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Abstract

Obesity is considered the main driver to the global burden of non-communicable disease and
disability, affecting all ages and socio-demographic groups in developed and developing countries.
Globally, obesity is a serious health issue among university students. This cross-sectional study
was carried out to assess the prevalence and the determinants of overweight and obesity among
university's students in the Gaza Strip.

The design of this study is a descriptive analytical cross sectional design. It is a quantitative
research approach. This study was conducted at three universities in the Gaza Strip: Islamic
University, Al-Agsa University, and Al-Azhar University. Simple random sampling technique
was used to select the three universities. In total, 400 students aged from18-24 years, distributed as
200 male students and 200 female students were selected randomly through a simple random
technique from the three universities. A face-to-face interview questionnaire was used in this
study. Standardized measurements of students’ height and weight were used, and the World
Health Organization Body Mass Index was the standard for defining obesity and overweight.
Analysis of the data was conducted using SPSS program, the analysis involved frequency
distributions, chi-square and ANOVA tests.

The overall prevalence rates of overweight and obesity among university students were 18.8% and
20.8%, respectively. There was a significant association between overweight and obesity and some
socio-economic factors such as being female, being at fourth or fifth studying year and had the
average monthly income ranges from 2101 ILS to 3990 ILS. Age, marital status, number of family
members and parent’s years of schooling were not associated with the high risk of obesity. Selected
life style factors were significantly associated with overweight and obesity such as being physically
inactive, water-pipe smoking, less number of sleeping hours at night, high number of sleeping
hours at the daytime, and spending much time sitting, studying, watching TV, and using social
media, as well as, eating while studying, watching TV, and while using social media, have chips,
soda drinks and hot drinks while studying and watching TV and have chips while using social
media. Cigarette smoking and using video games were not associated with overweight and obesity
among university students. Having un-healthy dietary habits was significantly associated with
overweight and obesity such as skipping breakfast, having breakfast at university, snacking
between breakfast and lunch, late-night snacking, having fast food, high consumption of fried food
and carbohydrates, and low consumption of milk product. Daily number of consumed servings
from fruits, vegetables and protein was not significantly associated with overweight and obesity.
Eating due to emotions and stress was significantly associated with high risk of overweight and
obesity. Socio-cultural factors such as physical look dissatisfaction, self-perception, parents-
perception and peers-perception of the student’s body image were significantly associated with
overweight and obesity. Eating fast food at universities and preferring eating with peers were
significantly associated with high risk of overweight and obesity. Medical factors were significantly
associated with overweight and obesity among university students such as childhood obesity,
parents, sisters and brother’s obesity. Overweight and obesity is a problem among the university
students in the GS. Intervention programs focused on promoting healthy life style, positive
behaviors, good food habits, and increasing physical activity need to be implemented. There is a dire
need to conduct health education campaigns that aim to increase students’ awareness about obesity
and its impact on morbidity and mortality. Also, universities should play an integral part of the
fight against obesity epidemic through conducting university-based prevention programs that
encourage students to eat better, be more active, and achieve healthier weights. There is a need to
conduct more research including both qualitative and quantitative methods to deeply explore the
associated factors with overweight and obesity among larger samples representing all Palestinian
university students. Finally, there is a need to conduct research studies to investigate the issue of
overweight and obesity among preschoolers, schoolchildren, and adolescents.
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Chapter 1
Introduction

1.1 Background

In past decades, most societies have gone through social and economic changes that
contributed to fundamental epidemiological shift of the main cause of mortality and
morbidity from communicable diseases to the non-communicable diseases (NCDs)
(Abdul-Rahim et al., 2001; Ulijaszek, 2007).

Currently, overweight and obesity are the most prevalent public health issues in the world
as they contribute to different morbidities and mortalities as well (Calderon-Guzman et al.,
2011). The definition of obesity has changed over the years; it is described as a state of
excess weight that may have adverse effect on health; it is a chronic condition
characterized by a long-term imbalance between calorie intake and energy consumption
(Zabut et al., 2007). Among adults, obesity is defined by using the Body Mass Index
(BMI), which is the ratio of weight in kilograms divided by the height in meters squared.
According to BMI, overweight is defined as a BMI between 25.0 and 29.99 kg/m? and
obesity is defined as BMI equal or greater than 30.0 kg/m? (WHO, 2016).

Overweight and obesity are considered to be the main driver to the global burden of non-
communicable disease and disability, affecting all ages and sociodemographic groups in
developed and developing countries (Nani et al., 2006). Obesity is a long-term complex
public health issue, as it is the sixth most contributing factor of the global burden of
diseases (Zlot et al., 2007). Worldwide, several studies have revealed that obesity is
tremendously associated with NCDs, including Coronary Heart Disease (CHD),
Hypertension, Diabetes Mellitus (DM), Gall Bladder disease, Osteoarthritis, Dyslipidemia,
and certain types of cancer (Bodur et al., 2010; Musaiger, 2011). Generally, NCDs

represent a real threat to human health and development; it is estimated that 38 million
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deaths annually occur due to NCDs (World Health Organization (WHO), 2015). The
WHO estimates that by 2020, NCDs will account for 80 percent of the global burden of
diseases, causing seven out of every 10 deaths in developing countries about half of them
are considered premature deaths that occur under the age of 70 (WHO, 2013a). Total
deaths from NCDs are projected to increase by a further 17% over the next 10 years.
Obesity affects not only people’s health, but also it has serious social and psychological
dimensions. It impairs people’s day-to-day functions, wellbeing, quality of life and
personal relationship (Nani et al., 2006). Although obesity is a preventable risk factor for
serious diseases, it is still a cause of decreasing life expectancy and decreasing quality of
life (Haslam and James, 2005). On average, obesity reduces life expectancy by six to
seven years (Fried et al., 2007; Constantine et al., 2008).

