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AN ABSTRACT OF THE THESIS OF 

 

Hibeh Mohamad Shatila   for Master of Science 

 Major: Nutrition 

 

 

 

Title: Dietary patterns and their association with obesity indices among Lebanese 

children 2-5 year old. 

 

 

 

 

In The Eastern Mediterranean region obesity is becoming the most frequent 

nutritional disorder among children. The present study aims to determine the dietary 

pattern and their association with socio-demographic and lifestyle factors and BMI 

among Lebanese children aged 2-5 year old. 

 

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

(n=531) of 2-5 year old children and their mothers. Subjects were recruited from 

randomly selected households based on stratified cluster sampling from the six 

governorates of Lebanon. Socio-demographic, lifestyle, dietary and anthropometric data 

were collected. Overweight and obesity were defined according to WHO 2007 growth 

standards. 

 

Using factor analysis two dietary patterns were identified: the “Sweet pattern” 

and the “Lebanese” pattern. The sweet pattern was characterized by high intake on 

sweetened beverages, Fast food, Salty snack, sweetened dairy and desserts, condiments, 

added fats and oil, animal protein, tea and pizza and pie. The Lebanese pattern was 

characterized by high intake of bread, rice and pasta, dairy products, tea, fruits and 

vegetables, starchy vegetables and legumes, yogurt, added fat and oil and nuts and 

seeds. 

 

Children belonging to the third tertile of the Lebanese pattern were found to 

have 70% lower risk (OR=0.30, CI=0.90-0.98) of being overweight and obese when 

adjusted for age, sex and other socio-demographic and lifestyle factors. 

 

These findings are in accordance with the literature review suggesting that the 

Lebanese dietary pattern is protective against obesity. No association was found 

between the sweet pattern and risk of obesity.   
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CHAPTER I 

LITERATURE REVIEW 

 

A. Prevalence Obesity among Preschool Children 

A marked increase in the prevalence of childhood obesity has been observed 

worldwide in recent decades, with children manifesting obesity at progressively 

younger age (Shashaj et al. 2014). In 2010, de Onis, Blossner and Borghi estimated that 

the worldwide prevalence of childhood overweight and obesity for children younger 

than 5, increased from 4.2% in 1990 to 6.7% in 2010 which is an alarming increase of 

60%. If this trend continues the number is estimated to reach 9.1% by 2020  (de Onis, 

Blossner and Borghi 2010). The study also showed that developed and developing 

countries followed a similar pattern of increased prevalence of overweight and obesity 

in preschool children, 11.7% and 6.1%, respectively. However, the relative percent of 

change in developing countries is greater (65% vs 48% from 1990-2010). 

 

1. The United State 

The rate of childhood obesity has increased at a rapid rate since the 1960s as 

shown by data provided by NHANES  (Fryar, Carroll and Ogden 2012). Among 

preschool children aged 2–5 years, obesity increased from 5.0% to 12.1% between 

1976–1980 and 2009–2010 (Fryar, Carroll and Ogden 2012). In 2011-2012, the 

prevalence of obesity was estimated to over 8% in the same age group  (Ogden, Carroll, 

Kit and Flegal 2014). Although the prevalence of obesity in this age group remains 

high, it has leveled off when compared to last data collected in 2009-2010. This can be 

explained by the increased focus of many public health efforts in the United States 
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(Ogden et al. 2014).  

 

2. Europe  

A number of studies have examined the trends in childhood obesity in 

European countries. These data suggest that childhood obesity has increased steadily in 

this region over the past two to three decades; but data on overweight and obesity in 

pre-school children are scarce and their interpretation is difficult (Cattaneo et al. 2010; 

Lobstein, Baur and Uauy 2004).  Based on a recent meta-analysis from 27 countries of 

the European Union, the countries in the Mediterranean region and British islands report 

the highest rates of overweight and obesity in pre-school children. While countries in 

middle, eastern and northern Europe reports the lowest; with Spain ranking highest in 

prevalence of overweight and obesity (32.3%) among 4 years old children using IOFT 

reference, and Romania reported the lowest prevalence (11.8%) (Cattaneo et al. 2010). 

 

3. Africa and Asia  

In Africa the prevalence of overweight and obesity among preschool children 

was estimated in 2010 to be 8.5% and it is expected to reach 12.7% by 2020. In Asia the 

estimated prevalence is lower than Africa (4.9%in 2010). However in absolute numbers, 

Asia has higher number of overweight and obese preschool children. Of all sub regions 

in 2010, North Africa has the highest prevalence (17%) which is driven mainly by 

Egypt (20.5% in 2008) and Libya (22.4% in 2007)  (de Onis et al. 2010).  

 

4. Eastern Mediterranean and Middle East Region 

Although research on over nutrition among preschool children in the Arab 

world is scarce, available data suggest that the rate of overweight and obesity in 
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children younger than 5 years are similar to rates reported in developed countries. The 

prevalence of obesity in children younger than 5 years in Arab countries ranges between 

6.5% and 9.9% (Rahim et al. 2014). Among Saudi preschoolers (1-6 year old) 

prevalence of overweight and obesity in boys was 10.7% and 6.0%, respectively, while 

in girls, it was reported to be 12.7% and 6.74%, respectively. Among 1-18 years old 

Saudi children, obesity prevalence was highest in the 2-3 year old category, where 

16.4% boys and 13.7% girls were obese (El-Hazmi and Warsy 2002). 

In Kuwait, obesity is considered to be the most frequent nutritional disorder 

among preschool children. Al-Qaoud and Prakash found that 8 % of Kuwaiti preschool 

children were overweight and 12.1% were obese (Al-Qaoud and Prakash 2009). In 

Bahrain, prevalence of overweight and obesity among children aged 2-5 was 12.3% 

(8.4% in Girls and 7.2 % in boys) using WHO cut-off values (Al-Raees, Al-Amer, 

Musaiger and D'Souza 2009). Similarly, in Birjand, Iran overweigh was found to be 

10.6% (11.7% in girls and 9.6% in males) and obesity 7.6% (6.3% in females and 9.6% 

in males) (Fatemeh et al. 2012).  

 

5. Lebanon  

Data on the prevalence of obesity among preschool aged children are limited in 

Lebanon. A study conducted in 2003 on 3-9 year old children showed that 16.7% were 

overweight and 4.8 % were obese (Sibai, Hwalla, Adra and Rahal 2003). Recent data on 

6-19 year old Lebanese children show an upward trend in Childhood obesity; were 

comparing data from 1997-2009 showed an approximate two-fold increase in 

prevalence of obesity (Nasreddine, Naja, Akl, Chamieh, Karam, Sibai and Hwalla 

2014). These findings highlight the need for further studies to investigate obesity among 

children and preschoolers in Lebanon. 
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B. Definition and Assessment of Obesity among Children 

Childhood overweight and obesity has reached epidemic level worldwide. 

Obesity result from imbalance between energy intake and energy expenditure and can 

be defined as excess body fat. It has both short- and long term association with morbid 

outcomes (Daniels et al. 2005; Dehghan, Akhtar-Danesh and Merchant 2005).  

Different methods can be used to assess overweight and obesity in children including 

direct and indirect methods.  

Direct measures of body fat provide estimation of total body fat mass and 

various components of fat free mass (Lobstein et al. 2004). These techniques include 

under water weighing, magnetic resonance imaging (MRI) and dual energy X-ray 

absorptiometery (DEXA) (Lobstein et al. 2004). Indirect methods uses anthropometric 

measurements to assess adiposity in clinical, research and surveillance setting because 

they require less expense and expertise than the direct methods which its use is 

restricted mostly for research purposes. The most widely used indirect methods for the 

assessment of obesity in children include body mass index (BMI), waist circumference 

and skin fold thickness (Barreira et al. 2012; Lobstein et al. 2004).  

BMI is defined as weight over height squared (kg/m²). It is widely used as an 

index of body fatness in children, adolescent and adults and considered the most 

convenient way of measuring relative adiposity.  Unlike the BMI cut-off point in adults 

which have clear cut of points; adults with BMI greater than 25 kg/m² are considered 

overweight and those with BMI greater than 30 kg/m² are considered obese: BMI in 

children and adolescence varies with age and gender and several different references for 

classifications exist  (Jackson, Rashed, Al-Hamad, Hwalla and Al-Somaie 2007; 

Lobstein et al. 2004). The major growth charts developed to asses overweight and 

obesity in children are listed below. 
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1. World Health Organization (WHO) 1995 Reference standards 

The WHO in 1995 developed recommendations for the proper use and 

interpretation of anthropometric indicators in individuals and populations (World Health 

Organization 1995). For children under the age of 9 years, weight-for-height Z scores 

were recommended. Hence, children with weight-for-height Z-score >1 are classified as 

overweight and those with Z-score >2 are classified as obese. For children greater than 

9 years old, BMI-for age percentiles were recommended (World Health Organization 

1995) based on data from Must, Dallal and Dietz (1991). Must et al. (1991) uses the 

data from NHANES I to calculate BMI percentiles for individuals aged 6-74 years. 

Based on that data, children and adolescents with BMI ≥85th percentiles are classified 

as overweight and those with BMI ≥95th percentile as obese  (Must et al. 1991). 

 

2. Center for Disease Control and Prevention (CDC) Reference (2000)  

In 2000 the CDC released growth chats from birth to 20 year of age. The 

growth charts were based on U.S national data collected from 5 representative surveys 

preformed between 1963 and 1994 (NHANES I, II, III and NHES II and III)  (de Onis, 

Garza, Onyango and Borghi 2007). Based on that, children aged 2-20 years old with 

BMI between 85
th

 and 95
th

 percentile are classified as at risk of overweight and those 

with BMI greater or equal to 95th percentile are classified as overweight. However 

some organizations such as the Institute of Medicine and the American Academy of 

Pediatrics,  chooses to call children with BMI equal to 95th percentile or greater as 

Obese rather than overweight in order to stress on the seriousness of childhood obesity  

(Koplan, Liverman and Kraak 2005; Krebs et al. 2007). After the development of the 

IOTF and the WHO 2007 cutoffs, studies outside the US do not use the CDC 2000 

reference anymore except for comparative purposes (Himes 2009). 
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3. International Obesity Task Force Reference (IOTF) 

The IOTF was developed from BMI data collected from six different nationally 

representative surveys of growth from Great Britan, Brazil, Hong Kong, Singapore, the 

Netherlands and the U.S and therefor it is often used in epidemiological research for 

comparative purposes among different populations (Cole, Bellizzi, Flegal and Dietz 

2000). Cole et al. (2000) define overweight and obesity in children aged 2-18 years 

through developing age and gender specific BMI cutoff values that correspond to the 

adults’ cutoff values 25kg/m
2 

(overweight) and 30kg/m
2 

(obese) at 18 years of age.  

 

4. World Health Organization (WHO) 2007 Reference 

Previous recommendations by WHO had drawbacks such as it started only at 

age of 9 year and covered a narrow BMI distribution range (5
th

 to 95
th

 percentile) (de 

Onis et al. 2007). Therefore, in 2006, the WHO released new growth standards for the 

assessment of weight, height and BMI for age for children 0-5 year of age (de Onis, 

Onyango, Borghi, Garza and Yang 2006). 

The WHO Multicenter Growth reference study (MGRS) was a population-

based study done between 1997-2003 in several countries including Ghana, Brazil, 

Norway, Oman, India, and the USA. Data from this study was combined with the 1977 

NCHS/WHO growth references, to develop the new WHO growth standards (de Onis et 

al. 2006). The WHO now classifies overweight as a BMI z-score of greater than 2SD 

that is equal to a BMI of 25 kg/m
2 

at 19 year old and
 
obese as a BMI z-score of greater 

than 3SD which is equal to BMI of 30 kg/m
2 

at the age of 19 (de Onis et al. 2007).  

The alarming increase in childhood obesity has become the focus of many 

public health efforts because evidence show that overweight and obese children are 

more likely to be overweight and obese in adulthood than lean children (Shashaj et al. 
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2014).  

 

C. Consequence of Childhood Overweight and Obesity 

It has been shown that childhood obesity increases the likelihood of adulthood 

obesity in several studies (Daniels et al. 2005; Freedman et al. 2005; Lobstein et al. 

