arab sweeets 

(mughleh, rice 

pudding, custard, 

cake, etc) 

7.95±3.16 42(8.7) 5(1.0) 

Jam, jello 9.51±4.209 20(4.1) 24(5.0) 

Honey 7.39±4.31 41(8.5) 3(0.6) 

Condiments for 

flavor, such as 

chilies, spices, or 

herbs, ketchup, 

mustard, vinegar, soy 

sauce, etc. 

10.07±3.89 11(2.3) 0 

Iron-fortified 

commercial foods 

(baby cereals, milk, 

etc) 

7.59±4.95 44(9.2) 24(5.0) 

 

 

Table 10: Reasons behind solid food introduction in the study sample (n=387). 

 
Variable  Total Boys Girls 

 N (%) 

Reasons for 

introducing solid food 

   

1. Child was old enough 143(37) 62(33.2) 81(40.5) 

2. Child was still hungry 

after milk feeds 

95(24.5) 38(20.3) 57(28.5) 

3. Tradition in the 

family 

78(20.2) 43(22.9) 35(17.6) 

4. Child seemed 

interested in food 

50(12.9) 26(13.9) 24(12) 

5. Child was 

continuously crying 

25(6.5) 14(7.5) 11(5.5) 

6. Others**** 138(35.6) 73(38.8) 65(32.5) 

****other reasons include: child was sick, child was not sleeping through the night, child refused milk feeding, 

subsequent pregnancy, child feeding are incompatible with work schedule, no specific reason. 

 

 

c. Assessment of complementary feeding practices based on WHO indicators 

The complementary feeding practices based on the WHO indicators are shown in 

Table 11 and Figure 2. Accordingly, 86.5% of infants 6-8 months of age were found to be 

receiving solid, semi solid or soft foods according to the WHO indicator 4. In addition, 
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93.5% of children between 6 and 23 months of age were found to meet the minimum 

dietary diversity according to the WHO indicator 5. Similarly, 90.8% and 95.3% of 

children between 6 and 23 months of age were found to meet the minimum meal 

frequency for breastfed infants and non breastfed infants respectively. The minimum 

acceptable diet was found to be met by 88.7% and 95.3% of infants greater than 6 months 

who were breastfed and non breastfed respectively.  

 

Table 11: Proportion of lebanese Infants and young children 6-24 months meeting the 

WHO Complementary Feeding Indicators. 

 Proportion of children meeting the WHO Complementary 

Feeding Indicators (N) 

N (%) 

Indicator 4
§
: introduction of solid, semi solid or soft foods (74) 64 (86.5) 

Indicator 5
†
: minimum dietary diversity (370) 346 (93.5) 

Indicator 6
‡a

: minimum meal frequency (327) 297 (90.8) 

Indicator 6
‡b

: minimum meal frequency (43) 41 (95.3) 

Indicator 7
$a

: minimum acceptable diet (327) 290 (88.7) 

Indicator 7
$b

: minimum acceptable diet (43) 41 (95.3) 

 
§ Indicator4: Proportion of infants 6 – 8 months of age who receive solid, semi-solid or soft foods. 
† Indicator5: Proportion of children 6 – 23 months of age who receive foods from 4 or more food groups 
‡ Indicator6: Proportion of breastfed and non-breastfed children 6 – 23 months of age who receive solid, semi-solid, or 

soft foods (but also including milk feeds for non-breastfed children) the minimum number of times or more. 
$ Indicator7: Proportion of children 6-23 months of age who receive a minimum acceptable diet (apart from breast 

milk). 

a. Breastfed children 

b. Non-breastfed children 

Based on the 24h recall as per the WHO recommendations (WHO,2007). 
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a. Breastfed children 

b. Non-breastfed children 

Figure 2: Proportion of Infants 0 - 24 months of Age in Lebanon Meeting the WHO 

complementary feeding Indicators 
 

 

C. Dietary intake and adequacy in infants and young children less than 24 months 

1. Mean intakes of food groups, snacks and beverages amongst 0-2 year old Lebanese 

infants and young children 

Based on a short food frequency questionnaire regarding the consumption of 

main food groups, the mean numbers of servings per day of fruits, vegetables and red 

meat, fish and poultry were lower than the recommended number of serving per days 

(Table 12, Figure 3 and Figure 4). 

The weekly frequency of the consumption of various types of snacks and 

beverages among infants and young children less than 24 months is shown in Table 13. It 

was observed that the mean weekly consumption of biscuits, cookies (4.34±5.23) and 

Pizza (4.19±6.91) were high among 0-2 year old infants and children. 
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Table 12: Daily frequency of main food groups consumption among Lebanese 

infants and young children between 6- 12 months and 12-24 months of age. 

 
 Mean number of servings/day ±SD 

 Children 6-12 months Children 12-24 months 

Fruits 1.04±0.76 1.68±1.16 

Vegetables 0.75±0.67 1.22±0.94 

Breads & cereals 1.14±1.03 2.10±1.25 

Red meat, fish, & poultry 0.37±0.67 0.65±0.61 

Organ meats (liver, kidney, heart, etc) 0.01±0.04 0.32±0.10 

Legumes (lentils, chickpeas, broad 

beans, etc) 

0.21±0.55 0.26±0.26 

Nuts (salted/ unsalted) 0.10±0.70 0.17±0.43 

Dairy (milk, yogurt, cheese, labneh..) 3.28±2.47 3.92±2.13 

Sweets & desserts 0.59±0.78 0.99±1.09 

 

 

 

 
Figure 3: Mean number of consumed servings of fruits, vegetables, red meat, fish 

and poultry compared to the recommendations in a national sample of 6-12 months 

old infants and children (nutrition education services/ oregon dairy council, 2009). 
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Figure 4: Mean number of consumed servings of fruits, vegetables, red meat, fish 

and poultry compared to the recommendations in a national sample of 12-24 

months old infants and children (nutrition education services/ oregon dairy council, 2009). 

 

 

 

Table 13: Frequency of snack and beverage consumption per week in a national 

sample of Lebanese infants and young children aged 6-24 months according to 

gender (n=478). 

 
Variable  Total 

(N= 478) 

Boys 

(n=236) 

Girls 

(n=242) 

 Mean ± SD 

Potato chips 2.65±6.62 2.87±7.30 2.44±5.88 

Chocolate  2.33±4.04 2.26±4.06 2.40±4.04 

Soft lollies, hard candy and 

lollipops  

1.43±4.92 1.24±3.70 1.62±5.87 

Biscuits and cookies 

(chocolate chip, Oreo cake 

etc.) 

4.34±5.23 4.34±5.47 4.34±5.00 

Ice cream 1.01±2.62 0.96±2.64 1.07±2.61 

French fries 1.39±2.06 1.64±2.47* 1.14±1.53* 

Hot dogs 0.06±0.42 0.06±0.31 0.07±0.51 

Hamburgers 0.09±0.30 0.08±0.27 0.10±0.33 

Pizza 4.19±6.91 3.82±6.09 4.56±7.62 

Cakes and muffin 1.21±2.20 1.21±2.25 1.20±2.15 

Pancakes  0.16±0.80 0.11±0.60 0.20±0.96 

Doughnuts  0.06±0.30 0.05±0.26 0.07±0.34 

Sweetened cereals 0.87±2.34 0.79±2.12 0.95±2.55 

1.68 
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100% fruit juice (homemade) 2.04±3.45 2.12±3.37 1.95±3.52 

100% vegetable juice 

(homemade) 

0.41±3.31 0.34±2.06 0.49±4.19 

Fruit drink (sweetened fruit 

juice, fruit flavored drink …) 

2.45±4.34 2.32±4.15 2.57±4.53 

Regular soft drinks  1.27±3.32 1.27±3.42 1.26±3.24 

Diet soft drinks or tea 0.09±0.67 0.12±0.79 0.06±0.52 

Full fat milk drinks 

(sweetened) 

0.23±1.44 0.16±0.86 0.30±1.84 

Reduced fat milk drinks 

(sweetened) 

0.30±4.45 0.34±4.84 0.26±4.04 

* significance at p<0.05 

 

2. Macronutrients and micronutrients intakes of Lebanese infants and young children 

less than 24 months of age 

 

a. Infants 0-6months 

 

The macronutrient and micronutrient intakes of infants between 0 and 6 months 

of age were compared to the recommended intakes in Table 14. The intake of Linolenic 

Acid was below 2/3
rd

 the DRI in 20% of infants. Mean intakes of vitamins D and A were 

lower than the age-specific DRIs. All other vitamins and minerals intakes were higher 

than the age-specific DRIs.  Results showed that around 21.6% had vitamin D intake 

below 2/3 the AI while 16.2% had vitamin A intake below 2/3 the AI. 

 

Table 14: Mean Intake, contribution to DRI (%) and proportion of 0-6 months old 

infants who are currently not breastfed and consuming less than 2/3 the DRI of 

macronutrients and selected vitamins and minerals. 

 0-6 months old infants not breastfed 

Nutrient  DRI Total 

Mean±SD 

% Subjects 

consuming 

<2/3 DRI 

N (%) 

% Subjects 

consuming 

< DRI 

N (%) 

Energy Boys (kcal) 570 607.1±237.7 4(20.0) 8(40.0) 

Energy Girls (Kcal) 520 637.0±216.9 2(11.1) 6(33.3) 

Carbohydrates (g/d) 60 68.0±25.9 5(13.5) 13(35.1) 

Protein (g/d) 9.1 13.0±4.7 3(8.1) 5(13.5) 

Total fat (g) 31 33.1±12.4 7(18.9) 16(43.2) 

     Linoleic acid (g/d) 4.4* 6.6±2.5 13(15.1) 18(20.9) 

     Linolenic acid (g/d) 0.5* 0.7±0.3 17(19.8) 40(46.5) 

Vitamin A (mcg/d) 400* 373.7±137.5 6(16.2) 20(54.1) 

Vitamin D (mcg/d) 10* 9.0±3.3 8(21.6) 21(56.8) 
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This table presents Recommended dietary allowance (RDAs) in bold type and Adequate Intakes (AI) in regular type 

followed by an asterisk (*) 

Data from Food and Nutrition Board, Institute of Medicine: Dietary reference intake for calcium, magnesium, vitamin 

D (1997); dietary reference intake for folate and vitamin B12 (1998); Dietary reference intake for vitamin C (2000); 

and dietary reference intake for vitamin A and zinc (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 

 

b. Infants 6 - 12 months: 

 

The mean intakes of vitamin D and Iron were lower than the age-specific DRIs. 

It was observed that 28.6% of the children had intakes below 2/3 the AI for vitamin D 

and below 2/3 the RDA for Iron. Additionally, 27.5% of the children had intakes below 

2/3 of the AI of vitamin A and 27.5% below 2/3 of the AI of Magnesium (Table 15).  

 

Table 15: Mean Intake, contribution to DRI (%) and proportion of 6-12 months old 

infants who are currently not breastfed and consuming less than 2/3 the DRI of 

macronutrients and selected vitamins and minerals. 
 6-12 months old infants 

Nutrient  DRI  Total 

Mean±SD 

% Subjects 

consuming 

<2/3 DRI 

N (%) 

% Subjects 

consuming 

< DRI 

N (%) 

Energy Boys (kcal) 743 962.6±389.9 2(5.1) 14(35.9) 

Energy Girls (Kcal) 676 986.5±392.1 2(3.8) 13(25.0) 

Carbohydrates (g/d) 95 123.6±56.0 4(4.4) 35(38.5) 

Protein (g/d) 11 24.7±13.5 0(0.0) 5(5.5) 

Total fat (g) 30 43.4±16.5 5(5.5) 19(20.9) 

     Linoleic acid (g/d) 4.6* 8.5±3.5 1(1.1) 10(11.0) 

     Linolenic acid (g/d) 0.5* 0.7±0.3 9(9.1) 21(23.1) 

Vitamin A (mcg/d) 500* 509.3±284.3 25(27.5) 55(60.4) 

Vitamin D (mcg/d) 10* 8.6±3.6 26(28.6) 61 (67.0) 

Vitamin C (mg/d) 50* 67.8±42.3 7(7.7) 28(30.8) 

Folate (mcg/d) 80* 137.6±92.0 9(9.9) 19(20.9) 

Vitamin B12 (mcg/d) 0.5* 1.7±0.9 1(1.1) 2(2.2) 

Potassium (mg/d) 700* 1168.4±617.

4 

1(1.1) 15(16.5) 

Calcium (mg/d) 260* 608.5±247.2 0(0.0) 3(3.3) 

Vitamin C (mg/d) 40* 56.8±21.1 3(8.1) 5(13.5) 

Folate (mcg/d) 65* 95.0±35.8 3(8.1) 6(16.2) 

Vitamin B12 (mcg/d) 0.4* 1.5±0.6 0(0.0) 1(2.7) 

Potassium (mg/d) 400* 674.7±276.0 2(5.4) 5(13.5) 

Calcium (mg/d) 200* 476.7±175.6 1(2.7) 2(5.4) 

Iron (mg/d) 0.27 6.8±3.1 0(0.0) 0(0.0) 

Zinc (mg/d) 2* 4.6±1.6 1(2.7) 2(5.4) 

Magnesium (mg/d) 30* 39.1±15.4 3(8.1) 9(24.3) 

http://www.nap.edu/


54 
 

Iron (mg/d) 11 10.3±4.0 26(28.6) 52(57.1) 

Zinc (mg/d) 3* 5.5±2.1 1(1.1) 6(6.6) 

Magnesium (mg/d) 75* 82.4±56.5 25(27.5) 47(51.6) 
This table presents Recommended dietary allowance (RDAs) in bold type and Adequate Intakes (AI) in regular type 

followed by an asterisk (*) 

Data from Food and Nutrition Board, Institute of Medicine: Dietary reference intake for calcium, magnesium, vitamin 

D (1997); dietary reference intake for folate and vitamin B12 (1998); Dietary reference intake for vitamin C (2000); 

and dietary reference intake for vitamin A and zinc (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 

 

c. Children 12-24 months of age 

 

The macronutrient, vitamins and minerals intake of infants between 12 – 24 

months of age were compared to the recommended intakes in Table 16. The intakes of 

fibers, vitamin D and Calcium were below the recommended levels of intake. Results 

showed that 85.6%, 83.0% and 37.1% of the young children had intakes below 2/3 the AI 

for Fibers, vitamin D and Calcium respectively. Additionally, 21.6% of the young 

children had intake below 2/3 the AI of Linolenic acids and 25.3% had intakes below 2/3 

the RDA of Folate. 

Table 16: Mean Intake, contribution to DRI (%) and proportion of 12-24 months 

young children who are currently not breastfed and consuming less than 2/3 the 

DRI of macronutrients and selected vitamins and minerals. 
 12-24 months old young children 

Nutrient  DRI Total 

Mean±SD 

% subjects 

consuming 

<2/3 DRI 

N (%) 

% subjects 

consuming 

< DRI 

N (%) 

Energy Boys (kcal) 1046 1161.3±417.4 14(13.7) 45(44.1) 

Energy Girls (Kcal) 992 1272.6±581.5 9(9.8) 31(33.7) 

Carbohydrates (g/d) 130 151.4±64.4 25(12.9) 83(42.8) 

Protein (g/d) 13 34.5±16.4 1(0.5) 8(4.1) 

Total fat (%) 35 53.5±25.3 2(1.0) 52(26.8) 

     Linoleic acid (g/d) 7* 10.9±7.3 24(12.0) 54(27.8) 

     Linolenic acid (g/d) 0.7* 0.6±0.4 42(21.6) 90(46.4) 

  Fiber (grams/d) 19* 7.7±5.7 166(85.6) 186(95.9) 

Vitamin A (mcg/d) 300 565.0±518.9 22(11.3) 40(20.6) 

Vitamin D (mcg/d) 15* 6.5±4.0 161(83.0) 186(95.9) 

Vitamin C (mg/d) 15 67.1±55.1 9(4.6) 12(6.2) 

Folate (mcg/d) 150 152.0±99.3 49(25.3) 97(50.0) 

Vitamin B12 (mcg/d) 0.9 3.8±12.8 11(5.7) 26(13.4) 

Potassium (mg/d) 300 1631.3±887.0 158(81.4) 188(96.9) 

http://www.nap.edu/
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Calcium (mg/d) 700* 575.5±357.4 72(37.1) 128(66.0) 

Iron (mg/d) 7 8.7±9.7 24(12.4) 53(27.3) 

Zinc (mg/d) 3 5.9±3.2 5(2.6) 19(9.8) 

Magnesium (mg/d) 80 133.9±79.0 13(6.7) 51(26.3) 
This table presents Recommended dietary allowance (RDAs) in bold type and Adequate Intakes (AI) in regular type 

followed by an asterisk (*) 

Data from Food and Nutrition Board, Institute of Medicine: Dietary reference intake for calcium, magnesium, vitamin 

D (1997); dietary reference intake for folate and vitamin B12 (1998); Dietary reference intake for vitamin C (2000); 

and dietary reference intake for vitamin A and zinc (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 

 

D. Anthropometric Characteristics of Infants and young children participating in 

the Study: 

 

The anthropometric characteristics of the participating infants and young 

children, according to gender, are shown in Table 17. BMI for age z-score showed that 

24.2% were at risk of overweight (> +1), 10.8% were overweight (>+2) and 3.6% were 

obese (>+3) with a significant differences between gender of babies. Concerning 

stunting, only 27 children (5.7%) were found to be stunted (z-score < - 2) and 10 children 

(2.1%) were found to be severely stunted (z-score < - 3).  

Table 17: Anthropometric characteristics and prevalence of overweight, obesity, 

stunting and wasting (according to the WHO 2008 criteria) in a national sample of 

Lebanese infants and young children less than 24 months old, according to gender: 
Child 

 Total 

(n= 478) 

Boys 

(n=236) 

Girls 

(n=242) 

 Mean ± SD 

Weight (kg) 9.56±3.89 9.68±2.80 9.44±4.72 

Height (cm) 72.75±10.19 73.11±11.15 72.40±9.16 

Head circumference (cm) 44.98±4.62 45.55±4.97 44.43±4.21 

MUAC# (cm) 16.04±8.30 16.53±11.06 15.57±4.25 

 N (%) 

Weight for age    

 Severely underweighta 5(1.1) 4(2.4) 1(0.6) 

 Underweightb 5(1.1) 4(1.7) 1(0.4) 

 Normal weightc 331(97.1) 158(95.2) 173(98.9) 

 BMI for age    

 Severely wastedd 5(1.1) 4(1.7)* 1(0.4)* 

 Wastede 11(2.3) 8(3.4)* 3(1.3)* 

 Normal weight
 

273(58.0) 124(52.8)* 149(63.1)* 

 At risk of overweightf 114(24.2) 56(23.8)* 58(24.6)* 

http://www.nap.edu/
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 Overweightg 51(10.8) 32(13.6)* 19(8.1)* 

 Obeseh 17(3.6) 11(4.7)* 6(2.5)* 

Length for age    

 Severely stuntedi 10(2.2) 6(2.6) 4(1.7) 

 Stuntedj 27(5.8) 17(7.4) 10(4.3) 

 Normal heightk 426(92.0) 207(90.0) 219(94.0) 

Weight for height    

 Severely wastedl 4(0.9) 3(1.3) 1(0.4) 

 Wastedm 13(2.8) 9(3.8) 4(1.7) 

 Normal weightn 278(59.1) 124(53) 154(65.3) 

 At risk of overweighto 111(23.6) 59(25.2) 52(22) 

 Overweightp 47(10) 28(12.0) 19(8.1) 

 Obeseq 17(3.6) 11(4.7) 6(2.5) 

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

a. WAZ score < -3, b. -3=<WAZ <-2, c. -2=<WAZ <=1  

d. BAZ <-3, e. -3=<BAZ <-2, f. 1<BAZ <=2, g. 2<BAZ<=3, h. BAZ > +3.   

i. HAZ less than – 3, j. -3=<HAZ <-2. k. -2=<HAZ<=3 

l. WHZ<– 3, m.-3=<WHZ<– 2, n. -2=<WHZ<=1, o. 1=<WHZ<=2, p. 2<WHZ<=3, q. WHZ >3. 