2004). Freedman et al. (2005) reported that BMI of 2-5 year old children who were 

overweight were more than 4 times likely to become over fat adults than other children 

in the normal BMI range. In addition to the increased risk of becoming an overweight 

adult and the know comorbidities that accompany it, childhood overweight and obesity 

experience similar detrimental effect as overweight and obese adults, these 

complications are not only physical but also psychological. The Bogalus Heart Study 

found that almost 50% of children who were overweight at 5 to 10 years had 

cardiovascular risk factors such as high BP, dyslipidemia, or elevated insulin level 

(Daniels et al. 2005). Furthermore, in a cohort study, it was found that despite short-

term exposure to excess weight; metabolic abnormalities such as hypertension, 

dyslipidemia, insulin resistance and nonalcoholic fatty liver disease were detectable in 

preschool children (2-6 year old) at the onset of overweight and obesity (Shashaj et al. 

2014). Even type 2 diabetes, which previously was only seen in adults, has been on the 

rise in obese children. The onset of Diabetes in youth will increase the risk in early 

adulthood of the advanced complications that accompany this disease (Lobstein et al. 

2004). Childhood obesity is associated with psychological and social consequences. 

Elevated BMI has been positively linked to depression in children. Overweight and 

obesity in children has been associated with increased psychosocial difficulties such as 

decreased peer relationships. In addition to fewer friends, being teased about weight is 

another cause of increased psychosocial distress (Daniels et al. 2005). Obese youth has 
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been associated with becoming an adult with lower educational attainment, earning less 

money, experiencing higher rate of poverty (Lobstein et al. 2004). The cause of obesity 

is due to several factors that can be classified into 2 parts; Genetic and Environmental. 

Knowing the causes might help in the intervention to decrease incidence and prevalence 

of childhood obesity.  

 

D. Risk Factor for Overweight and Obesity in Children 

Environmental causes of obesity are complex, but at macroscopic level it is 

known that obesity occurs when energy intake exceeds energy expenditure. There are 

multiple causes of this imbalance and therefor the rise in obesity that has been seen 

cannot be addressed by a single ethology. It is suggests that behavior and environmental 

factors play a major role in the modification of the balance between energy intake and 

expenditure (Dehghan et al. 2005; Ebbeling, Pawlak and Ludwig 2002). However, not 

all individuals become obese, which suggest that some people have higher risks of 

becoming obese in an environment that stimulates it (Li, Law, Lo Conte and Power 

2009). In order to understand the cause of obesity one has to look at genetic, 

environmental and behavioral aspects associated with childhood obesity. 

 

1. Genetics Factor and Family History of Obesity 

There is abundance of evidence for a strong genetic component in the 

determination of body composition in young children (Stunkard, Harris, Pedersen and 

McClearn 1990). Studies in twins, non-twin siblings and adoptees have shown that 

genetics contribute from 40%-70% to the inter-individual variation in obesity (Maes, 

Neale and Eaves 1997). However, findings from genome-wide-association studies 

(GWAS) explain a very few of the inheritance of obesity. GWAS data has found over 
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42 genes that are likely associated with obesity. Unfortunately thesis genes explain only 

s small proportion of the inter-individual variability in BMI (Manco and Dallapiccola 

2012). There is still a large gap between the evidence for genetic regulation of weight 

and actual identified genes (Sabin, Kao, Juonala, Baur and Wake 2015). Evolving 

research on non-genetic determinants, mainly epigenetics, suggests environmental 

factors may influence the expression of some key weight-regulating genes (Kuehnen et 

al. 2012),  

Looking at parent-offspring association, it is clear that parent obesity is a 

strong determinant of offspring obesity. It has even been shown that offspring fatness 

increase linearly with parent fastness. It is suggested that the parent-offspring BMI 

association are due to genetic cause because genetic variants liked to obesity was 

observed in both. Available evidence suggests that this association is stronger for 

mothers than fathers (Parsons, Power and Manor 2001; Whitaker 2004). Several cross-

sectional studies showed that an obese mother was more likely to have an obese child. 

Obesity was present in almost 1in 4 preschoolers who were born to an obese mother 

compared to less than 1 in 10 of children born to a normal weight mothers (Whitaker 

2004). This association between overweight mothers and overweight children was also 

seen in Lebanon (Jabre, Sikias, Khater‐Menassa, Baddoura and Awada 2005). However 

the rapid increase in obesity worldwide in recent decades is likely caused by changes in 

environmental factors, because genetic-make up of people around the world cannot have 

changed that drastically (Ebbeling et al. 2002; Li et al. 2009). Since parent-offspring 

share common environmental factors, such as socioeconomic, diet, physical activity and 

other behavioral factors (eg snacking or skipping breakfast) it is suggested that genetic 

as well as shared environmental factors influence child obesity (Li et al. 2009).  
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2. Socio-Economic Status  

Several studies published in different countries, suggests that SES affects 

peoples risk of developing obesity, in both adults and children (McLaren 2007; Wang 

and Lim 2012). In general, studies show that obesity is related to SES; however, the 

association varies with gender, age, and country. SES may affect lifestyle and 

populations access to food and as a result, influence their energy balance (Wang and 

Lim 2012). There are several ways that can be used to evaluate the SES such as, the 

income, location (rural vs. urban), the crowding index (high CI associated with low 

SES), the educational levels and working status of parents (Melki et al. 2004).  

Studies has shown that low-SES groups in developed countries and high-SES 

groups in developing countries are at a higher risk than their counterparts (Chen, Modin, 

Ji and Hjern 2011; Murasko 2011). Studies from the Middle East showed that obesity is 

more common in children living in urban areas and among those with higher SES 

(Chakar and Salameh 2006; Musaiger 2011). When comparing high SES and low SES 

in Lebanon and Syria Nasreddine, Mehio‐Sibai, Mrayati, Adra and Hwalla (2010) found 

that obesity is more common among those with high SES. This could be explained by 

the adaptation of Western unhealthy dietary practices among those with higher SES in 

developing countries (Ebbeling et al. 2002). It has also been shown that the increase in 

working hours among mothers of high SES was linked to increase in overweight among 

those children (Anderson, Butcher and Levine 2003). 

Studies on the link between SES and childhood obesity are still inconclusive, 

therefor more studies should be done.  Furthermore, in addition to looking at the socio-

economic criteria for childhood overweight and obesity, it might be important to look at 

dietary habits and practices such as breakfast skipping and snacking  
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3. Dietary Habits Practices 

Alongside the increase in obesity that has been seen in the past few decades, 

there have been changes in dietary practices that may be linked to obesity such increase 

in eating out and snacking (Newby 2007; Nicklas, Myers, Reger, Beech and Berenson 

1998). 

 

a. Breakfast Skipping 

Breakfast eating has been proposed to be linked to a healthy bodyweight 

(Dubois, Girard, Potvin Kent, Farmer and Tatone-Tokuda 2009). Numerous studies 

show a positive association between breakfast skipping and incased risk of overweight 

and obesity in children  (Dubois, Girard and Kent 2006; Dubois et al. 2009; Tin, Ho, 

Mak, Wan and Lam 2011). Possible mechanisms that mediate the link between 

breakfast skipping and increase in weight is the subsequent increase in intake of high-

energy snacks, decrease in healthy food consumption and larger meal portions for the 

rest of the day (Dubois et al. 2009; Lobstein et al. 2004; Newby 2007). However the 

association between breakfast skipping and childhood obesity is not always consistent. 

For instance in the Bogalus heart study no link was found between skipping breakfast 

and increased risk of overweight or obesity (Nicklas et al. 1998) and Stralen et al. 

(2012) found no significant association between breakfast consumption and WC and 

BMI.  

 

4. Snacking 

Snacking can be defined as eating between meals and mostly consist of high-

fat, energy-dense, salty, or sweet foods (Musaiger 2011; Patro and Szajewska 2010). 

However, there is no clear universal definition of “snack” and therefore it varies in 
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different studies (Musaiger 2011; Patro and Szajewska 2010).  

Reports on snacking and its link to overweight and obesity in children are 

conflicting and in conclusive. The rise of childhood obesity parallels with reported 

increase in daily snacking, and more frequent snacking has been positively associated 

with BMI in children (Musaiger 2011). In a study among young children in US 

snacking, accounted for 27 percent of their daily caloric intake in 2006. A shift toward 

consuming more salty snacks and candy was reported, but sweetened beverages and 

desserts remained the major snacking sources (Piernas and Popkin 2010). Lioret et al. 

(2008) showed a significant inverse association between overweight and the 

contribution to snacking among 3-11 year old French children. 

However, according to the ADA, snack food intake is not likely to be 

associated with adiposity in children (Davies 1997). The lack of consistent definition of 

what a snack is may be the main cause of the inconsistence seen in the effect of 

snacking (Patro and Szajewska 2010). 

 

5. TV Viewing  

The possible role of increase in sedentary lifestyle in the development in 

obesity in children has been receiving increased attention, and time spend viewing TV 

has been linked as a key independent predictor of weight status (Danner 2008; 

Dennison, Erb and Jenkins 2002; Jones, Fiese and Team 2014; Viner and Cole 2005). 

The American academy of pediatrics (2013) recommend that parent limit television 

viewing to no more than 2 hrs per day. Among school age children a dose-response 

relationship have been seen between the amount of TV viewing and prevalence of 

obesity (Dennison et al. 2002). Viner and Cole in 2005 found that weekend TV viewing 

in early childhood independently predicted increased adult BMI  (Viner and Cole 2005). 
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Jargo et al. (2005) in a longitudinal study, found that the hours of TV viewing among 3-

4 y-old children were positively associated with BMI, even after controlling for diet and 

physical activity (Jago, Baranowski, Baranowski, Thompson and Greaves 2005). The 

proposed mechanism by which TV viewing is linked to increase in BMI includes; 

replacing time that could be used for physical activity with sedentary activity, being 

distracted by eating and being a primary source of advertisements for unhealthy food 

choices (Jones et al. 2014).  

 

6. Infant Feeding Practice 

Breastfeeding represents the ideal form of feeding for newborns. Several 

studies have been published on the relation between early infant feeding and later 

development of obesity in childhood (Dewey 1998; Horta and World Health 

Organization 2007; Li, Parsons and Power 2003). It’s proposed that human milk may be 

involved in growth and appetite control in the neonatal period and infancy, affecting the 

programming of energy balance regulation both in childhood and adulthood  (Dewey 

1998; Rodriguez-Palmero, Koletzko, Kunz and Jensen 1999). Breastfeeding exclusivity 

and for longer duration lead to lower growth rates during the first year of life, and as a 

result seem to lower risk of overweight and obesity in preschool children (Dewey 

1998). However, Inconsistency exists across the studies on breastfeeding and the short 

term and long-term obesity risk some show protective effects some show no effect (Li 

et al. 2003). These controversial findings may be due to potentially confounding factors 

(Li et al. 2003). Diez et al. (2001) found a positive association between breastfeeding 

and prevention of obesity later in life and suggest that breastfeeding may be added as a 

preventive intervention (Dietz 2001). In a systematic review and meta-analysis for 

WHO by Horta et al. (2007), showed that breastfeeding was associated with 22% 
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reduced risk of obesity in later life  (Horta and World Health Organization 2007). In a 

recent study in japan, it was found that exclusive breastfeeding at 6-7 months of age 

was associated with decreased risk of overweight and obesity, even after adjustment for 

potential confounders (Yamakawa, Yorifuji, Inoue, Kato and Doi 2013). However, 

some studies found no effect associated with breastfeeding and childhood obesity 

(Burke et al. 2005; Kwok, Schooling, Lam and Leung 2010; Vafa, Moslehi, Afshari, 

Hossini and Eshraghian 2012).  

 

7. Dietary Factors  

It seems logical to assume that the dietary factors play the major role in the 

obesity epidemic since it accounts for the energy in, and that increased caloric intake 

over time would result in weight gain. 

 

8. Energy Intake 

Studies on the relationship of energy intake and BMI in children and 

adolescents have produced confounding results. Some found positive relationship 

between energy intake and obesity  (Elliott et al. 2011; Grant, Ferguson, Toafa, Henry 

and Guthrie 2004; Scaglioni et al. 2000), other reported no association (Lagiou and 

Parava 2008) some even found inverse relationship (Hassapidou, Fotiadou, Maglara and 

Papadopoulou 2006).  