* significance at p<0.05 
#midd upper arm circumference  

 

  

E. Mothers’ characteristics 

Lifestyle characteristics of participating mothers are shown in Table 18. When 

looking at the population as a whole, 15.2% reported smoking during pregnancy and 

15.8% reported smoking during breastfeeding. When looking at the population of 

smokers specifically, 39.2% reported that they continued to smoke during pregnancy and 

44.4% reported that they continued to smoke during breastfeeding. Similarly, when 

looking at the population as a whole, 3.3% reported drinking alcohol during pregnancy 

and 2.1% reported drinking alcohol during breastfeeding. When looking at the population 

of those who drink alcohol specifically, 7.4% reported that they continued to consume 

alcohol during pregnancy and 15.9% reported that they continued to drink alcohol during 

breastfeeding. Furthermore, the majority of mothers eat breakfast everyday (58.7%). 

The macronutrient, vitamins and minerals intake of mothers are compared to the 

recommended intakes in Table 19. The results showed that the mean intakes of 
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carbohydrate were adequate when compared to the requirements. However, the intake of 

protein appeared lower than the requirements at the expense of fat, which was consumed 

at levels exceeding the requirements (figure 5).  Mean intakes of vitamin D and Calcium 

were lower than the respective AIs. Similarly, the mean intake of Vitamin A, vitamin C, 

Folate, Zinc, Fiber and Magnesium intake levels were lower than the respective RDAs. 

Results showed that 100% and 74.1% had vitamin D and Calcium intakes below 2/3 the 

AI. Likewise, 77.9%, 69%, 79%, 64%, 58% and 74.6% had vitamin A, vitamin C, folate, 

zinc, magnesium and Fiber intakes below 2/3 the RDA, respectively. 

The anthropometrics characteristics of mothers are shown in Table 18. Mean 

BMI was 26.88±5.64 years. The prevalence overweight and obesity was estimated at 

32.8% and 24.7%, respectively.  

Finally, the knowledge level of the mothers regarding infant feeding practices 

was measured according to the Infant Feeding Knowledge Test Form with 16 questions. 

Mean score was around 9 over 16 (Table 21). Around 40% of the mothers didn‘t know 

that, when they are sick, they can continue to breastfeed; 30% thought that they shouldn‘t 

try to breastfeed if they are planning to go back to work; 70% believed that they don‘t 

have an adequate amount of milk; about 30% thought that breastfeeding will change the 

size of their breasts; around 75% were finding difficulties in breastfeeding their baby 

(time consuming, lack of public places to breastfeed) and finally 70% and 40% didn‘t 

know the optimal duration of breastfeeding and exclusive breastfeeding, respectively. 
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Table 18: Maternal lifestyle characteristics in the study sample, according to child’s 

gender. 

 
 Total 

(n= 478) 

Boys 

(n=236) 

Girls 

(n=242) 

 Mean±SD 

Number of meals per 

day  

2.40±0.71 2.39±0.69 2.40±0.74 

 N(%) 

 Smoking during 

pregnancy  

73 (15.2) 34 (14.4) 39 (16.1) 

 Smoking during 

breastfeeding  

76 (15.8) 40 (16.9) 36 (14.8) 

Drinking alcohol during 

pregnancy 

16 (3.3) 9 (3.8) 7 (2.8) 

Drinking alcohol during 

breastfeeding 

10 (2.1) 6 (2.5) 4 (1.6) 

Eat breakfast every day  277 (58.3) 136 (57.9) 141 (58.8) 

Modified diet*  40 (8.4) 20 (8.5) 20 (8.3) 

Vegetarian  47 (9.9) 25 (10.7) 22 (9.2) 
*modified diet such as: weight loss diet, high protein diet, low fat diet.. 

 

 

 

Table 19: Mean intake, % of DRI and % of mothers consuming less than 2/3 the 

DRI for macronutrients and selected vitamins and minerals. 
 Mother 

  Total 

(n=394) 

 DRIs Mean±SD %  Subjects 

consuming <2/3 

DRI 

N (%) 

Carbohydrate (grams/d) 210 210.3±297.1 111(28.2) 

Protein (grams/d) 71 61.7±59.0 160(40.6) 

Total fat (%) 27.5 37.6±10.5 16(4.1) 

Linoleic (g) 13* 15.8±14.2 128(32.5) 

Linolenic (g) 1.3* 0.8±0.6 259(65.7) 

Dietary fiber (grams/d) 29 15.8±15.8 294(74.6) 

Vitamin A (mcg/d) 1300 668.6±916.6 307(77.9) 

Vitamin D (mcg/d) 15* 0.9±1.7 394(100.0) 

Vitamin K (mcg/d) 90* 117.6±131.8 181(45.9) 

Vitamin C (mg/d) 120 69.1±64.0 272(69.0) 

Folate (mcg/d) 500 220.2±191.0 313(79.4) 

Vitamin B12 (mcg/d) 2.8 2.9±8.4 234(59.4) 

Calcium (mg/d) 1000* 491.8±371.7 292(74.1) 

Iron (mg/d) 9 11.8±17.1 126(32.0) 

Zinc (mg/d) 12 7.6±6.7 254(64.5) 



59 
 

Magnesium (mg/d) 310 223.6±218.2 231(58.6) 
This table presents Recommended dietary allowance (RDAs) in bold type and Adequate Intakes (AI) in regular type 

followed by an asterisk (*) 

Data from Food and Nutrition Board, Institute of Medicine: Dietary reference intake for calcium, magnesium, vitamin 

D (1997); dietary reference intake for folate and vitamin B12 (1998); Dietary reference intake for vitamin C (2000); 

and dietary reference intake for vitamin A and zinc (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 

 

 
Figure 5: Average Daily Macronutrient Intake (g/day) in mothers as compared to 

the Recommendations. 

 

Table 20: Anthropometric characteristics and prevalence of overweight and obesity 

in mothers according to child’s gender: 
 Total 

(n= 478) 

Boys 

(n=236) 

Girls 

(n=242) 

 Mean±SD 

BMI 26.88±5.64 26.73±5.61 27.04±5.68 

Weight in kg 68.22±14.58 68.04±14.54 68.39±14.65 

Height in cm  159.43±5.69 159.70±5.99 159.17±5.38 

Waist circumference in cm  90.79±13.12 90.48±13.48 91.09±12.79 

    

Nutritional status according to BMI N (%) 

Underweighta  5(1.1) 4(1.8) 1(0.4) 

Normalb 189(41.4) 94(41.6) 95(41.1) 

Overweightc 150(32.8) 71(31.4) 79(34.2) 

Obesed 113(24.7) 57(25.2) 56(24.2) 
a. Underweight: BMI<18.5 b. Normal: BMI 18.5-24.9 c. overweight: BMI 25.0-29.9 d. obese: BMI>= 30. 
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Table 21: Maternal infant feeding knowledge according to the infant feeding 

knowledge test. 
Score  True answer N (%) 

Q 1: Breastfeeding stops you from having your period. 238 (53.4) 

Q 2: Breast milk makes up a complete diet for a baby. 334 (70.5) 

Q 3: If your breasts are small, you might not have enough milk to feed a 

baby. 

382 (82.2) 

Q 4: When a mother is sick with the flu or a bad cold, she can continue to 

breastfeed. 

300 (64.1) 

Q 5: Babies who are breastfed tend to get fewer allergies than babies who are 

formula-fed. 

407 (87.3) 

Q 6: The pill is the best way to prevent getting pregnant while you are 

breastfeeding. 

84 (19.2) 

Q 7: You shouldn‘t try to breastfed if you are planning to go back to work. 334 (71.1) 

Q 8: The more often you breastfeed, the more milk you will have for your 

baby. 

438 (94.2) 

Q 9: Babies who are breastfed tend to get fewer infections than babies who 

are formula fed. 

421 (89.4) 

Q 10: Many women are not able to make enough milk to feed their baby. 132 (28.3) 

Q 11: The best food for a newborn is breast milk. 387 (81.6) 

Q 12: When you breastfeed you may get your figure back easier. 318 (68.1) 

Q 13: If you breastfeed (no one can help with the baby, more time is needed 

than bottle feeding, difficult to feed the baby in public place, none of the 

above are correct). 

110 (23.3) 

Q 14: Breastfeeding will probably makes no difference in the size or shape 

of your breasts. 

207 (44.3) 

Q 15: What is the optimal duration of breastfeeding? 153 (32.4) 

Q 16: What is the optimal duration of exclusive breastfeeding? 281 (61.0) 

Mean Score ± SD 9.79±2.01 

 

F. Associations of maternal knowledge, socio-demographic and lifestyle 

characteristics with infant feeding practices. 

 

The simple binary logistic analyses of the factors associated with exclusive 

breastfeeding for 6 months and with breastfeeding for 6 months or more, are shown in 

Table 22.  

Exclusive breastfeeding for 6 months was significantly associated with initiating 

breastfeeding within 1 hour after birth (OR= 2.419; 95%CI= 1.914-4.900), with the infant 
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not being the first child (OR=2.361; 95%CI= 1.195-4.665) and with mothers who don‘t 

drink alcohol (OR=2.003; 95%CI=1.039-3.863). 

On the other hand, if the mother was not breastfed as a child and if the baby was 

born small for gestational age, there were significantly lower odds for exclusively 

breastfeeding for 6months or more (OR=0.287; 95%CI=0.086-0.954) and (OR=0.268; 

95%CI=0.087-0.830), respectively. 

When looking at the infants who are currently under 6 months of age, exclusive 

breastfeeding for 6 months was significantly associated with unemployed mothers 

(OR=2.698; 95%CI=1.140-6.385). 

Similarly, the odds of exclusively breastfeeding for 6 months and the odds of 

breastfeeding for 6 months or more were shown to be significantly lower in mothers who 

scored less than the median on the Infant Feeding Knowledge Test (OR=0.274; 

95%CI=0.127-0.591). When looking at the specific questions in the Infant Feeding 

Knowledge Test, 2 questions were significantly associated with lower odds of exclusive 

breastfeeding: question 11 the best food for newborn is breastmilk (OR:0.148; 

95%CI=0.035-0.0623) and question 14 breastfeeding will probably make no difference in 

the size or shape of your breasts (OR:0.541; 95%CI=0.299-0.981) (Table 23). 
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Table 22: Simple binary logistic regression for the predictors of exclusive 

breastfeeding for 6 months and of breastfeeding for 6 months or more in Lebanon. 
 Exclusive 

breastfeeding for 6 

months 

Breastfeeding for 6 

months or more 

Mother’s education   

 Primary school or less  1 1 

Intermediate school or high school or technical 

diploma 

0.952(0.313-2.893) 0.810(0.324-2.022) 

  University degree 1.099(0.334-3.620) 0.587(0.216-1.593) 

Mother’s occupation   

  Employed   1 1 

  Housewife   1.129(0.593-2.148) 1.211(0.712-2.058) 

Father’s education    

 Primary school or less  1 1 

Intermediate school or high school or technical 

diploma 

0.745(0.345-1.609) 0.844(0.440-1.620) 

  University degree 0.815(0.299-2.217) 1.032 (0.446-2.389) 

Crowding index   

  >=1 person per room 1 1 

  <1 person per room 1.032(0.459-2.318) 1.484(0.767-2.873) 

Do you have a paid helper?   

Yes 1 1 

No 2.161(0.826-5.650) 1.250(0.628-2.490) 

Infant birth order   

  First child 1 1 

  Not first child 2.361*(1.195-4.665) 1.231(0.738-2.053) 

Sex of child    

 Male 1 1 

 Female 1.253(0.694-2.261) 1.662*(1.009-2.737) 

Initiation of breastfeeding after birth   

More than 1 hour 1 1 

Within 1 hour 2.419*(1.194-4.900) 1.404(0.748-2.633) 

Way of breastfeeding    

One breast 1 1 

Both breasts  0.653(0.350-1.217) 0.604(0.345-1.056) 

Support from hospital   

Yes 1 1 

No 0.849(0.380-1.896) 0.823(0.403-1.679) 

Fluids within the first 3 days   

Yes 1 1 

No  0.658(0.360-1.205) 0.967(0.582-1.606) 

Cigarette smoking status   

Yes  1 1 

No 0.708(0.392-1.278) 1.276(0.765-2.126) 

Smoking during pregnancy    

Yes 1 1 
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No  1.131(0.468-2.735) 1.418(0.624-3.227) 

Smoking during breastfeeding   

Yes  1 1 

No  0.333*(0.137-0.813) 0.387(0.168-0.894) 

Drinking alcohol    

Yes   1 1 

No  2.003*(1.039-3.863) 1.139(0.606-2.139) 

Drinking alcohol during pregnancy   

Yes 1 1 

No   0.765(0.158-3.692) 0.544(0.170-1.740) 

Drinking alcohol during breastfeeding    

Yes   1 1 

No  1.042(0.577-1.881) 0.604(0.364-1.002) 

Eat breakfast everyday   

Yes  1 1 

No 1.352(0.750-2.436) 0.940(0.570-1.550) 

Mother vegetarian    

Yes   1 1 

No 1.402(0.478-4.114) 0.999(0.441-2.260) 

Taking dietary supplements    

Yes  1 1 

No 0.754(0.388-1.466) 0.936(0.484-1.808) 

Breastfed as a child   

Yes  1 1 

No  0.287*(0.086-0.954) 0.494(0.223-1.095) 

Birth weight    

Large for gestational age  1 1 

Normal weight  0.312(0.078-1.239) 4.375(0.705-27.161) 

Small for gestational age 0.268*(0.087-0.830) 2.885(0.618-13.458) 
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Table 23: Simple binary logistic regression for the association of maternal 

knowledge (infant feeding knowledge test) with exclusive breastfeeding for 6 months 

and breastfeeding for 6 months or more. 
 Exclusive breastfeeding 

for 6 months or more 

Breastfeeding for 6 

months or more 

Q 1: Breastfeeding stops you from having your 

period. 

  

True answer 1 1 

False answer 1.196(0.659-2.170) 1.103(0.664-1.831) 

Q 2: Breast milk makes up a complete diet for a 

baby. 

  

True answer 1 1 

False answer 0.562(0.271-1.164) 0.868(0.491-1.534) 

Q 3: If your breasts are small, you might not have 

enough milk to feed a baby. 

  

True answer 1 1 

False answer 0.441(0.169-1.153) 0.724(0.372-1.421) 

Q 4: When a mother is sick with the flu or a bad 

cold she can continue to breastfeed. 

  

True answer 1 1 

False answer 0.701(0.373-1.316) 0.640(0.379-1.082) 

Q 5: Babies who are breastfed tend to get fewer 

allergies than babies who are formula-fed. 

  

True answer 1 1 

False answer 0.521(0.180-1.513) 0.703(0.332-1.490) 

Q 6: The pill is the best way to prevent getting 

pregnant while you are breastfeeding. 

  

True answer 1 1 

False answer 0.372(0.192-0.720) 1.160(0.615-2.189) 

Q 7: You shouldn‘t try to breastfed if you are 

planning to go back to work. 

  

True answer 1 1 

False answer 0.590(0.292-1.195) 0.633(0.360-1.115) 

Q 8: The more often you breastfeed the more milk 

you will have for your baby. 

  

True answer 1 1 

False answer 0.561(0.128-2.453) 0.361(0.101-1.290) 

Q 9: Babies who are breastfed tend to get fewer 

infections than babies who are formula fed. 

  

True answer 1 1 

False answer 0.875(0.328-2.338) 0.884(0.396-1.974) 

Q 10: Many women are not able to make enough 

milk to feed their baby. 

  

True answer 1 1 

False answer 0.706(0.376-1.327) 0.601(0.346-1.046) 

Q 11: The best food for a new born is breast milk.   

True answer 1 1 

False answer 0.148*(0.035-0.623) 0.400*(0.190-0.842) 

Q 12: When you breastfeed you may get your   
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figure back easier. 
True answer 1 1 

False answer 0.981(0.521-1.849) 0.942(0.545-1.629) 

Q 13: If you breastfeed (no one can help with the 

baby, more time is needed than bottle feeding, 

difficult to feed the baby in public place, none of 

the above are correct). 

  

True answer 1 1 

False answer 1.064(0.532-2.127) 1.031(0.570-1.862) 

Q 14: Breastfeeding will probably makes no 

difference in the size or shape of your breasts. 

  

True answer 1 1 

False answer 0.541*(0.299-0.981) 0.718(0.433-1.188) 

Q 15: What is the optimal duration of 

breastfeeding? 

  

True answer 1 1 

False answer 0.598(0.325-1.099) 0.819(0.471-1.423) 

Q 16: What is the optimal duration of exclusive 

breastfeeding? 

  

True answer 1 1 

False answer 0.717(0.385-1.336) 0.789(0.467-1.333) 

Average    

More or equal to the median 1 1 

Less than the median 0.274*(0.127-0.591) 0.346*(0.191-0.628) 

 

G. Association of infant feeding practices and dietary intakes with overweight/ 

obesity in Lebanese infants and young children.  

 

The association of infant feeding practices and dietary intakes with overweight/ 

obesity in Lebanese infants and young children showed significant higher odds with 

higher BMI of the mothers. Overweight mothers (OR=3.608; 95%CI: 1.811-7.187) and 

obese mothers (OR=3.272; 95%CI:1.575-6.798) were having 3 times higher odds of 

overweight and obese children. Similarly, a sugar consumption at levels exceeding 10% 

of energy intake was associated with significantly higher odds of overweight/obesity in 

children (OR=2.44; 95%CI: 1.062-5.626) (Table 24). 

Pearson correlation between mother‘s dietary intake and child‘s dietary intake 

showed a significant association for all the macronutrients and micronutrients (Table 25). 
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Table 24: Simple binary logistic regression for risk factors associated with 

overweight and obesity in Lebanese infants and young children less than 24 months 

old. 