The lack of finding that fatter children have higher reported energy intake 

maybe due to underreporting of food intake in obese children and adolescent (Bandini, 

Schoeller, Cyr and Dietz 1990; Maffeis, Pinelli and Schutz 1996). As a result of the 

contradictive findings several studies investigating the relationship between BMI with 

energy intake have suggested that macronutrient composition of the diet may play an 
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important role in childhood obesity (Elliott et al. 2011). 

 

9. Fat  

Fat, as the most energy dense macronutrient has been accused for many years 

as the cause of increase in pediatric obesity. However, obesity has been on the rise, 

despite the fact that cross-sectional and longitudinal studies suggest there has been a 

decrease in fat consumption among children in the US in the past three decades. Even in 

UK dietary fat intake among children was found to be within government 

recommendations (Dehghan et al. 2005). On the contrary, several cross sectional studies 

have reported a positive relationship between fat and degree of adiposity in children 

(Maffeis et al. 1996; Tucker, Seljaas and Hager 1997). McGloin et al. (2002) found that 

subjects in Northern Ireland who consume higher intake of fat were significantly fatter 

compared to those with low intake of dietary fat. Robert et al. (1999) saw an increase in 

the measurement of skin fold thickness with higher intake of fat among 4 to 7 year old 

children in Texas. The inconsistence in the findings might be due that the type of fat 

consumed may play greater role in adiposity than amount of fat (Ebbeling et al. 2002). 

Several studies have reported higher intake of saturated fat among obese children 

(Gillis, Kennedy, Gillis and Bar-Or 2002; Nasreddine et al. 2010). The contradictory 

findings suggest there is not strong enough evidence that fat intake is the main reason 

for the ascending trend of childhood obesity (Ebbeling et al. 2002). 

 

10. Carbohydrate Intake  

As with fat, results on carbohydrates and adiposity in children are 

contradictory. Several high carb low fat diets immerged and claimed that it had inverse 

association with overweight and obesity (Newby 2007). In fact, several studies did find 
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a negative association with BMI in children (Greene-Finestone, Campbell, Evers and 

Gutmanis 2005; Maillard et al. 2000). Skinner et al. (2004) reported that a longitudinal 

carbohydrate intake among 2-8 year old children negatively predicted BMI at 8 year of 

age (Skinner, Bounds, Carruth, Morris and Ziegler 2004). Some studies even failed to 

show any associations (Atkin and Davies 2000; Elliott et al. 2011; Newby et al. 2003). 

In contrary, other studies showed a positive association between carbohydrate intake 

and childhood obesity (Ebbeling et al. 2002; Newby et al. 2003). The possible 

mechanism explaining the link between carbohydrate intake and adiposity addresses the 

impact of refined carbohydrates (eg breads, ready-to-eat cereals, soft drinks and 

biscuits) with high GI on blood sugar level. High GI index food stimulate a faster and 

higher secretion of insulin, causing a dramatic drop in blood glucose level, in turn this 

drop in sugar level stimulate hunger and cause over eating (Ludwig 2000). Another 

important aspect of carbohydrates is their fiber content and the impact of carbohydrates 

on adiposity depends partly on that. Consumption of fibers was shown to decrease 

energy intake and enhance satiety (Howarth, Saltzman and Roberts 2001). High intake 

of fibers among 2-19 year olds showed a decreased risk of overweight (Hanley et al. 

2000). 

 

11. Protein Intake   

Most studies on high protein diet have been done on adults (Paddon-Jones et 

al. 2008; Westerterp-Plantenga, Nieuwenhuizen, Tome, Soenen and Westerterp 2009; 

Yang, Liu, Yang and Jue 2014). Evidence suggests that protein increases satiety more 

than fat and CHO, and therefor reduces energy consumption under ad libitum conditions 

(Westerterp-Plantenga et al. 2009). Several mechanisms have been hypothesized to 

explain the satiating effect of protein. First, it’s suggested that high protein diets causes 
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increase in energy expenditure through increased thermogenesis that in turn is linked to 

increase in satiety (Paddon-Jones et al. 2008; Westerterp-Plantenga et al. 2009). 

Furthermore, high protein diets are associated with increase in secretion of satiating 

hormone PYY and decrease in section of postprandial ghrelin level (hunger stimulating 

hormone) (Helou, Obeid, Azar and Hwalla 2008; Yang et al. 2014). As for the pediatric 

population, only few studies have been done that examine the association of protein and 

adiposity. Similarly as fat, and CHO, studies on protein has found confounding results. 

Several studies have reported an inverse association.  For instance, one study found that 

obese children on a high protein diet lost more weight compared to children on a 

balanced-macronutrient diet (Figueroa-Colon, von Almen, Franklin, Schuftan and 

Suskind 1993). Lomenick et al. (2009) observed that high protein diet compared to high 

carb or high fat induced increased secretion of PYY and increased satiety in 7-11 year 

old children. In another study 5-6 year-old children were provided with two iso-caloric 

meals one high in protein (47% protein) and one low in protein (12% protein). At an ad- 

libidum meal, the children consuming high protein meal had less caloric intake than the 

other children (Araya, Jacqueline Hills, Marcela Alvina, Gloria Vera and Hector (2000). 

On the contrary some studies found no significant association, (Atkin and Davies 2000; 

Elliott et al. 2011; Grant et al. 2004) while other found positive (Azizi, Allahverdian, 

Mirmiran, Rahmani and Mohammadi 2001; Skinner et al. 2004). Therefore, more 

studies should be done that investigate the role of protein intake and its effect on 

childhood obesity.   

 

12. Food Groups  

Since the food we consume is a mixture of macronutrients, it is important to 

study the role of individual food groups.  
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13. Fruits and Vegetables  

Fruits and vegetables are generally low in calories due to their high fiber and 

water content, and may play are role in decreasing total energy intake by increasing 

satiety and displacing energy-dense food (Krebs et al. 2007; Newby 2007). However, 

studies on fruit and vegetable consumption and adiposity are inconsistent. Some studies 

showed an inverse association between consumption of fruits and vegetables and 

obesity in children (Amin, Al-Sultan and Ali 2008; Kelishadi et al. 2007) other found 

no association (Faith, Dennison, Edmunds and Stratton 2006; Hanley et al. 2000) and 

even a positive association were found by Newby et al. (2003). Discrepancies in 

findings may be due to how the vegetables are prepared, which contribute to variation in 

energy intake, energy density and, macronutrient composition (Newby 2007).  

  

14. Dairy Products 

It’s suggested that increasing intake of milk or dairy products may lower risk 

of obesity. However, studies on dairy intake and adiposity among preschoolers are 

limited  (Huh, Rifas-Shiman, Rich-Edwards, Taveras and Gillman 2010). In a 

prospective cohort study, it was found that cow’s milk intake at the age of two (whether 

full- or low-fat) was not associated with incidence of overweight at age three (Huh et al. 

2010). A longitudinal study of children's (2-96 month of age) dietary intakes for 

selected nutrients and servings of dairy products found that a higher mean longitudinal 

calcium intake (mg/day) and more servings/day of dairy product was associated with 

lower body weight (Carruth and Skinner 2001). Moore et al. (2006) found that low level 

(below 2 servings per day) of dairy intake in early childhood (3-6 year old) resulted in 

excess weight gain. However, kids consuming high intake of milk was recommended to 

consume low fat dairy products. The possible mechanism by which dairy exerts its 
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potential protective effects is through calcium. Dietary calcium seem to play a critical 

role in the regulation of energy metabolism, such that the increase in calcium intake 

causes a decrease in 1.25-dihydrocyvitamin D activity and intracellular calcium influx, 

leading to decrease in fatty acid synthases transcription in adipocytes and a decreased in 

insulin secretion by pancreas. In addition, it is suggested bioactive compound in in dairy 

food augment the effect seen in dietary calcium verses supplements (Huang and 

McCrory 2005). However, several studies has found no association (Murphy, Douglass, 

Johnson and Spence 2008; Wiley 2010) or even positive correlation that may be due to 

increase in energy intake associated with high milk consumption (Wiley 2010).  

 

15. Sugar Sweetened Beverages 

It has been proposed that one of the possible causes of the rise in childhood 

obesity is due in part to the decrease in the consumption of dairy, concurrent with an 

increase in sweetened beverages (Huang and McCrory 2005; III and Quann 2012). Over 

the past four decades national data from US for individuals greater than 2 years old 

showed an increase in sweetened beverage consumption for all age groups (Ludwig, 

Peterson and Gortmaker 2001). Studies have demonstrated that intake of SSBs are 

associated with increase in risk of overweight an obesity among children (Dubois, 

Farmer, Girard and Peterson 2007; Johnson, Mander, Jones, Emmett and Jebb 2007; 

Ludwig et al. 2001).  Ludwig et al. (2001) found that the odds ratio of becoming obese 

among children increased 1·6 times for each additional can or glass of sugar- sweetened 

drink that they consumed every day. Dubois and colleagues reported in a study 

conducted in Canada that sugar-sweetened beverage consumption between meals more 

than doubles the odds of being overweight among preschool age children. The possible 

mechanism behind the proposed positive association between SSBs consumption and 
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obesity seems to be due to the increase in total energy intake which leads to weight gain 

(III and Quann 2012). In addition Must et al. (2009) SSBs consumption may also 

promote other unhealthy eating behaviors such as consumption of fast food meals. 

However, some studies found no association between adiposity and SSBs  (Newby et al. 

2004; O'Connor, Yang and Nicklas 2006). 

 

16. Dietary Pattern: The New Approach 

The traditional analysis in nutritional epidemiology examines disease in 

relation to food groups, single foods, or single nutrient intake (Hu 2002; Khani, Ye, 

Terry and Wolk 2004). Although this type of analysis has been valuable, it has several 

limitations. First, people eat a diet consisting of a variety of foods with complex 

combination of nutrients and therefore it is difficult to investigate the effects of 

individual dietary component separately (Hu 2002). Second, single nutrient approach 

does not take into consideration the complicated interaction among nutrients (for 

example enhanced iron absorption in presence of vitamin C) (Khani et al. 2004). Third, 

consumption of single food is often associated with a certain eating pattern; such as 

whole grain consumption is inversely associated with meat and positively associated 

with vegetables, fruits and fish consumption (Khani et al. 2004). Studying the 

association of single food (e.g. whole grains) with a specific disease association may be 

confounded by the effect of that eating pattern  (Jacques and Tucker 2001). 

 

a. Advantages of Dietary Pattern Approach 

In order to overcome limitations of the conventional approach, nutritional 

epidemiologists suggest the use of dietary patter as a different approach to evaluate diet-

disease relation, since this approach takes to consideration the total effect of multiple 
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foods (Khani et al. 2004). Heidemann et al. (2005) defines dietary pattern as “a 

comprehensive variable of several foods or food groups that takes into consideration the 

interactions and cumulative effects of dietary components on a disease risk” 

(Heidemann et al. 2005). The use of dietary pattern as an exposure in disease would 

resemble more closely the real world, were food, nutrients and non-nutrients are 

consumed in combination, and their additive effect may be best studied by considering 

the entire eating patter (Hu 2002).  

At a public health level, recommending a dietary pattern rather than specific 

nutrients might make it much easier for people to interpret and apply to their lifestyle 

habit. Success has been seen in for example the DASH diet (Dietary Approach to Stop 

Hypertension) as it names implies, it’s a dietary pattern that helps lower blood pressure 

(Hu 2002).  

 

b. Methods for Defining Dietary Patterns 

There are several methods for the derivation of dietary patterns such as Factor 

analysis, cluster analysis and dietary indices. Factor analysis is a statistical technique 

that characterizes dietary pattern using data collected from dietary information such as 

food frequency questionnaire or dietary records. Food groups are aggregated based on 

food they are correlated with in the collected data. Then a summary score is assigned for 

each pattern and can be used in either correlation or regression analysis to examine 

relationships between various eating patterns and the outcome of interest, such as 

overweight and obesity (Hu 2002). 

Cluster analysis, is also a statistical technique used to identify dietary patterns, 

however, it aggregates individuals with similar diets into clusters. Then the clusters are 

compared across each other to identify certain patterns (Hu 2002). 
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Factor analysis and cluster analysis both are an “a posteriori” approach, since 

food pattern are identified once the dietary data are collected. However, the dietary 

index approach is an “a priori” approach, because they are created based on previous 

nutritional knowledge (Hu 2002). The healthy eating index (HEI) is an example of a 

dietary index used to measure the degree to which an individual’s diet abiding to the 

recommendations of the US Dietary Guidelines for Americans (Hu 2002). 

 

c. Dietary Pattern and Its Association with Obesity and Disease 

Dietary patterns are important predictor of disease and good health and several 

studies have seen association between dietary patter and disease risks, such as obesity  

(Maskarinec, Novotny and Tasaki 2000; Schroder, Marrugat, Vila, Covas and Elosua 

2004), CVD (Fung et al. 2001), metabolic syndrome, (Naja et al. 2013), and cancers 

(Heidemann et al. 2008).  Numerous studies have examined the relationship of dietary 

pattern and excess weight/obesity among adults. Schroder et al. (2004) examined the 

association of BMI and obesity with the adherence to the traditional Mediterranean diet 

in a Spanish population. The Mediterranean diet is characterized by high intake of 

cereals, fruits, vegetables, legumes, nut, fish, high-fat dairy products, meat, red wine 

and olive oil as main source of fat. The study found that with increased adherence to the 

Mediterranean dietary pattern the obesity risk decreased in men and women even after 

controlling for potential confounders, and therefore concluded that the traditional 

Mediterranean dietary pattern is inversely associated with BMI and obesity (Schroder et 

al. 2004). In a cross-sectional study, Maskarinec et al. (2000) investigated the 

relationship between dietary patterns and body mass index among multiethnic women. 

Four significant dietary patterns were found. The “meat” dietary pattern that was 

characterized by high intake of processed and red meat, fish, poultry, eggs, fats and oils 
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and condiments. The “vegetable” dietary pattern, loaded high on different vegetables. 

The third dietary pattern “bean” was high in legumes, tofu, and soy protein. And last the 

“cold food” dietary patterns were high in fruit, fruit juice and cold breakfast cereals. 

After adjustment for daily energy intake, the “meat” dietary pattern was found to be 

positively associated with BMI, were as the other three dietary patterns had a negative 

association with BMI (Maskarinec et al. 2000). Naja et al. (2011) identified four dietary 

patterns in a cross-sectional population based survey in Lebanon. The “Western” pattern 

which was positively associated with fast food such as pies and pizzas, fast food 

sandwiches, fried potatoes, regular soda, bottled juices, meat poultry, cured meats, nuts 

and seeds, refined grains, mayonnaise, ice cream, and sweets. The “Traditional 

Lebanese” pattern, which was positively associated with traditional Lebanese food such 

as fruits, vegetables, fats and oils, and egg. The “Prudent” pattern, which was positively 

associated with food recognized as healthy, including primary whole bread, low-fat 

dairy and light soda and negative association with refined grains, fats, oils and regular 

soda, and last the “Fish and alcohol” pattern, which was associated with consumption of 

fish and alcohol. Among the four dietary patterns identified only the Western pattern 

was positively associated with BMI and WC (Naja et al. 2011). The result of these 

studies suggest dietary pattern characterized by high intake of whole grains, legumes, 

beans, vegetables, fruits and fish, olive oils, and moderate in red meat are negatively 

associated with obesity, were as those characterized by “ Western patter” rich in high-

fat food increases risk of obesity (Naja et al. 2011).   

 

d. Dietary Pattern among Children and Socio-Demographics and Lifestyle Correlation 

Most studies on dietary patterns have been done on adults. However similar 

results have been found in children. Despite inconsistency between the results derived 



 

24 

from different studies, there are some similarities regarding dietary pattern identified 

among children around the preschool age. Several studies in this age group has 

identified repeatedly three or two main dietary pattern,” The Healthy“, The 

Traditional/transitive”, and “The junk/convenience-food/western” dietary pattern or just 

“healthy” and “unhealthy” dietary pattern  (Bahreynian, Paknahad and Maracy 2013; 

Northstone and Emmett 2005; Okubo et al. 2012; Ovaskainen et al. 2009; Shang et al. 

2012). “The healthy” dietary pattern in general is high in vegetables, fruits, fruit juices, 

legumes, fish, grains, dairy (sometimes full fat sometimes low-fat), whole grain bread, 

nuts and fat spread/ oils and meat and poultry in moderation. The traditional is related to 

the countries traditional food. For instance, Britain the traditional diet represent “meat 

and 2 vegetable diet” that is positively associated with meat and poultry, potatoes, root 

vegetables, green vegetables and legumes such as peas and sweet corn  (North and 

Emmett 2000; Northstone and Emmett 2005; Ovaskainen et al. 2009). Where as in 

Finland it represents high intake of dairy spread and high-fat milk (Ovaskainen et al. 

2009). The junk/convenience-food/western dietary pattern is high in processed food 

such as meat, pizza, sausages, bacon burgers, snacks, fried potato, soft drinks, refined 

grains, sweets desserts, (Bahreynian et al. 2013; Northstone and Emmett 2005).” The 

Western/junk-food” dietary pattern has been positively associated with odds of obesity 

in children around the preschool age in several studies. In addition it was found that 

Chinese children following a western dietary pattern had higher odds of abdominal 

obesity (Manios et al. 2010; Shang et al. 2012). Increasing number of studies has shown 

that children with mothers with: younger maternal age, shorter duration of education, 

lower house hold income, financial difficulties, higher number of children, daily 

smoking, lower employment status and higher BMI are a risk factor for feeding a more 

unhealthy dietary pattern. Whereas those with mothers of higher socio-economic status, 
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and had longer duration of breast-feeding, consume healthy diets compared with the 

latter (Okubo et al. 2012; Ovaskainen et al. 2009). There has also been noted that girls 

tend to consume more of the healthy dietary patter even as early as preschool age (1½ -

4½ year of age) (North and Emmett 2000; Pryer and Rogers 2009). 

In the Middle East there is limited research on dietary pattern and their 

determinants and association with obesity and even less data can be found for preschool 

children. The aim of this study is to: (i) identify and characterize the dietary pattern 

among Lebanese children aged 2-5 years old using factor analysis; (ii) evaluate 

association between dietary pattern, socio-demographic and lifestyle, energy and 

nutrients;  and (iii) evaluate the association between dietary patterns and BMI. 
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CHAPTER II 

MATERIALS AND METHODS 

 

A. Study Design 

This study is based on data collected from a national cross-sectional study 

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 specifically this 

study focuses on the 2-5 year old population (n=531) and their mother to characterize 

the dietary pattern and its determinants and the association with BMI among those 

children.  

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 

constituted the primary sampling units in the different districts of Lebanon. The sample 

size was assigned to detect an effect size of odds ratio of 2.5 at 80% power and 95% 

confidence interval 

The geographical sample distribution is shown in Table 1. 
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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 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). 
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 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. 

 

 B. Ethics 

This study was based on data that was collected as part of the project entitled 

“early Life Nutrition and health in Lebanon” (ELNAHL), which was granted approval 

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 and the 

mother were asked to sign on the consent form.  Every household received a gift for the 

baby and a nutrition education manual. 

 

C. Survey Instrument 

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: 

 Socio-demographic and economic characteristics  

 Dietary assessment of mothers and their child (24 hour recall)  

 Dietary practices (eating environment, snacks and beverage consumption,  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meal preparation, meal patterns)  

 Feeding practices early in life (exclusive breastfeeding, duration of 

breastfeeding, continued breastfeeding at 1 year, introduction of solid, semi-solid or soft 

foods). 

 Maternal eating patterns  

 Anthropometric characteristics of mother and child (head circumference, 

mid-upper arm circumference, weight, length/height).  Prior to its use in data 

collection, the questionnaire (Appendix I) was pilot- tested on a sample of 15 and 

modified accordingly.  

 

D. 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/m2 
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 Underweight: BMI < 18.5 kg/m2 

 Normal weight: BMI= 18.5–24.9  kg/m2 

 Overweight: BMI=  25.0- 29.9 kg/m2 

 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 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 2-3 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).  

Height: Height was measured to the nearest 0.5 cm with the child bare footed, 



 

31 

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

time if the first two measurements differ by more than 0.5 cm. 

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 differ by more 0.3 kg. 

Measurements were interpreted based on the WHO Global Database on Child 

Growth and Malnutrition (WHO 2007): 

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

cut-off point of > +1 SD 

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

point of > +2 SD 

 Obese (classified as weight-for- height): is defined as: Z-score cut-off point 

of > +3 SD 

 Underweight (classified as weight-for-age): is defined as: Z-score cut-off 

point<-2  

 Wasted (classified as weight-for-height): is defined as: Z-score cut-off 

point<-2  

 Stunted (classified as height-for-age): is defined as: Z-score cut-off point<-2  

 Severely Stunted (classified as height-for-age): is defined as: Z-score cut-off 

point<-3  

 

E. Dietary Intake Assessment (24 Hour Recall Data) 

Dietary intake data pertinent to participating children and their mothers were 

collected using the 24hr multiple pass approach. The interviewers followed the 5 steps 



 

32 

of the USDA multiple pass 24hr recall approach, which included the quick list, the 

forgotten food list, the occasion and time at which foods were consumed, the detail 

cycle and the final probe review (Moshfegh et al. 1999). In order to help subjects in 

assessing the portion of the food consumed, quantification tools such as graduated food 

models and household measures were used. 24hr recall data were entered on Nutritionist 

Pro Diet Analysis software (www.nutritionistpro.com, Axxya Systems, 2009, Stafford, 

TX) and yielded two main outputs; the macronutrients and micronutrients intake of each 

child, and the child dietary intake, which was divided in to food groups in order to 

preform factor analysis. Total amount of servings of each food group was calculated.  

 

F. Statistical Analysis 

The current study is based on a secondary data analysis of the preschool 

children population (2-5 years old) of the national ELNAHL project. Data, which will 

be drawn from the administered questionnaires, include: 

 Demographic and socio-economic characteristics of the household  

 Anthropometric measurements for both the mothers and the children (2-5  

years old) 

  Maternal lifestyle and dietary characteristics  

 Early life feeding patterns and practices (breastfeeding duration and  

exclusivity; complementary feeding introduction  

 Lifestyle patterns, dietary intake and eating behaviors of the preschool 

children (2-5 years old) 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G. Dietary Patterns Derivation 

Foods were grouped into 17 food groups according to the similarity of their 

nutrient profiles and culinary usage (Hu et al. 1999). The total consumption for each 

group was determined by summing the daily intake of servings from each item in the 

food group. Food groups consumed by <5% of the participants were excluded (yoghurt 

based dishes, organ meat, burgol) 

 Some foods were classified separately due to their unique composition and 

distinct use, for example; Tea nuts and yogurt. Table 2 lists the 17 food groups that 

were used in analyses to describe eating patterns. Bread, rice and pasta group described 

the category of breads, cereals, baby cereals, rice, rice based dishes and pasta. Corn 

flakes and milk were grouped together. Dairy products included all types of cheeses and 

“Labneh” which are highly consumed among Lebanese. The fruits and vegetables group 

represented all raw fruits, fresh fruit juices, dried fruits and vegetables as well as cooked 

vegetables and vegetable based traditional dishes. Packed Fruit juice was separated from 

fresh fruit juice due to its high sugar content. Starchy vegetables and legumes is a 

category that contains as it names implies all dishes with starchy vegetables and 

legumes including the traditional dishes with added fat such as “Balila, foul be zeit and 

fassoulia bi zet”. Animal protein is a category that contains all meats including beef, 

poultry, and fish (including seafood) and also contains eggs since they are high source 

of animal protein. Pizzas pies and describe a certain diet trend that is remarkably high in 

breads and pastries. Fast food category represent typical fast food items such as French 

fries, hamburger, fried poultry such as nuggets and also includes Lebanese fast food 

such as falafel and tawouk sandwich. The composite food group consists of the 

Traditional Lebanese dishes including meat and poultry based dishes, legumes based 

dishes and vegetables stuffed dishes “Mahashi”.   
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Table 2. Food groups used in the factors analysis 

Food group Food items  

Bread, rice and pasta Breads, grains, cereals, toast, kaak, croissant, kaak bi halib, bledine 

cereal, cerelac wheat, corn flour/corn starch 

Rice_Rice_based_dishes: Rice and rice based dishes with chicken, beef, 

or fish (riz 3a djej, riz ma3 lahme, sayadiye), bledine rice, makloubet 

batenjen  

Pasta: spaghetti, lasagna, plain pasta, noodles 

Cornflakes and milk Plain corn flakes, Sweetened corn flakes, Formula milk, cow's milk, 

other animal's milk 

Dairy products  Cheese, labne 

Yoghurt Plain yogurt  

Fruit and Vegetables Vegetables: all vegetables and salads, traditional dishes (only vegetables 

ex: loubie bi zeit, bamie bi zeit, hendbe), soup vegetables, yakhnet 

bazella 

Fruits: All fruits and fresh fruit juice, dried fruits, and tamer 

Veg based trad dish: loubie bi lahme, mloukhiye bi djej, batenjen 

mtabbal (baba ghannouj), vegetable soup 

Starchy vegetables 

and Legumes 

Starchy_vegetables: Corn, parsnips, green peas, potato (baked, boiled, 

mashed with milk and fat), pumpkin, squash (not zucchini) 