 
 Overweight/ obesity in infants and young children 

BMI of the mother  

Normal  1 

Overweight  3.608*(1.811-7.187) 

Obese  3.272*(1.575-6.798) 

Exclusive BF for 6 

months and more
a
 

 

No 1 

Yes 0.676(0.271-1.686) 

BF for less than 6 

months
a
 

 

No 1 

Yes 1.621(0.777-3.380) 

Exclusive BF for 4 

months or more
a
 

 

No 1 

Yes 0.559(0.249-1.254) 

BF for less than 4 

months
a
 

 

No 1 

Yes 1.215(0.645-2.288) 

CHO
b 

(%E)  

<=45 1 

>45 1.317(0.614-2.824) 

Total Fat
 b 

(%E)  

<=30 1 

>30 1.447(0.302-6.935) 

Sugar
 b 

(%E)  

<=10 1 

>10 2.444*(1.062-5.626) 

a. Infants and young children more than 6 months, b. Children more than 1 year. 
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Table 25: Pearson correlation between mother’s dietary intake and child’s dietary 

intake. 

 
Dietary intake  Pearson correlation 

Kcal  0.140* 

CHO 0.141* 

Protein 0.188* 

Total Fat 0.221* 

Saturated fat  0.186* 

Monounsaturated fat 0.264* 

Polyunsaturated fat  0.306* 

Linoleic acid 0.320* 

Linolenic acid 0.193* 

Fiber  0.375* 

Sugar  0.215* 
                                 *Correlation is significant at the 0.01 level (2-tailed). 
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CHAPTER V 

DISCUSSION 

According to global health policy of the WHO (WHO, 2001), exclusive 

breastfeeding for 6 months and continued breastfeeding with appropriate, adequate and 

timely introduction of solid foods are recommended. The WHO/UNICEF Global 

strategies for Infant and Young Children Feeding practices (IYCF) recommend that 

countries plan a comprehensive program for community-based breastfeeding promotion 

and support actions to improve breastfeeding practices (WHO, 2007). In order to 

implement appropriate interventions for improving IYCF practices in Lebanon, it is 

important to have baseline information about local breastfeeding and complementary 

feeding practices. Knowing that early nutrition is a neglected aspect of young child‘s 

health in the Middle East, and given the shortage of data on current young child 

nutritional status and dietary practices in Lebanon, this study was undertaken as a part of 

a national project to address key determinants of child health, namely nutritional status 

and dietary practices. The results of this study document a high prevalence of 

breastfeeding with 88.4% of infants being ever breastfed according to the WHO indicator 

9. Batal et al. (2005) reported comparable high prevalence, whereby, based on a national 

sample of 830 Lebanese mother-infant pairs, 95.4% of the mothers reported ever 

breastfeeding their child (Batal et al. 2005). Moreover, the results of this study showed 

that, according to the WHO indicator for exclusive breastfeeding (indicator number 2), 

which focuses on infants aged less than 6 months old at the time of the interview, the 

prevalence of exclusive breastfeeding was estimated at 20.4% (Table 26). According to 

the WHO global Bank Data, which pools information from national and regional surveys, 
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this prevalence is similar to Jordan (21.8%) and Japan (21.0%). It was higher than the 

prevalence of exclusive breastfeeding in Algeria (6.9%), Tunisia (6.2%), Yemen (11.5%), 

Canada (14.4%) and USA (13.6%). And it was lower than the prevalence of exclusive 

breastfeeding in Egypt (57.0%), Kuwait (38.3%), Iraq (25.1%) and Syria (28.7%) ( WHO 

Global Data Bank on Infant and Young Child Feeding, 2014). 

The low exclusive breastfeeding rate that was documented in Lebanon using the 

WHO indicator, was confirmed by the results stemming from maternal retrospective 

recall of breastfeeding practices, which was conducted on all the study sample (exclusive 

breastfeeding rate: 27.5%). These low rates of exclusive breastfeeding are similar to those 

reported by other countries in the MENA region such as Iraq (25%), Saudi Arabia (31%), 

Egypt (38%), Emirates (25%), and Bahrain (24%) (Radwan, 2013; Al-Sairafi et al. 

2002). The documented prevalence rates are also comparable to those reported in Korea 

(26.8%), Romania (34.4%), and Czech Republic (38.4%) (Chung et al. 2013; Holbrook et 

al. 2013). However, they are higher than those reported in developed countries such as 

USA (13.3%) and Canada (13.8%) (Ruowei et al. 2005; Al-Sahab et al. 2010). Moreover, 

almost 48% of infants included in the study received formula milk before the age of 4 

months, and 72.5% before the age of 6 months. Approximately, 21.1% of infants received 

water with added sugar at age less than 6 months, 63% received plain water and 30.9% 

received baby cereals at age less than 6 months. This was also reported in the Lebanese 

study done by Batal et al. (2005), where 41.8 % of the infants received tea, 37.6% 

received sweetened water, and 36.3 % received water before reaching 6 months of age. 

Likewise, Radwan (2013) reported in her study on Emirati women that 15.3%, 10%, and 

2.5% of infants received grippe water, anis, and tea respectively during the first three 
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months of age. 

The results of this study showed that early initiation of breastfeeding, represented 

by the WHO indicator 1, and defined as the proportion of children born in the past 24 

months who were put to the breast within one hour after birth, was met by 25.7% of the 

mothers. Batal et al. (2006) reported that 55.9% of 830 Lebanese mothers started 

breastfeeding their newborns within few hours after birth and 18.3% within half an hour, 

while 21.2% waited for few days after birth to initiate breastfeeding. Other countries in 

the region such as Oman, UAE, as well as countries from other parts of the world such as 

Nepal and Kenya showed higher levels of early initiation of breastfeeding with 84.8%, 

80.6%, 57%, and 63% respectively (Radwan, 2013; Alasfoor, 2005; Ulak et al. 2012; 

Kimani- Murage et al. 2011). The binary logistic regression analysis conducted in the 

present study showed that early initiation of breastfeeding within one hour significantly 

increased the odds of exclusive breastfeeding for 6 months by 2 times. These results 

confirm the importance of proper breastfeeding initiation and encouragement during the 

hospital stay, and the importance of adopting the Baby Friendly Hospital Initiative 

(BFHI). An evidence of the effect of the level of encouragement on the early initiation of 

breastfeeding is the improvement achieved in Oman, from 26.8% in 1992 to 84.8% in 

2000 after the adoption of the Baby Friendly Hospital Initiative (BFHI) (Alasfoor et al. 

2000). 

The results of the present study also showed that infant birth order was 

associated with exclusive breastfeeding for 6 months. More specifically, a mother was 

more likely to exclusive breastfeed if her child was not the first. In fact, new and younger 

mothers are usually less experienced and less knowledgeable about infant feeding, 
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whereas mothers with more than one child may be more equipped to adopt adequate 

feeding practices. Maternal age may also play a role as several previous studies have 

shown that a higher maternal age was associated with a higher duration of exclusive 

breastfeeding and breastfeeding (Gudnadottir et al. 2006; Novotny et al. 2000; Arora et 

al. 2000). It will therefore be interesting to target new moms in future interventions, 

aiming at promoting breastfeeding and healthy infant feeding practices. 

In the present study, having a child who was born small for gestational age was 

significantly associated with lower odds of exclusive breastfeeding for 6 months. This 

result was also shown with Verd et al. (2013) where the chance of exclusive 

breastfeeding continuation by Spanish mothers within 4 weeks of life was less in infants 

whose birth weight was below 2780 g. This could be explained by maternal 

misconception about the quantity of breast milk whereby women tend to believe that 

breastmilk may not be sufficient for their baby (Nabulsi, 2011). This maternal concern 

may get exaggerated when babies are small for gestational age. Likewise, mothers who 

themselves were not breastfed as children showed significantly lower odds of exclusively 

breastfeeding their infants for 6 months. 

When taking pool of infants who were under 6 months of age at the time of the 

interview, it was shown that mothers who were not employed were 2 times more likely to 

exclusively breastfeed their infant. This was also reported by Kok Leong (2011), where 

exclusive breastfeeding for infants under 6 months of age, was positively associated with 

non-working status amongst Malaysians mothers. 

The prevalence of breastfeeding among infants who were still being breastfed at 
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the time of the interview decreased from 75.4% at 3 months to 39.7% at 6 months, to 

24.3% at 1 year, reaching 4.5% at 23 months or greater. The main reported reasons 

behind cessation of breastfeeding were problems with milk production (47.6%) and 

insufficient supply of milk to adequately satisfy the baby (27.8%). These reasons were 

also reported by Batal et al. (2005) with 26.2% of mothers reporting having stopped 

breastfeeding because they believed that breast milk was insufficient, while 6.1% of the 

mothers reported having lactation problems. A number of studies in western countries 

such as the USA (Houghton & Graybeal, 2001), Australia (Scott et al. 2001), and New 

Zealand (Health et al. 2002) reported that the most common reason to stop breastfeeding 

was also the belief of an insufficient breast milk supply. Meedya et al. (2010) reported 

that this is a perceived rather than a real problem, and it has psychological correlates. 

When infant demand increases, maternal milk production increases (Daly & Hartmann, 

1995). Therefore, frequent and exclusive breastfeeding is critical for stimulating optimal 

milk production. At this time, mothers need support and should be taught about adequate 

infant feeding practices and breastfeeding advantages.  

The proportion of mothers introducing solid, semi-solid, or soft foods before 6 

months of age was 45.4%, with mainly baby cereals being the first choice. Batal et al. 

(2005) found higher prevalence with 74.7% of infants receiving solid foods at 5 months 

or less. Moreover, in the MENA region, 81.5%, 78.6%, and 70% of the infants in Saudi 

Arabia, Iraq, and UAE respectively received complementary foods before 6 months of 

age (Mouzzan et al. 2009; Abdul et al. 2008; Radwan, 2012). The main reported reasons 

for introducing solid food was that the child was old enough, that he felt hungry after the 

milk feeds and that it was a tradition in the family. Early introduction of solid foods may 
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be linked with negative health implications, especially that it was shown to be associated 

with the risk of overweight, diabetes, and cardiovascular diseases later in life (Baker, 

2004). However, postponing the introduction of solid foods more than 6 months of age 

could also lead to another set of health problems, since breast milk at this stage of life is 

no longer sufficient to meet the nutritional needs of the growing infant (Dewey, 2003). 