Legumes: lentils, chick peas, beans, traditional dishes (only legumes, ex: 

balila, foul, fassoulia bi zeit), foul mdamas 

Nuts and seed All sorts of nuts and seeds 

Tea Tea 

Animal Protein Beef: Steak, mashewi, kafta,  

Poultry: Chicken breast, chicken thigh, chicken wings, taouk, fried 

chicken (not:chicken, breaded chicken/escalope (fast food)) 

Fish: Fish fillet, seafood 

Egg: Boiled eggs, fried eggs 

Pizza and pie Mankouche, pizza, mouajanat 

Fast Food French fries, sandwich shawarma, hamburger, falafel, nuggets, broasted 

chicken, escalope, sandwich taouk 

Composite 

(traditional dishes) 

Meat poultry based trad dish: kafta w batata, djej w batata, kebbe, 

chicken soup 

Legume based trad dish: mjadara, fassoulia bi lahme, hommos bi tahini, 

soup addas, falafel 

Mahachi: koussa mehchi, batenjen mehshi, malfouf mehshi, selek 

mehshi, warak 3enab (all maheshi, either with meat or without meat) 

Sweetened Dairy and 

Desserts  

Sweetened dairy products: Hot chocolate, milkshakes, yogurt with fruits, 

ice cream (dairy based) and all ice cream, puddings (custard, mhalabiye, 

riz bi halib), sahlab, frozen yogurt 

Sweets and desserts: Chocolates, cookies, sweets, cakes, plain sugar, 

pastries, meghli, traditional desserts and sweets, jam, chocolate spread, 

biscuits (plain and sweetened), gello, popscile 

Sweetened beverages Regular soda, sharab tout, sharab may wared, packed juice, 

Added fats and oil All added fats and oils, zaatar w zeit, olives, lard, peanut butter, tarator, 

butter, mayonnaise  

Salty snacks Chips, salty cracottes, pretzels, popcorn 

Condiments makdous, soup maggie, ground thyme, pickles, condiments, ketchup, 

mustard 
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Desserts and sweetened dairy group consist of food items high in added sugar 

such as puddings hot chocolate, ice cream and all sorts of deserts. Sweetened beverages 

represent all kind of sodas and drinks with added sugar. Added fat and oil category 

includes all added fats such as peanut butter, olive oil and thyme, sesame paste 

(taratour), butter, mayonnaise and lard. Salty snack represents all type of salty snacks 

including popcorn chips, pretzels. Last group included in the factor analysis is the 

condiments, which contains items such as ketchup, pickles and “maggi soups”. 

Factor analysis was used to identify dietary pattern. The X
2
 for the Bartlett test 

of sphericity was significant at P<0.05, and the Kaiser–Meyer–Olkin test showed a 

score of >0.5, indicating that the correlation among the variables was sufficiently strong 

for a factor analysis. The number of factors retained was based on three criteria: (i) the 

Kaiser criterion (eigenvalues >1); (ii) inflection point of the scree plot; and (iii) 

interpretability of factors. The factors were rotated using a Varimax rotation (orthogonal 

transformation). Factor loadings indicated the strength and direction of the association 

between the patterns and food groups. The derived dietary patterns were labeled on the 

basis of food groups having a rotated factor loading >0.2. Factor scores were calculated 

using the multiple regression approach and each individual received a factor score for 

each dietary pattern. These scores indicated the degree to which each participant’s diet 

corresponded to the identified pattern. A high positive loading was indicative of a 

strong association between the food item and the pattern, while a negative loading 

indicated an inverse association with the pattern.  

 

H. Statistical Analysis  

Frequencies, means and standard deviation (SD) were used to describe socio-

demographics, lifestyle, and anthropometric characteristics of the children and mothers. 
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Independent student t-test and Chi-square test were used to compare continuous and 

categorical variables. Categorical variables were expressed as percentages and 

continuous variables were expressed as means. Pearson’s correlation coefficient was 

used to examine the association between the dietary patterns and energy and energy-

adjusted nutrient intake. Energy adjustment was carried out using the regression 

residual method  (Willett, Howe and Kushi 1997). Multiple linear regression analysis 

was used to assess the correlates/determinants/association of the dietary pattern, with 

factor scores for each of the identified patterns as dependent variables and the socio-

demographics and lifestyle characteristics as independent variable.  

The association between dietary patterns and BMI were assessed using 

multivariate logistic regression. For each pattern, participants were grouped into tertiles 

of pattern scores in order to derive odds of obesity with adherence to the dietary 

patterns. Two models were done, one that controlled for age and sex of the child and the 

second controlled for age, sex and socio-demographic and lifestyle factors. All analyses 

were two tailed, and a p-value < 0.05 was considered statistically significant. The 

Statistical Package for the Social Sciences was used for all derivations.   

 

I. List of Variables Used in the Analysis  

Variables of interest for the present analysis were derived from the children 

and the adult questionnaire of the same household. Description of the variables used in 

this study is shown in Table 3. 
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Table 3. List of variables used in the analysis 

Variable Type Description/Coding 

Socio-demographic variables 

Mother’s age (years) Continuous   

Child’s age (years) Continuous  

Sex of child  Categorical Male 

Female 

Marital status of mother Categorical  1=married 

2=unmarried 

Whether mother is specialized in 

health related major 

Categorical 0=No 

1=Yes 

Whether mother is self-interested 

in a health related major 

 

 

0=No 

1=Yes 

Educational level of mother Categorical 1=primary 

2=intermediate, high tech 

3=university 

Employment status of mother  Categorical 1=employed 

2=unemployed 

Educational level of husband  Categorical 1=primary or less 

2=intermediate, high-school, tech 

3=university 

Employment status of the 

husband  

Categorical 1=gov and private 

2=self owned 

3=employed 

Crowding Index  Categorical 1=>1 

2=<1 

Monthly Income Categorical 1=<600,000L.L 

2=600,001-1,000,000 L.L 

3=1,000,001-1,500,000L.L 

4=1,500,001-2,500,000L.L 

5=2,500,001-3,000,000L.L 

6=>3,000,000L.L 

7= Does not know 

Type of school  Categorical  Private  

Public 

Both 

Number of children in the family Categorical 1-2 

3-5 

>5 

Birth order  Categorical  1 

2 

3 

>=4 

Presence of paid helper  Yes 

No 
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“Table 3 – Continued” 

Variable Type Description/Coding 

Anthropometric variables  

Anthropometric measurements: 

Weight (Kg), Height (cm) (child) 

Continuous Measured following recommended 

standards 

BMI for age z-scores (child) Categorical Wasted  

Normal 

Risk of overweight 

Overweight 

Obese 

Overweight/obese (child)  0=normal 

1=overweight obese  

BMI mother  Normal  

Overweight 

Obese 

Lifestyle Dietary intake variables 

Servings of food groups    

Bread cereals  

Corn flakes  

Rice based dishes  

Milk  

Yogurt  

Dairy products  

Sweetened dairy products  

Fruits  

Juice fresh  

Vegetables  

Starchy Vegetables  

Legumes  

Nuts and seeds  

Beef  

Poultry 

Fish 

Eggs 

Fast food 

Pizza pie 

Meat poultry based trad dish 

Vegetable based trad dish  

Legumes based trad dish  

Mahashi 

Pasta based dish 

Condiments 

Added fats oil 

Salty snacks 

Sweets desserts 

Sweetened beverages  

Tea 

Continuous (Derived from Nutri Pro software 

then converted to servings using 

ADA 2008 for food groups and 

Nutripro for mixed dished) 

 

FAC1_59 Continuous Factor score for sweet pattern 
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“Table 3 – Continued” 

Variable Type Description/Coding 

FAC2_59 Factor score for Lebanese pattern 

Sum of Kilocalories  

 

Continuous Sum of calories consumed by each 

child  

Carbohydrate (g) 

Protein (g) 

Fat Total (g) 

Cholesterol (mg) 

Saturated Fat (g) 

Mono-unsaturated Fat (g) 

Polyunsaturated Fat (g) 

Trans Fatty Acid (g) 

Sodium (mg) 

Calcium (mg) 

Iron (mg) 

Dietary Fiber Total (g) 

Sugar Total (g) 

Continuous (Derived from Nutri Pro software) 

 

Exclusively breastfed at 6 month Categorical  <6 month 

>= 6 month 

Responsibility of feeding: Myself 

(mother) 

Categorical  No 

Yes  

Responsibility of feeding: 

Husband  

Categorical No  

Yes  

Responsibility of feeding: My 

parents  

Categorical No  

Yes 

Responsibility of feeding: 

Husband parents  

Categorical No  

Yes 

Responsibility of feeding: Helper  Categorical No  

Yes 

Responsibility of feeding: Other Categorical No  

Yes 

Who is the main person that 

prepares main meal in the house? 

Categorical Other 

Myself 

Take away meals/week Categorical  <1 

1-3 

>=3 

Eat at restaurants/week Categorical  <1 

1-3 

>=3 

Do you allow your child to self-

feed 

Categorical  No 

Yes 

Age of introduction of solid food  Categorical  <   6 month 

>= 6 month 

Eat dinner in front of the T.V 

sum/week 

Continuous  

Eat the main meal with family 

when at home sum/week 

Continuous  
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“Table 3 – Continued” 

Variable Type Description/Coding 

Snack in front of the T.V 

sum/week 

Continuous  

Eat breakfast sum/week Continuous  

Eat fast food sum/week Continuous  
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CHAPTER III 

RESULTS 

 

A. Descriptive Data  

1. Socio-Demographics and Lifestyle  

The study population consists of 531 Lebanese mothers and their 2-5 year old 

children. Table 4 shows the socio-demographic, lifestyle, parental and household 

characteristics of the study subjects according to sex of the child. Mean age of 

participating mothers and children was 32.73±5.92 and 3.30±0.881 with no difference 

between boys and girls. The majority of the mothers (61.6%) attained intermediate or 

high school level of education. Only 3.7% of the mothers specialized in a health-related 

major, but most participating mothers (80.5%) reported interest in health field. Most of 

the mothers (84.9%) were unemployed. As for the fathers’ educational level, 62.8% 

achieved intermediate or high school level. Almost all of the fathers (93.2%) were 

employed however; there was a significant difference in employment status of the father 

between the two sexes. As for the monthly income of the household, 48.1% reported 

earning between 600,0001-1,500,000L.L. Majority of the families (83.7%) did not have 

a paid helper in the house. Using the crowding index measure, 88.5% of the households 

had crowding index >=1 person per room. Over 69.7% of the children attend private 

school. There was a significant difference in family size between girls and boys. 

Average weight and height of the children were 15.50±3.02 and 96.43±8.62 

respectively, with boys being significantly taller and heavier than the girls. Most of the 

children (64.4%) had normal BMI, 26.3% was at risk of overweight. 6.5% were 

overweight and 2.7% were obese. As for the mothers BMI, 41.4%, 34.5% and 24.1% 
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were normal, overweight and obese respectively. The proportion of boys that ate dinner 

in front of the T.V was significantly higher than among girls. All other socio-

demographic and life style factors were the same. 