Considering the WHO indicator 4, which refers to the proportion of infants between 6 

and 8 months of age who receive solid, semi-solid, or soft foods, it was found that 86.5% 

of infants met this indicator. This rate was very close to that reported in Jordan (85%); 

however, it was higher than that reported in many Asian countries such as Nepal (70%), 

Pakistan (39%), and Bangladesh (71%) (Kabir et al. 2012; Joshi et al. 2012; World 

Health Organization, Unicef 2010).  

Proper growth amongst infants is not only determined by the time of introduction 

of solids foods, but also by the quality and quantity of foods which are crucial for proper 

growth and development. Therefore, to represent these two factors, the WHO suggested 

three indicators: Minimum dietary diversity, Minimum meal frequency, and Minimum 

acceptable diet (WHO, 2010). Few studies in the literature have used these indicators, 

which may limit comparison of our findings with other countries. The results of the 

current study have shown that the proportion of children meeting the minimum dietary 

diversity, defined as the proportion of children 6-23 months of age who received foods 

from 4 or more food groups, was shown to be 93.5%. This rate was found to be higher 

than that reported in other countries in the region such as Jordan (75%) and Egypt (55%) 

(World Health Organization, Unicef 2010). On the other hand, the proportion of breastfed 

and non-breastfed children 6-23 months of age who receive solid, semi-solid, or soft 



74 
 

foods the minimum number of times or more, represented by the WHO indicator 6 

(Minimum Meal Frequency) was found to be met by 90.8% of breastfed children and 

95.3% of non breastfed children. This proportion is higher than those reported in Nepal 

(82 %) and Bangladesh (81%). Similarly, the minimum acceptable diet, defined as the 

proportion of children 6-23 months of age who receive a minimum acceptable diet apart 

from breast milk, was found to be 88.7% for breastfed children and 95.3% for non-

breastfed children. These rates are higher than those reported for breastfed children in 

Egypt (38%) and Jordan (46%) (World Health Organization, Unicef 2010).  

Nutrient intakes and dietary adequacy of infants and young children, who were 

not receiving breast milk, were determined. For all three age groups (0-6 months, 6-12 

months and 12-24 months), the results showed inadequate intake of vitamin D. vitamin D 

deficiency is strongly associated with risk of acute lower respiratory infections and health 

implications such as rickets (Roth et al. 2010; Manaseki-Holland, 2010). In Ethiopia, 

42% of children with pneumonia had rickets, or severe vitamin D deficiency (Muhe et al. 

1997). Deficient intakes in vitamin D were reported by another study done in the Beirut 

area on infants and young children up to 15 months of age (Kallas, 2005) and in a study 

on Canadian infants below 1 year of age (Kallas, 2005; Friel et al. 2010). This low intake 

might be attributed to the nature of the foods that infants consume and that are low in 

vitamin D (Friel et al. 2010), thus the importance of encouraging the consumption of 

foods fortified with vitamin D. Likewise, inadequate vitamin A intake was reported in 

infants between 0 and 6 months of age. The WHO in 2009 had stated that, in developing 

countries, vitamin A deficiency begins during infancy, when infants do not receive 

adequate supplies of colostrum or breast milk. The prevalence of vitamin A deficiency, in 
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developing countries, begins to increase in young children just after they stop 

breastfeeding (Ross, 2006). Vitamin A deficiency is one of the top causes of preventable 

blindness in children and it also increases the severity and mortality risk of infections 

(particularly diarrhea and measles) (WHO, 2009). Moreover, inadequate Iron intake was 

reported in children between 6 and 12 months of age. This was also documented by the 

study of Kallas (2005) on infants and children less than 15 months in Beirut and by 

another study conducted in Canada by Friel et al. (2010) on infants and children up to 

one year of age. Infants and young children are at risk of developing iron deficiency 

anaemia because of their increased requirements for rapid growth and because of the 

diets that are often lacking in sufficient absorbable iron. Iron deficiency is therefore an 

important health consequence for young children, and could include increased prenatal 

mortality, delayed mental and physical development, negative behavioral consequences, 

reduced auditory and visual function, and impaired physical performance (Zimmermann 

& Hurell, 2007). Some of the negative effects of iron deficiency during early childhood 

are also irreversible and can lead to poor school performance, reduced physical work 

capacity, and decreased productivity later in life (WHO, 2011). This deficiency can be 

attributed to the low intake of animal foods (0.37 serving per day in the present study), 

which are the highest sources of the most bio-available form of iron. Therefore, adequate 

complementary feeding is needed to meet nutritional requirements in order to decrease 

the risk of developing iron deficiency and consequently adverse outcomes of 

neurodevelopment. Furthermore, in children above 1 year of age, both calcium and 

dietary fiber intake were below the requirements. Calcium deficiency and vitamin D 

deficiency increase the risk of rickets, which results from a combination of the two 
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factors. Therefore, ensuring adequate intake of milk and dairy products is necessary not 

only to avoid rickets but also to establish healthy dietary practices that will be associated 

with adequate calcium intake later in life (Greer & Krebs, 2006). The observed low 

intake of dietary fiber might be attributed to the low intake of vegetables shown in our 

study (1.2 servings per day). For the three age groups, the level of Linolenic acid was not 

adequate. Around 20% of 0-6 months infants, 9.1% of children 6-12 months and 21.6% 

of children 12-24 months had intakes lower than 2/3 AIs. This essential fatty acid was 

shown to have a crucial role in the function and the development of nervous system and 

cognition of the child (Uauy et al. 1996). Regarding sugar consumption, the mean intake 

of children 12-24 months (16.42%) was higher than the WHO 2002 recommendation that 

indicates that sugar intake should be less than 10% of the total energy intake. However, 

the new draft guideline proposes that sugar intake must be reduced to below 5% of total 

energy intake per day in order to have positive impacts on health and decrease the risk of 

weight gain (WHO, 2014). The current levels of intake of children 12-24 months old in 

this study, are 3 times higher than the new WHO limit, thus highlighting unhealthy 

practices in this age group which may cause negative effects on health. Efforts should be 

done to ensure adequate intake of nutrients in children. 

One of the key determinants in preventing childhood malnutrition, and which is a 

highly influential factor in the outcome of a child‘s health, is maternal nutrition (United 

Nations Childrens Fund (UNICEF, 2009). Maternal health and nutrition before, during, 

and after pregnancy is part of the WHO global strategy on diet in addressing non-

communicable diseases (World Health Organization, 2004). Therefore, the nutrient intake 

of mothers was also analyzed in the present study. The results showed that the intake of 
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protein was lower than the requirements at the expense of fat, which was consumed at 

levels exceeding the requirements. It was also shown that maternal intakes were deficient 

in vitamins A, D, C and Folate and in minerals Calcium, Zinc, magnesium. In fact, 

among women of childbearing age, inadequate intakes of calcium, iron, folate, zinc, and 

vitamins A and D remain too common. Among these, iron, folate, vitamin D, and zinc are 

of greatest concern due to high losses and requirements; these low dietary intakes can be 

linked to an inadequate consumption of fruits, vegetables, meat, and animal sources of 

food (Bartley et al. 2005). Dawodu and Wagner (2007) have also reported a high 

prevalence of vitamin D deficiency, ranging between 26-84% of women, in Lebanon, 

Saudi Arabia, UAE, Bangladesh, Japan, and Finland. This deficiency was also shown in 

nursing women in USA, where the vitamin D content of human milk was aslo shown to 

be directly related to the lactating mother‘s vitamin D status (Hollis & Wagner, 2004). 

There are overlapping reproductive and developmental consequences of maternal 

micronutrient inadequacies, including impaired maternal immunity, adverse reproductive 

outcomes and maternal health problems, in addition to: impaired cognitive development, 

suboptimal learning ability, an abnormal bone matrix and distorted skeletal formations 

among infants and children (Bartley et al. 2005). Maternal micronutrient deficiencies 

during lactation can also cause a major reduction in the concentrations of some of these 

nutrients in breast milk with subsequent infant depletion (Allen & Graham, 2003). A 

1991 Institute of Medicine report (Nutrition During Lactation) stated that well-nourished 

breastfeeding women do not need routine vitamin or mineral supplementation but that an 

adequate well-balanced diet is needed to ensure optimal nutritional intake.  

The assessment of maternal knowledge regarding infant feeding practices 
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highlighted several knowledge gaps among Lebanese mothers including misconceptions 

regarding insufficiency of milk supply, effect of breastfeeding on the size of their breasts, 

inadequacy of breastfeeding during flu and lack of knowledge about optimal duration of 

breastfeeding and exclusive breastfeeding. These misconceptions have been highlighted 

by previous studies conducted among Lebanese mothers, suggesting that several of these 

misconceptions are deeply embedded in the local culture (Osman et al. 2009; Nabulsi, 

2011). In a longitudinal study conducted among 353 mothers in Beirut, the quantity of 

breast milk that a mother produces was described as a common concern (Osman et al. 

2009). Likewise, Nabulsi (2011) reported that insufficiency of breast milk was one of the 

common reasons for early discontinuation of breastfeeding of 36 Lebanese mothers 

(Nabulsi, 2011). Batal et al. (2006) noted this to be the primary reason for early 

introduction of formula. The high prevalence of mothers who believed that they should 

not breastfeed when they were sick, was also documented by Osman et al. (2009). 

Nabulsi (2011) also showed that the belief that maternal illness would cause bad or 

harmful milk was among those associated with early discontinuation of breastfeeding by 

Lebanese mothers. Moreover, a high rate of mothers in this study thought that 

breastfeeding affect their breast shape, this reason was also one of Nabulsi‘s finding 

where the fear of breast drooping was identified as one of the main reasons for early 

cessation of breastfeeding (Nabulsi, 2011). Maternal knowledge gains all the more 

importance as it was shown to be associated with breastfeeding in the study sample. In 

fact, the odds of exclusively breastfeeding for 6 months and the odds of breastfeeding for 

6 months or more were shown to be significantly lower in mothers who scored less than 

the average on the infant feeding knowledge test. This confirms the need for educational 



79 
 

interventions targeting Lebanese women and aiming to promote adequate infant feeding 

practices. Therefore, the findings of this study support the importance of tackling 

knowledge as a first step toward behavior change and highlight the need for programs 

aiming at addressing breastfeeding misconceptions and enhancing breastfeeding 

knowledge and awareness among mothers (Swanson et al. 2006; Trrant & Dogson, 2007; 

Osman et al. 2009; Nasreddine et al. 2014). 

About 15% of the mothers participating in this study smoked during pregnancy 

and 15.8% during breastfeeding. Several studies have shown that maternal smoking 

during pregnancy increases the prevalence of asthma attacks in the offspring, not only in 

the first year but also later in childhood. Prenatal smoking, specifically nicotine 

component, may alter intrauterine pulmonary development and function or the newborn‘s 

immune system (Souef, 2006; Alati et al. 2006). Some studies have also suggested that 

smoking while breastfeeding may decreases milk production, alters milk composition and 

exhibit behaviors as colic and crying, that may promote early weaning (Menella, 2007).  

In the present study, anthropometric assessment was also performed to evaluate 

maternal and child nutritional status. The results showed low rates of severely stunting 

(2.2%), stunting (5.8%) and wasting (2.3%) in infants and young children. The 

prevalence of infants and young children at risk of overweight is high (24.2%), which 

according to the WHO global database on child growth and malnutrition, is lower than 

the majority of the countries such as Canada (47.0%). Around 11% were shown to be 

overweight, this prevalence was also comparable to Argentina (10.4%), lower than 

Canada but higher than Germany (3.3%). About 3.6% were shown to be obese, this rate 

was comparable to Algeria (3.8%), lower than Canada but higher than Gemrnany 
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(0.25%) and Jordan (0.6%) (Table 27).   

The results of the present study showed an obesity prevalence of 24.7% amongst 

Lebanese mothers. This prevalence estimate is similar to the one recently reported by 

Nasreddine et al. (2012) based on a nationally representative survey. The high prevalence 

of obesity in Lebanese mother gains all the more importance as it was shown to be 

significantly associated with higher odds of overweight (OR=3.608; 95%CI: 1.811-

7.187) and obesity (OR=3.272; 95%CI: 1.575-6.798) in infants and young children in the 

study sample. These results are in agreement with those reported by Nasreddine et al. 

(2014) where parental obesity was associated with approximately a 3-fold increase in the 

odds of overweight (OR= 3.01; 95% CI: 1.61-5.63) and obesity (OR= 2.93; 95% CI: 

1.09-7.86) amongst 6-11-year-old-children, showing that maternal obesity is a risk factor 

for childhood obesity. Maternal BMI has also been proposed as significant determinant of 

obesity in young children (Madise et al. 1999), with the Global Strategy of infants and 

young child feeding affirming that infants and mothers are inseparable biological and 

social units, and the health of one cannot be separated from the health of the other 

(Global strategy for infant and young child feeding). Intervention programs must be put 

in place to obstruct the progress of obesity among mothers and associated-non-

communicable diseases in Lebanon and its direct association with overweight and obesity 

in infants and young children. Mothers and children may also be sharing environmental 

lifestyle and dietary factors that could increase adiposity risk (steward et al. 2004). In 

fact, in the present study, maternal dietary intakes in terms of macro and micronutrients, 

were significantly associated with dietary intakes in infants and young children, 

highlighting the important role mothers could play in modulating their children‘s diet and 
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eating habits. In addition, the results of the present study showed that, a high intake of 

sugar is positively associated with overweight and obesity in children 12-24 months of 

age (OR=2.444; 95%CI: 1.062-5.626). This is in agreement with study in Sweden where 

a high intake of sugar had been suggested to contribute to the increasing prevalence of 

obesity in 1-year-old children (Brekke et al. 2007). 

In this study, no protective association was found between breastfeeding and 

child‘s overweight or obesity. This was also shown in a study done by Hediger et al. 

2001 on US-born children under 5 years where no association was found between 

breastfeeding and overweight in those children (Hediger et al. 2001). Similarly, 

O‘Callaghan et al. studied 4062 children at 5 years old in Australia and did not find a 

significant association between duration of breastfeeding and overweight (O‘Callaghan et 

al. 1997). This could be related to the low rate of overweight and obese children in our 

study or because they didn‘t reach yet the adiposity rebound. 

One important limitation of this study is recall bias due to the retrospective 

nature approach to data collection. It should also be noted that epidemiological studies of 

this kind do not establish causality but may suggest associations. The characteristics of 

the individuals who were not enrolled in the study could not be determined as well. This 

might increase the possibility of our sample not being representative of the target 

population.  
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Table 26: Comparison between our data and the data of several countries based on the WHO global data bank on infant and 

young child feeding practices 

 

Survey 

year 

Country Children 

ever 

breastfed 

Early 

initiation of 

breastfeeding* 

Exclusive 

breastfeeding‡ 

Continued 

breastfeeding 

at 1 year 

Continued 

breastfeeding 

at 2 years 

Introduction 

of solid, 

semi solid or 

soft foods
§
 

  N(%) 

2012 Lebanon  88.49 25.7 20.4 20.8 5.6 86.5 

2006 Algeria  - - 6.9 46.5 22.2 38.0 

2002 Bahrain  95.1 - - - - - 

2000 Egypt  95.5 57.0 57.0 79.9 30.1 71.4 

1987 Kuwait  88.0 - 38.3 - - - 

2006 Iraq  - - 25.1 67.6 35.7 51.0 

2000 Oman  98.8 - - 95.0 72.7 91.1 

2006 Syria  - - 28.7 63.9 16.3 36.5 

2007 Jordan  93.1 38.8 21.8 46.0 10.9 - 

2004 Morocco  95.1 52.0 31.0 58.5 14.7 90.9 

2006 Tunisia  95.8 - 6.2 48.1 15.4 61.1 

2003 Yemen  96.6 40.0 11.5 - - - 

2006 Bosnia  - - 17.6 25.6 9.6 29.0 

2007 Canada  90.3 - 14.4 - - - 

2008 USA 73.9 - 13.6 - - - 

2002 Japan  - - 21.0 - - - 
*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. 
§ Indicator4: Proportion of infants 6 – 8 months of age who receive solid, semi-solid or soft foods. 

WHO Global Data Bank on Infant and Young Child Feeding, 2014 
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Table 27: Comparison between our data and the data of several countries based on 

the WHO global database on child growth and malnutrition 

 

  Severely 

stunted
a
 

Stunted
b 
 Wasted

c
  Risk of 

overweight
d
 

Overweight
e
  Obese

f 
 

Survey date  Country  % 

2012 Lebanon 2.2 5.8 2.3 24.2 10.8 3.6 

2002 Argentina  6.1 17.0 3.5 32.3 10.4 2.3 

2004 Afghanistan  29.7 52.4 14.5 16.7 6.5 3.2 

1992 Algeria  10.4 30.8 6.0 43.9 18.3 3.8 

2010 Armenia  9.7 18.2 2.2 53.5 22.6 9.2 

2012 Bosnia  6.1 13.8 2.0 53.1 26.2 9.2 

2010 China  3.0 10.9 2.5 32.3 9.3 2.2 

1972 Canada  2.4 5.4 0.9 47.0 14.1 4.2 

2006 Germany  0.3 1.5 0.9 23.8 3.3 0.2 

2006 India  27.6 54.1 16.6 10.6 3.5 1.1 

2006 Iraq  15.3 30.5 5.3 47.1 21.0 7.8 

2012 Jordan  2.7 11.0 1.5 29.2 7.2 0.6 

2012 Kuwait  1.8 4.6 2.3 40.1 13.9 2.3 

2011 Yemen  23.6 49.3 11.0 9.2 1.8 0.6 

WHO global database on child growth and malnutrition, 2014  

a. HAZ less than – 3, b. -3=<HAZ <-2, c. -3=<BAZ <-2, d.1<BAZ <=2, e. 2<BAZ<=3, f. BAZ > +3.   
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CHAPTER VI 

CONCLUSIONS AND RECOMMENDATIONS 

In conclusion, this study showed that, even though the prevalence of ―ever 

breastfeeding‖ was high in Lebanon, the prevalence of exclusive breastfeeding for six 

months was low, not exceeding 20% based on the WHO indicator. The factors that were 

found to increase the likelihood of exclusive breastfeeding in the study sample included 

early initiation of breastfeeding within one hour and the child being not the first child in 

the family. Moreover, decreased odds of exclusive breastfeeding were shown for babies 

born small for gestational age, which highlights maternal misconceptions about breast 

milk not meeting the needs of their baby. Likewise, the odds of exclusive breastfeeding 

for 6 months decreased significantly when mothers reported not being breastfed as a 

child, which also confirms the impact of the culture on breastfeeding practices. Similarly, 

maternal employment was found to be associated with significantly lower odds of 

exclusive breastfeeding among the pool of infants who were under 6 months of age at the 

time of the interview. Regarding the prevalence of breastfeeding, it was found to decrease 

from 75.4% at 3 months to only 4.5% at 23 months. The study showed a high proportion 

of mothers who reported introducing solid, semi solid, or soft foods before 6 months of 

age (45.4%), but the minimum dietary diversity and minimum meal frequency were 

found to be met by a high proportion of Lebanese infants and young children. After 

analyzing the nutrient intakes, it was shown that a high proportion of Lebanese infants 

and young children do not meet the nutritional recommendations for Vitamin D, Vitamin 

A, Iron, Calcium and Fiber. High sugar intake was also observed amongst children with a 

mean intake being double as compared to the WHO limit of 10%. Maternal intakes were 
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also found to be deficient in vitamins A, D, C and Folate and in minerals Calcium, Zinc, 

magnesium with the intake of protein being lower than the requirements at the expense of 

fat. The assessment of maternal knowledge regarding infant feeding practices highlighted 

several knowledge gaps among Lebanese mothers including misconceptions regarding 

insufficiency of milk supply, effect of breastfeeding on breast shape, inadequacy of 

breastfeeding during flu or sickness and lack of knowledge about optimal duration of 

breastfeeding and exclusive breastfeeding.  