 

 

Table 4. Socio-demographic and lifestyle characteristics of the study population 

 Total 

(n=531) 

Boys 

(n=284) 

Girls 

(n=247) 

Significance 

Mean SD 

Mother’s age (years) 32.73±5.92 32.49±6.05 33.02±5.78 P=0.317 

Child’s age (years) 3.30±0.881 3.30±0.89 3.29±0.82 P=0.881 

N (%) 

Marital status of the mother X
2
=1.323, P>0.05 

Married  520(97.9) 280(98.6) 240(97.2)  

Unmarried  11(2.1) 4(1.4) 7(2.8)  

Educational level of mother X
2
=0.855, P>0.05 

Primary  101(19.0) 52(18.3) 49(19.8)  

Intermediate, high school 

Technical diploma 

327(61.6) 180(63.4) 147(59.5)  

University 103(19.4) 52(18.3) 51(20.6)  

Mother specialized in heath related major  X
2
=0.271, P>0.05 

No 494(96.3) 264(96.7) 230(95.8)  

Yes 19(3.7) 9(3.3) 10(4.2)  

Mother is self-interested in health related majors X
2
=0.259, P>0.05 

No 103(19.3) 53(18.7) 50(20.5)  

Yes 424(80.5) 230(81.3) 194(79.5)  

Employment status of mother  X
2
=3.078, P>0.05 

Employed  80(15.1) 50(17.6) 30(12.1)  

Unemployed 451(84.9) 234(82.4) 217(87.9)  

Educational level of husband  X
2
=0.254, P>0.05 

Primary or less 116(22.2) 60(21.4) 56(23.1)  

Intermediate, High school, 

Technical diploma 

328(62.8) 177(63.2) 151(62.4)  

University 78(14.9) 43(15.4) 35(14.5)  

Employment status of husband  X
2
=4.685, P=0.03 

Employed 495(93.2) 271(95.4) 224(90.7)  

Unemployed 36(6.8) 13(4.6) 23(9.3)  

Monthly income of family  X
2
=8.358, P>0.05 

<600,000L.L 47(9.6) 27(10.1) 20(9.0)  

600,001-1,000,000 L.L 126(25.7) 56(20.9) 70(31.4)  

1,000,001-1,500,000L.L 110(22.4) 63(23.5) 47(21.1)  

1,500,001-2,500,000L.L 96(19.6) 59(22.0) 37(16.6)  

2,500,001-3,000,000L.L 23(4.7) 14(5.2) 9(4.0)  

>3,000,000L.L 41(8.4) 21(7.8) 20(9.0)  

Does not know 48(9.8) 28(10.4) 20(9.0)  
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“Table 4 – Continued” 

 Total 

(n=531) 

Boys 

(n=284) 

Girls 

(n=247) 

Significance 

CI  X
2
=0.439, P>0.05 

>=1 469(88.5) 248(87.6) 221(89.5)  

<1 61(11.5) 35(12.4) 26(10.5)  

Type of school  X
2
=3.411, P>0.05 

Private  313(69.7) 171(72.8) 142(66.4)  

Public 107(23.8) 53(22.6) 54(25.2)  

Both 29(6.5) 11(4.7) 18(8.4)  

Number of children in the family  X
2
=7.388, P=0.025 

1-2 274(51.6) 152(53.8) 122(49.4)  

3-5 234(44.1) 126(44.4) 108(43.7)  

>5 23(4.3) 6(2.1) 17(6.9)  

Infant birth order    X
2
=3.361, P>0.05 

1 113(21.3) 67(23.6) 46(18.6)  

2 118(33.9) 95(33.5) 85(34.4)  

3 126(23.7) 69(24.3) 57(23.1)  

>=4 112(21.1) 53(18.7) 59(23.7)  

Presence of paid helper X
2
=0.480, P>0.05 

No  442(83.7) 239(84.8) 203(82.5)  

Yes 86(16.3) 43(15.2) 43(17.5)  
 

Anthropometric characteristics of mother and child 

Child 

Mean SD 

Weight (Kg) 15.50±3.02 15.7±2.74 15.22±3.29 P=0.049 

Height (cm) 96.43±8.62 96.91±9.24 95.86±7.82 P=0.043 

BMI for age child (WHO 2007) X
2
=1.910, P>0.05 

Wasted 1(0.2) 0 (0.0) 1(0.4)  

Normal 338(64.4) 177(63.0) 161(66.0)  

Risk of overweight 138(26.3) 78(27.8) 60(24.6)  

Overweight 34(6.5) 18(6.4) 16(6.6)  

Obese 14(2.7) 8(2.8) 6(2.5)  

BMI mother X
2
=3.519, P>0.05 

Normal 206(41.4) 119(45.1) 87(37.2)  

Overweight 172(34.5) 83(31.4) 89(38.0)  

Obese 120(24.1) 62(23.5) 58(24.8)  
 

Lifestyle and Dietary Habits   

Exclusively breastfed at 6 month X
2
=0.901, P>0.05 

<6 month 398(82.9) 217(84.4) 181(81.2)  

>=6 month 82(17.1) 40(15.6) 42(18.8)  

Responsibility of feeding: Myself (Mothers) X
2
=0.602, P>0.05 

No 18(3.4) 8(2.8) 10(4.1)  

Yes 510(96.6) 274(97.2) 236(95.9)  

Responsibility of feeding: Husband  X
2
=0.788, P>0.05 

No 481(91.1) 254(90.1) 227(92.3)  

Yes 47(8.9) 28(9.9) 19(7.7)  

Responsibility of feeding: My parents X
2
=0.900, P>0.05 

No 491(94.1) 268(95.0) 229(93.1)  
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 Total 

(n=531) 

Boys 

(n=284) 

Girls 

(n=247) 

Significance 

Yes 31(5.9) 14(5.0) 17(6.9)  

Responsibility of feeding: Husband parents X
2
=0.21, P>0.05 

No 503(95.3) 269(95.4) 234(95.1)  

Yes 25(4.7) 13(4.6) 12(4.9)  

Responsibility of feeding: helper X
2
=0.444, P>0.05 

No 510(96.6) 271(96.1) 239(97.2)  

Yes 18(3.5) 11(3.9) 7(2.8)  

Responsibility of feeding: Other X
2
=7.026, p=0.008 

No 482(91.3) 266(94.3) 216(87.8)  

Yes 46(8.7) 16(5.7) 30(12.2)  

Who is the main person that prepares main meals in the house X
2
=1.298, P>0.05 

Other 30(5.7) 13(4.6) 17(6.9)  

Myself 498(94.3) 269(95.4) 229(93.1)  

Take away meals/week X
2
=0.574, P>0.05 

<1 390(73.9) 205(72.7) 185(75.2)  

1-3 128(24.2) 72(25.5) 56(22.8)  

>=3 10(1.9) 5(1.8) 5(2.0)  

Eat at restaurants/week X
2
=2.540, P>0.05 

<1 171(32.3) 83(29.3) 88(35.8)  

1-3 276(52.2) 155(54.8) 121(49.2)  

>=3 82(15.5) 45(15.9) 37(15.0)  

Do you allow your child to self-feed X
2
=3.22, P>0.05 

No 52(9.8) 34(12.0) 18(7.3)  

Yes 476(90.2) 249(88.0) 227(92.7)  

Age of intro of solid foods X
2
=0.181, P>0.05 

< 6 month 218(41.1) 119(41.9) 99(40.1)  

>= 6 month 313(58.9) 165(58.1) 148(59.9)  
 

Mean SD 

Eat dinner in front of the 

T.V/week 

3.57±3.63 3.87±3.89 3.24±3.29 P=0.046 

Eat the main meal with the 

family when at home/week 

9.88±6.45 10.00±6.8 9.73±6.03 P=0.633 

Snack in front of the 

T.V/week 

4.8±5.98 4.82±6.07 4.78±5.88 P=0.937 

Breakfast/week 6.74±1.66 6.75±1.65 6.73±1.68 P=0.887 

Eat fast food times/week 1.29±1.55 1.34±1.60 1.24±1.49 P=0.466 

LL, Lebanese Liras; TV, television,  

Categorical variables are expressed as n and % continuous variables are expressed as 

mean and SD 

Significance is derived using an independent t test for continuous variables and X2 test 

for categorical variables. 
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2. Dietary Pattern Extracted by Factor Loading 

Factor analysis retained two factors that were labeled as the “sweet” pattern 

and the “Lebanese pattern”. The two patterns explained 19.13% of the total variance. 

The association between each food group and the dietary pattern and its factor loadings 

is indicated in Table 5.  

 

 

Table 5. Rotated factor loading matrix for the derived dietary patterns 

  DIETARY PATTERNS 

  Sweet Lebanese 

Sweetened beverages 0.647 -0.274 

Fast Food 0.485 -0.144 

Cornflakes and milk -0.482 -0.224 

Salty snacks 0.415 -0.193 

Sweetened Dairy and Desserts  0.385 0.062 

Condiments 0.302 -0.006 

Added fats and oil 0.266 0.262 
Animal Protein 0.238 0.109 

Composite (traditional dishes) -0.218 -0.064 

Bread, rice, cereals   0.183 0.629 

Dairy products  -0.080 0.504 
Tea 0.324 0.407 

Pizza and pie 0.207 -0.393 

Fruit and Vegetables 0.013 0.337 

Starchy vegetables and Legumes 0.000 0.301 

Yoghurt -0.016 0.301 

Nuts and seed 0.057 0.232 

Total variance explained by all of the patters is 19.13% 

Loading >=0.2 are given bold  

 

 

The sweet pattern was associated positively with sweetened beverages (0.647), 

Fast food (0.485), Salty snack (0.415), Sweetened dairy and desserts (0.385), 

Condiments (0.302), Added fats and oil (0.266), Animal protein (0.238), Tea (0.324) 

and Pizza and pie (0.207).  The Lebanese pattern had positive association with added fat 

and oil (0.262), bread, rice and pasta (0.629), dairy products (0.504), Tea (0.407), fruits 

and vegetables (0.337), starchy vegetables and legumes (0.301), yogurt (0.301) and nuts 
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and seeds (0.232). The negative loading represents items that were negatively associated 

with a dietary pattern such as and composite   (-0.218) with the western pattern. 

Negative association was also seen among sweetened beverages (-0.274) and pizza and 

pie (-0.393) with the Lebanese Pattern. Corn flakes and milk were loading negative on 

both the west pattern (-0.485) and Lebanese pattern (-0.224).  

 

3. Correlation between Dietary Patterns and Energy Intake and Energy Adjusted 

Nutrients  

 

Table 6 shows the association between the factor score of the two dietary 

patterns with energy and energy adjusted nutrient intake as assed by Pearson’s 

correlation coefficients. Sweet pattern was positive association with sugar, PUFA and 

MUFA. 

 

 

Table 6. Pearson’s correlation Coefficients of the association between dietary pattern 

score with energy adjusted nutrients  
 

 Dietary Patterns 

Sweet Lebanese 

Energy  0.505** 0.205** 

Carbohydrates 0.231
**

 0.145
**

 

Protein -0.278
**

 0.106
*
 

Total FAT -0.116
**

 -0.185
**

 

Saturated fat  -0.315
**

 -0.191
**

 

TRANS Fat -0.012 -0.081 

DHA 0.045 0.049 

EPA 0.027 0.048 

PUFA 0.101
*
 -0.144

**
 

MUFA 0.090
*
 -0.095

*
 

Cholesterol -0.064 -0.086 

SUGAR 0.105
*
 -0.184

**
 

DIETARY FIBER -0.151
**

 0.159
**

 

IRON 0.037 0.051 

Calcium -0.492
**

 -0.049 

*Correlation significant at p<0.05 

** Correlation significant at p<0.01 
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Both dietary patterns had positive association with Energy and carbohydrates; 

however the association was stronger for the sweet pattern. As for the Lebanese pattern, 

the higher the score, the greater were the intake protein and fiber. The Sweet pattern had 

a negative association with Total Fat, saturated fat, protein, dietary fibers and calcium. 

Were as the Lebanese pattern was negatively associated with Total fat, saturated fat, 

PUFA, MUFA and Sugar  

 

4. Determinants of Dietary Patterns (Multivariate Linear Regression) 

Multivariate linear regression model were used to examine the determinants 

between selected socio-demographics and lifestyle characteristics with the score of the 

two patterns. 