The prevalence of infants and young children at risk of overweight was found to 

be high (24.2%), with about 3.6% being obese. The prevalence of obesity in mothers was 

estimated at 24.7%. The high prevalence of obesity in Lebanese mother gains all the 

more importance as it was shown to be significantly associated with higher odds of 

overweight and obesity in infants and young children in the study sample. Maternal 

dietary intakes in terms of macro and micronutrients were shown to be significantly 

associated with dietary intakes of infants and young children, and a high intake of sugar 

among children was found to be positively associated with overweight and obesity. 

Based on the study‘s findings, the following recommendations and interventions are 

suggested: 

 Encouraging early initiation of breastfeeding at the hospital by for 

instance adopting the Baby Friendly Hospital Initiative (BFHI). 

 Encouraging adequate complementary feeding to meet nutritional 

requirements of infants. 

 Ensuring maternal optimal nutritional intake by providing adequate well-

balanced diet.  
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 Educating Lebanese women about adequate infant feeding practices, and 

the need for implementation of knowledge and awareness campaigns as a 

first step toward behavior change aiming at addressing breastfeeding 

misconceptions and enhancing breastfeeding knowledge and awareness 

among women. 

 Targeting new mothers in future educational interventions aiming at 

promoting breastfeeding and healthy infant feeding practices. 

 Targeting young women during the school years to spread awareness of 

the benefits and the challenges of breastfeeding by revising the school 

curricula and updating undergraduate and graduate training programs 

(Nasreddine et al. 2014). 

 Using media as a breastfeeding awareness vehicle and aiming at 

addressing the issue of breastfeeding in public (Nasreddine et al. 2014). 

 Developing policies to support day-care facilities at work, allowing for 

lactation breaks and extending maternity leave (Nasreddine et al. 2014). 

 Developing intervention programs to obstruct the progress of obesity 

among mothers and its direct association with overweight and obesity in 

infants and young children. 

 Encouraging supplementation of vitamin D and Iron for young children 

under 2 years old 

 Highlighting the role of pediatricians in encouraging proper infant and 

young child feeding practices. 

 



87 
 

 

APPENDIX I 

Arabic questionnaire 
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Consent form 
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Table A.1 : Simple binary logistic regression for the predictors of exclusive 

breastfeeding, of breastfeeding for 6 months in Lebanon for infants under 6 months 

of age at the time of the interview. 

 
 Information from 24 dietary recall 

 Exclusive breastfeeding 

for 6 months 

Breastfeeding  

for 6 months  

Mother‘s education   

    Primary school or less  1 1 

    Intermediate or high school or technical diploma 1.75(0.20-15.5) 1.23(0.27-5.64) 

    University degree 1.61(0.17-15.7) 0.73(0.15-3.60) 

Mother‘s occupation   

   Employed   1 1 

   Housewife   3.09 (0.84-11.40) 2.70*(1.14-6.38) 

Father‘s education    

    Primary school or less  1 1 

    Intermediate or high school or technical diploma 1.29(0.26-6.54) 1.60(0.44-5.76) 

    University degree 0.59(.07-4.85) 1.04(0.23-4.70) 

Crowding index   

    >=1 person per room 1 1 

   <1 person per room 0.56(0.12-2.70) 0.97(0.32-2.92) 

Do you have a paid helper?   

   Yes 1 1 

   No 1.08(0.32-3.61) 1.07(0.40-2.87) 

Infant birth order   

   First child 1 1 

   Not first child 1.50(0.55-4.14) 1.27(0.57-2.84) 

Sex of child    

   Male 1 1 

   Female 1.02(0.39-2.71) 1.15(0.51-2.55) 

Initiation of breastfeeding after birth   

   More than 1 hour 1 1 

   Within 1 hour 1.56(0.49-4.94) 1.11(0.40-3.07) 

Way of breastfeeding    

   One breast 1 1 

   Both breasts  0.84(0.29-2.37) 0.36(0.12-1.08) 

Support from hospital   

  Yes 1 1 

   No 0.82(0.17-4.08) 0.65(0.18-2.30) 

Fluids within the first 3 days   

  Yes 1 1 

  No  0.94(0.35-2.50) 1.15(0.51-2.60) 

Cigarette smoking status   

  Yes  1 1 

  No 2.64(0.71-9.77) 0.80(0.33-1.96) 

Smoking during pregnancy    

  Yes 1 1 

  No  0.22(0.18-2.69) 0.48(0.11-2.18) 

APPENDIX III 

Tables 
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Drinking alcohol    

  Yes   1 1 

  No  2.53(0.35-21.03) 5.51*(1.36-22.27) 

Drinking alcohol during breastfeeding    

  Yes   1 1 

  No  0.46(0.14-1.49) 0.92(0.39-2.14) 

Eat breakfast everyday   

  Yes  1 1 

  No 0.45(0.14-1.47) 0.41*(0.17-0.97) 

Mother vegetarian    

  Yes   1 1 

  No 1.77(0.37-8.52) 1.03(0.34-3.10) 

Taking dietary supplements    

  Yes  1 1 

  No 0.86(0.32-2.33) 0.57(0.24-1.35) 

Breastfed as a child   

  Yes  1 1 

  No  1.33(0.38-4.67) 0.85(0.31-2.36) 

Birth weight    

  Large for gestational age  -- 1 

  Normal weight  -- 0.50(0.03-8.95) 

  Small for gestational age -- 0.88(0.08-10.09) 
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Table A.2 : Simple binary logistic regression for the association of maternal 

knowledge (infant feeding knowledge test) with exclusive breastfeeding, breastfeeding 

for 6 months for infants under 6 months of age at the time of the interview. 
 Information from 24 dietary recall 

 Exclusive breastfeeding for 

6 months  

Breastfeeding for 6 

months  

Q 1: Breastfeeding stops you from having your 

period. 

  

True answer 1 1 

False answer 2.20(0.71-6.80) 1.21(0.51-2.89) 

Q 2: Breast milk makes up a complete diet for a 

baby. 

  

True answer 1 1 

False answer 1.36(0.50-3.70) 1.27(0.54-2.97) 

Q 3: If your breasts are small, you might not have 

enough milk to feed a baby. 

  

True answer 1 1 

False answer 1.23(0.36-4.22) 1.48(0.48-4.58) 

Q 4: When a mother is sick with the flu or a bad 

cold she can continue to breastfeed. 

  

True answer 1 1 

False answer 0.88(0.28-2.71) 0.42*(0.17-1.02)  

Q 5: Babies who are breastfed tend to get fewer 

allergies than babies who are formula-fed. 

  

True answer 1 1 

False answer 1.06(0.21-5.40) 0.21*(0.05-0.86) 

Q 6: The pill is the best way to prevent getting 

pregnant while you are breastfeeding. 

  

True answer 1 1 

False answer 2.43(0.29-20.27) 1.38(0.43-4.49) 

Q 7: You shouldn‘t try to breastfed if you are 

planning to go back to work. 

  

True answer 1 1 

False answer 0.97(0.33-2.84) 0.39(0.17-0.93) 

Q 8: The more often you breastfeed the more milk 

you will have for your baby. 

  

True answer 1 1 

False answer 0.72(0.08-6.38) 0.79(0.17-3.74) 

Q 9: Babies who are breastfed tend to get fewer 

infections than babies who are formula fed. 

  

True answer --- 1 

False answer --- 1.15(0.20-6.59) 

Q 10: Many women are not able to make enough 

milk to feed their baby. 

  

True answer 1 1 

False answer 0.23*(0.08-0.64) 0.49(0.19-1.25) 

Q 11: The best food for a new born is breast milk.   

True answer --- 1 

False answer --- 0.62(0.21-1.88) 
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Q 12: When you breastfeed you may get your 

figure back easier. 

  

True answer 1 1 

False answer 0.65(0.19-2.16) 0.71(0.30-1.70) 

Q 13: If you breastfeed (no one can help with the 

baby, more time is needed than bottle feeding, 

difficult to feed the baby in public place, none of 

the above are correct). 

  

True answer 1 1 

False answer 1.54(0.41-5.86) 0.50(0.16-1.49) 

Q 14: Breastfeeding will probably makes no 

difference in the size or shape of your breasts. 

  

True answer 1 1 

False answer 0.91(0.33-2.50) 0.60(0.26-1.40) 

Q 15: What is the optimal duration of 

breastfeeding? 

  

True answer 1 1 

False answer 0.77(0.26-2.25) 0.81(0.32-2.04) 

Q 16: What is the optimal duration of exclusive 

breastfeeding? 

  

True answer 1 1 

False answer 1.05(0.38-2.88) 0.55(0.24-1.24) 

Average    

More or equal to the median 1 1 

Less than the median 0.45(0.11-1.83) 0.35*(0.13-0.93) 
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