 

 

Table 7. Correlates of the identified dietary patterns in the study population as assessed 

by multivariate linear regression 

 

 Sweet Lebanese 

 Multivariate Multivariate 

Variable  β 95%CI β 95%CI 

Mother age  -0.011 -0.033, 0.010 -0.002 -0.025, 0.020 

Child age in year 0.221 0.082, 0.359 0.144 -0.003, 0.291 

BMI mother  -0.019 -0.153, 0.115 0.095 -0.048, 0.238 

Sex of child  -0.119 -0.331, 0.093 -0.221 -0.448, 0.005 

Marital status  0.599 -0.839, 2.037 -0.730 -2.263, 0.802 

Educational level of mother -0.333 -0.568, -0.098 0.202 -0.048, 0.453 

Whether mother is specialized in a 

health related major 

-0.263 -0.895, 0.370 -0.059 -0.734, 0.615 

Whether mother is self-interested 

in a health related major 

-0.304 -0.586, -0.022 0.000 -0.301, 0.300 

Employment status of the mother 0.087 -0.227, 0.401 0.197 -0.137, 0.532 

Educational level of husband -0.079 -0.304, 0.145 0.042 -0.197, 0.282 

Employment status of the father -0.300 -0.810, 0.209 0.476 -0.066, 1.019 

Monthly income of household  0.026 -0.035, 0.087 -0.069 -0.134, -0.004 

Crowding Index -0.058 -0.453, 0.337 0.285 -0.136, 0.707 

Type of school -0.056 -0.255, 0.142 -0.020 -0.231, 0.192 

Eat breakfast times/week 0.086 0.019, 0.153 0.041 -0.030, 0.113 

Eat dinner in front of the T.V 

times/week 

0.025 -0.008, 0.058 -0.034 -0.069, 0.001 
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“Table 7 – Continued” 

 Sweet Lebanese 

 Multivariate Multivariate 

Variable  β 95%CI β 95%CI 

Eat snack in front of the T.V 

times/week 

0.012 -0.006, 0.031 0.012 -0.008, 0.032 

Eat fast food times/week 0.069 -0.018, 0.156 -0.118 -0.211, -0.026 

Eat in non-fast food restaurants 

times/week 

0.007 -0.128, 0.142 -0.036 -0.180, 0.108 

Eat the main meal with the family 

when at home times/week 

-0.001 -0.018, 0.016 0.005 -0.013, 0.023 

Do you have a paid helper in the 

house? 

0.032 -0.305, 0.369 -0.491 -0.851, -0.132 

Number of children in the family 0.199 -0.145, 0.543 0.181 -0.185, 0.548 

Infant birth order -0.009 -0.187, 0.170 0.075 -0.116, 0.265 

Exclusively breastfed at 6 months 

(< 6 month or > 6 month) 

0.038 -0.266, 0.342 0.005 -0.319, 0.330 

Responsibility of the feeding: 

MYSELF 

-0.488 -1.194, 0.218 -0.209 -0.961, 0.543 

Responsibility of the feeding: 

HUSBAND 

-0.337 -0.707, 0.033 -0.111 -0.505, 0.283 

Responsibility of the feeding: MY 

PARENTS 

-0.159 -0.670, 0.352 0.277 -0.268, 0.822 

Responsibility of the feeding: 

HUSBAND'S PARENTS 

0.664 0.093, 1.236 -0.294 -0.903, 0.315 

Responsibility of the feeding: 

HELPER 

-0.107 -0.731, 0.517 0.450 -0.215, 1.114 

Responsibility of the feeding: 

OTHERS 

-0.218 -0.603, 0.167 -0.076 -0.486, 0.334 

Take a way meals/week 0.041 -0.147, 0.230 0.037 -0.164, 0.238 

Eat at restaurants/week -0.156 -0.412, 0.100 0.036 -0.236, 0.309 

Main person prepares the meal at 

home (myself/others) 

-0.108 -0.735, 0.519 -0.278 -0.946, 0.390 

Age of intro of solid foods -0.222 -0.455, 0.011 0.186 -0.062, 0.434 

Do you allow your child to self-

feed 

-0.103 -0.471, 0.266 -0.061 -0.454, 0.332 

Values in this table are linear regression coefficients and their corresponding 95% 

confident interval 

 

 

The sweet dietary pattern was more adopted by older children and more 

common among children who consumed breakfast.  Children who were fed by their 

grandparents (father side) were more likely to follow the sweet pattern. However, the 

higher the education of the mother the less likely the child is to follow the sweet dietary 
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pattern.  

The Lebanese pattern was negatively associated with the household income. 

The more the child ate fast food per week the less likely was the child to follow a 

Lebanese dietary pattern. The presence of a paid helper in the household was negatively 

associated with the Lebanese pattern.     

 

5. Adherence to Dietary Pattern and Odds Of Obesity   

Table 8 shows the association between tertiles of the identified dietary pattern 

score with overweight and obesity among the children.  

When adjusting for age and sex, no significant associations were found 

between dietary pattern and odds of obesity. However children belonging to the third 

tertile of the Lebanese pattern had 70% lower risk of being overweight and obese (OR: 

0.3, 95% CI: 0.09-0.98) when adjusted for age-sex and other socio-demographics and 

lifestyle factors. However, no significant association was found between the sweet 

patter and risk of obesity across the tertiles. 

 

 

Table 8. Odds of overweight and obesity across tertiles of dietary patterns scores 

 Sweet Lebanese 

 Model 1 Model 2 Model 1 Model 2 

Variable OR (95%CI) OR (95%CI) OR (95%CI) OR (95%CI) 

First tertile  1 1 1 1 

Second tertile  0.97(0.48,1.94) 2.15(0.724,6.38) 0.65(0.33,1.37) 0.98(0.31,3.04) 

Third tertile  0.61(0.282-1.32) 0.74(0.20,2.78) 0.65(0.32,1.34) 0.30(0.09-0.98) 
Values in this table are OR and 95% CI.  

Model1, OR adjusted for child age and sex 

Model 2: OR adjusted for child age and sex and socio-demographics and lifestyle factors done in the 

linear regression 
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CHAPTER IV 

DISCUSSION 

 

The present studies identified and characterized the dietary pattern among 

Lebanese children aged 2-5 years old and their association with energy, nutrients, socio-

demographic and lifestyle variables and obesity. Using factor analysis two dietary 

patterns were identified: the “Sweet” pattern and the “Lebanese” pattern. The “sweet” 

pattern was characterized by high intake of sweetened beverages, fast food, salty snack, 

sweetened dairy and desserts, condiments, added fats, oil, animal protein, tea, pizza and 

pie. The “Lebanese” pattern was characterized by high intake of bread, rice and pasta, 

dairy products, tea, fruits and vegetables, starchy vegetables and legumes, yogurt, added 

fat, oil, nuts and seeds. Several socio-demographic and lifestyle factors were 

significantly associated with the patterns, such as age of the child, the mother’s 

educational level, the household income, the presence of a paid helper, the breakfast 

consumption and the feeding of the child by the grandparents. Risk of obesity decreased 

70% for children in the third tertile of the Lebanese pattern when adjusted for age-sex 

and socio-demographic and lifestyle variables. No association was found between the 

“sweet” pattern and risk of obesity. 

 

A. Dietary Patterns 

The two dietary patterns derived in this study showed similarities to patterns 

identified in other studies, however, comparing dietary patterns across different cultures 

is difficult due to differences in dietary habits; therefore some differences were 

identified. Below I will discuss the similarities and the contradictory findings of this 
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study with other studies. 

 Most studies identifies repeatedly two or three main dietary patterns, the 

healthy -“The Traditional/transitive”, and “The junk/convenience-food/western-sweet” 

dietary pattern or just “healthy” and “unhealthy” dietary pattern  (Bahreynian et al. 

2013; Northstone and Emmett 2005; Okubo et al. 2012; Ovaskainen et al. 2009; Shang 

et al. 2012). “The healthy” dietary pattern in general is high in vegetables, fruits, 

legumes, fish, grains, dairy (sometimes full fat sometimes low-fat), whole grain bread, 

nuts and fat spread/ oils, with meat and poultry moderate consumption   (North and 

Emmett 2000; Northstone and Emmett 2005; Ovaskainen et al. 2009).  

The traditional dietary pattern is related to the countries traditional food, such 

as the “Lebanese” pattern identified in this study, which represent the healthy dietary 

pattern with fruits and vegetables being the essential elements of the Lebanese diet 

(Naja et al. 2011). The junk/convenience-food/western-sweet dietary pattern is 

generally defined as high fat and/or high sugar processed food with meat, pizza, 

sausages, bacon burgers, snacks, fried potato, soft drinks, refined grains and sweets 

desserts (Bahreynian et al. 2013; Northstone and Emmett 2005; Okubo et al. 2012; 

Ovaskainen et al. 2009). This pattern is very similar to the sweet patter in the present 

study.   

Comparing studies in western and non-western countries and studies done in 

the eastern Mediterranean region with the dietary patterns derived in this study allows 

us to understand our findings better. 

Ovaskainen et al. (2009) found three main dietary patterns in three and six year 

old preschool children in Finland, the “healthy”, “traditional” and “fast food - sweet” 

patterns. The healthy pattern was associated with skimmed milk, whole-grain bread and 

vegetables. The traditional pattern was related to high intake of dairy spread and high-
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fat milk. The fast food-sweets had highest positive association with intake of sugar-

sweetened beverages, fried potatoes, chips and nuts dried fruits (Ovaskainen et al. 

2009). In the aforementioned study, similarities can be observed in the dietary patterns 

when comparing it to our findings. The “healthy” dietary pattern was loaded highly with 

vegetables like the Lebanese pattern described in this study, were as the “fast food, 

sweet” pattern loaded high in sugar and unhealthy foods such as sugar sweetened 

beverages, chips, and fried potato.  

However, when comparing studies done in the Mediterranean region, more 

resemblance can be recognized. One study done in Iran, reported that three major 

dietary patterns were found in children aged 7-11 year old, the “healthy”, “western” and 

“sweet-dairy” pattern. The healthy dietary pattern was characterized mostly by fruits, 

vegetables, low-fat dairy products, legumes, nuts, poultry and fish. Whereas the 

“western” pattern was highly loaded with processed meat, snack, pizza, soft drinks and 

mayonnaise. The “sweet-dairy” pattern had high amount of dairy products, sugars, 

sweets and deserts (Bahreynian et al. 2013). Similarly, the GENESIS study conducted 

in Greece among children aged 1-5 year old identified two dietary patterns: the 

“healthy” and the “unhealthy” dietary patterns. The healthy pattern was associated with 

fruits, vegetables, legumes, grains fish and oils. However the unhealthy was loaded with 

high intake of red meat, sweets and low intake of vegetables (Manios et al. 2010). 

Studies on dietary pattern among preschoolers in the region are scares. 

Study done in Lebanon but among adults identified a “western” and a 

“Lebanese” dietary pattern. Western pattern was characterized mainly by high 

consumption of fried potatoes, pizzas and pies, soda drinks, fast-food sandwiches and 

sweets. The Lebanese pattern reflected high intake of fruits, vegetables, legumes and 

olives. Both very similar to the patterns identifies in this study. In addition to the 
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mentioned patterns, two other patterns namely “prudent” and “fish and alcohol” patterns 

were found (Naja et al. 2011). These patterns are characteristic of adults, not expected 

to be observed in children especially not in preschooler.   

Comparing dietary pattern between studies is difficult due to differences in 

dietary assessment methods, the number and type of food grouping, the number of 

pattern chosen to be retained and the different type of statistical technique used to 

analyze the data (Tucker  2010).  

 

B. Correlation between Dietary Pattern and Energy Intake and Energy Adjusted 

Nutrients 

 

In accordance with other studies the sweet pattern derived in this study was 

highly correlated with intake of energy, carbohydrates and sugar. It is no surprise that it 

is positively correlated with carbohydrates and sugar since the four food groups with the 

highest loading on the sweet pattern were the sweetened beverages, fast food, salty 

snacks and the sweetened dairy and dessert group, all being carbohydrate based food 

and all except salty snack were high in sugar. In a cross-sectional study conducted 

among 6-13 year old children in China, three dietary patterns where identifies: The 

“healthy” the “transitive” and the “western”. Children following the western pattern had 

higher intake of carbohydrate and total energy than the healthy pattern, similarly to our 

study (Shang et al. 2012). Pryer and Rogers (2009) reported that boys aged 1½-4 years 

old following the so-called “traditional diet” which in this study was the least healthy of 

the three dietary patterns identified, had the highest intake of carbohydrates, sugar, total 

fat, SFA and MUFA as a percentage of energy.  The “sweet” pattern identified in this 

paper was also positively correlated with PUFA and MUFA. However, the sweet 

pattern did not have a positive correlation with total fat, in contrary it was negatively 



 

54 

correlated with total fat and saturated fat. By comparing the mean intake of fat across 

the tertiles of sweet pattern it showed that the more the child adhered to the sweet 

pattern the more he or she ate from the sugar containing groups while the fat 

consumption remains relatively constant. In fact, the reason for choosing to name this 

pattern “the sweet pattern” and not “the western pattern” was due to this negative 

association with total fat and saturated fat and positive association with sugar. The 

western pattern is typically high in fat. 

The sweet pattern derived in this study, like typical other unhealthy patters, 

was negatively correlated with calcium and dietary fiber  (Naja et al. 2011; Tucker 

2010).  

Correlation studies on energy intake and nutrients are limited among 

preschooler. Most studies done on dietary pattern among preschoolers only report the 

socio-demographic associations of the children with the dietary pattern (Tucker 2010).  

The Lebanese pattern identified in this paper correlated highest with dietary 

fiber and protein. This is mainly due to the fact that the pattern was highly loaded in 

fruits, vegetables and legumes. This is typically seen in the Lebanese pattern and other 

patterns characterized as “healthy” (Naja et al. 2011). In addition, the negative 

association of the Lebanese pattern in this study with total fat, saturated fat and sugar is 

comparable with different studies conducted by Naja et al. in Lebanon among adults. In 

2013, Naja et al reported a negative association of the “Lebanese” pattern with sugar 

and saturated fat, however both were not significant. In 2011, a strong negative 

correlation was found between the “Lebanese” pattern and total fat. 

Important to add that most of the aforementioned studies comparing dietary 

pattern with energy adjusted nutrients used food frequency questionnaire to gather 

information on food intake were as in this study only one 24-hr dietary recall was used, 
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which might not have captured day to day variation and might have led to under or over 

estimation of macro and micronutrient intake. 

 

C. Determinants of Dietary Pattern 

In this study it was found that the identified patterns were associated with 

several socio-demographic and lifestyle factors  

Older children were found to be more likely to follow the “sweet” pattern, in 

fact this was seen in both patterns. However in the Lebanese pattern it was not 

significant. This suggests that the older the child is the clearer is what pattern the child 

belongs to.  A study comparing the consistency of the dietary pattern obtained in 4 year 

olds and 7 year olds suggest that the child dietary habits are established by the age of 

four and then remain relatively constant during childhood (Northstone and Emmett 

2005). In this study the mean age of the children was 3.30±0.881 years. Children 

younger than four years old might not yet have a constant pattern, and therefore exhibit 

a great variance, from day to day or period-to-period. This might not have been captured 

in this study since it used one 24 hour dietary recall to derive the dietary patterns. In 

addition, the older the child is the more the food choice is self-determined and 

influenced by television and media (Jones et al. 2014), which in turn may increase the 

impact of nutritional transition that is observed in the Middle East. A major dietary 

change that has been observed is the adaptation of western diet leading to increase in 

consumption of added sugar and fat (Jones et al. 2014; Popkin 2001). This suggests that 

the older the child is the more he or she is affected by the nutritional transition observed 

in Lebanon. No studies in this age group were found to describe the correlation between 

age and dietary patterns. However, in two studies done among adults in Lebanon by 

Naja et al. (2011, 2013) reported that younger aged adults were more likely to follow 
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the western pattern (Naja et al. 2013; Naja et al. 2011). 

Similar to other studies, our results showed that the higher the education level 

of the mother the less likely the child is to follow the “sweet” pattern.  (Craig, McNeill, 

Macdiarmid, Masson, and Holmes 2010; Nobre, Lamounier and Franceschini 2012; 

Northstone and Emmett 2005; Okubo et al. 2012; Ovaskainen et al. 2009).  Studies has 

shown that children whose parents have lower education level have higher risk of 

obesity  (Huerta, Bibi, Haviv, Scharf and Gdalevich 2006; Varo et al. 2003). 

Furthermore, adolescence with higher educated parents is less likely to have irregular 

meals, have energy-dense foods and sedentary lifestyle as compared to those from low 

educational families (Varo et al. 2003).  This positive association between education 

level and healthy lifestyle is well known. Possible explanation for this is that well 

educated people report better self-control of their lives and health. Sense of control over 

once life is associated with better health. Well educated people tend to choose a 

healthier lifestyle such as less likely to smoke, are more likely to exercise and get health 

checkups more often (Ross and Wu 1995). In addition educated mothers are more aware 

of the benefits of healthy lifestyle and the consumption of fruits and vegetables and the 

health risks associated with poor nutritional habits seen in a western as well as the high 

sugar type of patterns. Altogether, this contributes to improving behavior and eating 

habits.  

The presence of a paid helper was negatively associated with Lebanese pattern. 

Many households delegate food preparation to the helper, which is more likely to 

prepare non-Lebanese food. Furthermore, the monthly income of the family and the 

presence of paid helper are two factors that indicate the socio economic status of the 

household and both were negatively associated with the Lebanese pattern. In other 

words, the better the economic status of the family the less likely is the child to follow 
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the Lebanese pattern. In fact, Naja et al. (2011) reported a positive association between 

the western dietary pattern and the income among Lebanese adults.  

In developed countries it has been shown in several studies that the higher the 

socio-economic status of the family the more likely they are to follow an unhealthy 

pattern. Studies has shown that low-SES groups in developed countries and high-SES 

groups in developing countries are at a higher risk than their counterparts to adopt an 

unhealthy eating (Chen et al. 2011; Murasko 2011; Shang et al. 2012). Studies from the 

Middle East showed that obesity and unhealthy eating is more common in children 

living in urban areas, especially children with higher SES  (Chakar and Salameh 2006; 

Musaiger 2011). When comparing high SES and low SES in Lebanon and Syria 

Nasreddine et al. (2010) found that obesity is more common among those with high 

SES. This could be explained by the adaptation of Western unhealthy dietary practices 

among those with higher SES in developing countries (Ebbeling et al. 2002).  

 It is important to mention that the majority of the studies have shown that 

household income is positively associated with the “healthy eating pattern”. However 

all those studies were conducted in Western countries and data on dietary pattern in this 

age group in developing countries are limited  (North and Emmett 2000; Northstone and 

Emmett 2005; Ovaskainen et al. 2009; Pryer and Rogers 2009).  

The frequencies of breakfast consumption were found to be positively 

correlated with following the sweet pattern. This is in fact contradictory to many studies 

which report better eating habits and healthier bodyweight (Dubois et al. 2009). 

Possible mechanisms that mediate the link between breakfast skipping and increase in 

weight is the resulting increase in intake of high-energy snacks, decrease in healthy food 

consumption and larger meal portions for the rest of the day  (Dubois et al. 2009; 

Lobstein et al. 2004; Newby 2007). Naja et al. (2011) reported significant association 
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between breakfast consumption and the traditional Lebanese pattern. However the 

association between breakfast skipping and childhood obesity is not always consistent. 

For instance in the Bogalus heart study, no link was found between skipping breakfast 

and increased risk of overweight or obesity  (Nicklas et al. 1998) and Stralen et al. 

(2012) found no significant association between breakfast consumption and BMI. In 

addition, in our study it was not addressed what type of breakfast the child consumed. 

The majority might have been consuming breakfast associated with sweet pattern such 

as pancakes, puddings, cakes, hot chocolate, sweetened yoghurt, sahlab, jam or 

chocolate spread. All these were in the sweetened dairy and desert group, which was 

highly loaded on the sweet pattern. Last, it is important to address that children in this 

young age group rarely skip breakfast since at this age a mother imposes on her child 

breakfast eating and that the studies mentioned earlier are done on older age groups. 

Children consuming fast food were less likely to follow the Lebanese pattern 

and children who were mostly fed by their grandparents (father side) were more likely 

to follow the sweet pattern. Grandparents are known to treat their grandchildren with 

sweets and other delights often associated with unhealthy eating. Another possible 

reason can be that the child does not like the cooking of the grandparents and as an 

alternative they would offer the child fast food such as nuggets, escalope, burger etc. 

Furthermore, the mother might be too shy to insist that her parents in law feed the child 

healthier alternative. In contrary, if her parents were feeding the child the mother would 

have more to say about it.  

 

D. Adherence to Dietary Pattern and Odds of Obesity 

Children belonging to the third tertile of the Lebanese pattern were found to 

have 70% lower risk of being overweight and obese when adjusted for age, sex and 
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other socio-demographic and lifestyle factors. This is accordance with other studies, 

which also found that the “Lebanese” and “Mediterranean” dietary pattern were 

protective against obesity. The “Mediterranean” dietary pattern is characterized by high 

intake of cereals, fruits, vegetables, legumes, nut, fish, high-fat dairy products, meat, red 

wine and olive oil as main source of fat very similar to the “Lebanese” pattern . 

Schroder et al. (2004) found that with increased adherence to the Mediterranean dietary 

pattern the obesity risk decreased in men and women even after controlling for potential 

confounders, and therefore concluded that the traditional Mediterranean dietary pattern 

is inversely associated with BMI and obesity. Naja et al. (2012) found an inverse 

association between the traditional Lebanese pattern and obesity markers. The 

protective effect seen in the Lebanese pattern might be attributed to its components such 

as high intake of fruits and vegetables. Vergnaud et al. (2012) reported that maintaining 

the total energy intake constant and increasing fruit and vegetable intake can lead to 

reduced weight gain. In addition, the high intake of fibers from fruits, vegetables and 

legumes may also play a role.  No significant association was seen between sweet 

pattern and obesity, however, it is important to draw the attention to the fact that the 

prevalence of overweight and obesity in this paper was very low (9.2%). Bahreynian et 

al. (2013) reported no association regarding western pattern and weight status of school 

boys. This may be partly explained by over-reporting the healthy dietary habits such as 

fruits and vegetable consumption among overweight children or adaptation of healthier 

behavior to control their weight. Any under-reporting of the unhealthy food 

consumption would decrease the association between unhealthy eating patterns and 

overweigh and obesity.  
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E. Strength and Limitations 

It is important to mention some of the limitations of this study. First, this is a 

cross-sectional study and one cannot establish clear causality between the dietary 

patterns and the obesity risk. Furthermore, data on children were collected from mothers 

and therefore a recall bias might have occurred. Mothers might have under reported or 

over reported the children dietary intake. 

In addition, only one 24-hr recall was collected which might not be 

representative of the child usual intake because there are day to day variation in the diet 

and it relies on the mothers’ memory. In fact, multiple 24-hour recalls over several days 

are required to assess usual long-term intake (Livingstone and Robson 2000).  

This study is the first to address dietary patterns among 2-5 year old children in 

Lebanon and its association with obesity indices. The strength of this study relies on its 

nationally representative sample gathered from all over Lebanon, and the use of 

international guidelines in dietary and anthropometric assessments. This allows us to 

compare our data to other studies done in other countries. In addition, the interviews 

were done by nutritionists who were trained extensively before data collection in order 

to decrease interviewer errors. This study uses a relatively new approach to evaluate diet 

and obesity risk through dietary pattern technique in combination with the traditional 

approach of correlating macro and micronutrients with obesity risk. The advantage of 

the dietary pattern approach is that it takes to consideration the cumulative effect of 

multiple foods and recommending a dietary pattern rather than specific nutrients, which 

makes it much easier for people to interpret and apply to their lifestyle habit. Since 

dietary habits and preferences are established in early childhood, prevention is the best 

strategy to control weight (Muller et al. 2001).  This study provides valuable 
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information by shedding light on areas that need to be addressed in planning 

intervention programs.  
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CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS  

 

The findings of this study strengthen the association between dietary pattern 

and obesity risk in preschool children. The literature has found correlation of healthy 

eating pattern and the decreased risk of obesity. The results of this study confirm that 

the Lebanese dietary pattern has a protective effect against obesity; however no 

significant associations were found regarding the sweet pattern and obesity risk. This 

might be attributed to the low prevalence of overweight and obesity among the children 

in the study and to over-reporting of healthy dietary habits among overweight children. 

In addition, several socio-demographic and lifestyle factors were found to be 

significantly associated with the dietary pattern. 

The prevalence of childhood obesity is on the rise and studies have shown that 

childhood obesity increases the likelihood of adulthood obesity. Lebanon is undergoing 

nutritional transition and more people are adopting western lifestyle. Therefore, effort 

should be made for early implementation of healthy eating by recommending the 

traditional Lebanese pattern to children as early as in preschool age. Day cares should 

also be advised to serve mainly traditional Lebanese food to the children. It is at this age 

that food likes, dislikes and preferences are established and remain even in adulthood. 

  



 

63 

APPENDIX I 

ARABIC QUESTIONNAIRE 
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APPENDIX II 

CONSENT FORM 
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