The prevalence of overweight and obesity has reached an alarming level among all ages
and socioeconomic groups of the Eastern Mediterranean Region (EMR) countries. The
prevalence of overweight among men ranged from 19.2% in Libya to 51.7% in Tunisia,
while the corresponding proportion among women was 21.1% in Libya and 71% in
Tunisia. The prevalence of obesity ranged from 5.7% in Morocco to 39% in Kuwait among
men and ranged from 7.1% in Libya to 53% in Kuwait among women (Musaiger, 2011).
In Palestine, the prevalence of overweight and obesity is 67 % among women and 57.8%

among males (Abdeen et al., 2012).

Many studies have shown that obesity is a multi-factorial health issue that is caused by
different underlying biological and non-biological factors such as sociodemographic
factors age, sex, heredity, Socio-Economic Status (SES), social factors, dietary behavior
and physical activity (Al-Kandari, 2006; Fouad et al., 2006; Al-Tawil et al., 2007; Pengpid

and Peltzer, 2014).



As children grow up, they develop their life style and food choices, which is influenced by
several factors in a complex interactive manner. Parents and the family environment are
playing a critical role in teaching children and developing their food choices and eating
habits and behaviors (Story et al., 2002). When children grow up and start going to
schools, the influence of teachers, peers and other people at school together with the media
and social environment becomes more important. Gradually, children become more
independent and able to start making their own food choices. It is worth to mention that
peer group is a key for adolescents and can greatly influence their food preferences and life
style behavior (Cusatis and Shannon, 1996).

College students usually experience transition period from late adolescence to young
adulthood (aged 18-24 years). This period is characterized by many behavioral changes
that affect weight like unhealthy dietary habits and sedentary life style; such changes place
students at greater risk of weight increase (Carson et al., 2002; Cusatis et al., 2000;
Demory et al., 2004 and Lytle et al., 2000). The dietary behavior and food choices of
university students are mainly determined by an interaction of different factors like
biological factors such as changing energy demands, weight change and sociocultural
factors and psychological factors such as freedom from parental control and social support
(Sanlier and Unusan, 2007).

Many Studies were conducted to assess the prevalence of overweight and obesity among
university students in the developed and developing countries. Most studies have shown a
high alarming level of the prevalence of overweight and obesity among university students.
The main determinants of overweight and obesity among university students were
sociodemographic factors, physical inactivity, changing in sleeping patterns, and dietary
behaviors such as breakfast skipping, eating patterns, diet quality (Issa, 2015; Karl et al.,

2014; El-Qudah et al., 2012; Suleiman et al., 2009). In addition to physiological factors,



sociocultural factors such as body image attitude and genetic factors (Bin Zaal et al., 2009;

Suleiman et al., 2009; Al-Sendi et al., 2004).

1.2 Research statement

In Palestine, after the nutritional transition in dietary behavior from the typical
Mediterranean diet into fast food pattern, a continuous rising in the prevalence of excessive
weight is noted among all age groups and gender (Musaiger, 2011), the prevalence of
overweight and obesity among adults in the GS is estimated to be 59.6% (Khellah et al.,
2010). Furthermore, Palestine is highly characterized by the rapid rise in NCDs rates,
which is linked directly with obesity (Ministry of Health (MoH), 2012a; UNRWA, 2011).
This put more economical, psychological, social, and medical burden on Palestinian’s
wellbeing, and subsequently, increase the health care cost. University students often
experience transition period which is characterized by behavioral, physiological and
environmental changes. They develop unhealthy eating behavior and life style, as
consequence of the rapid change in the traditional diet to undesirable one and modification
of the life style into globalized behavior. These changes put students at greater risk to gain
excess weight as well as increase weight in the later stages (Carson et al., 2002; Cusatis et
al., 2000; Demory et al., 2004; EI-Qudah, 2008; Lytle et al., 2000). The number of
students in universities in Palestine is 204745 students (Palestinian Central Bureau of
Statistics, 2015). Thus, universities could play an important role in reducing the prevalence
of obesity among young. They also may provide an ideal forum for reaching out many
young adults, and in turn, this could help prevent overweight and obesity in the later stages

of life.



1.3 Justification of the study

Obesity is one of the main fast growing public health problems in both developed and
developing countries, irrespective of age or gender (Calderon-Guzman et al., 2011). Itisa
risky factor of several serious chronic diseases (Musaiger, 2011). Obesity is also
associated with increased risk of mental health issues including depression and low self-
esteem (Story et al., 2002).

There is a few published research studies about determinants of overweight and obesity in
Palestine, thus, there is a need for more studies to assess the prevalence of overweight and
obesity among all ages and community groups (Ellulu et al., 2014). A few studies have
been conducted to assess the prevalence of overweight and obesity among university
students in the West Bank (WB) (Al-Sabbah, 2012; Bayyari et al., 2013). Regarding the
situation in the Gaza Strip (GS), only Lubbad and colleagues (2011) assessed the
prevalence of overweight and obesity among pharmacy college students, it was 20%

among males, and 7.1% among females (Lubbad, et al., 2011).

To the researcher best knowledge, this study will be the first to assess the prevalence and

the determinants of overweight and obesity among university's students in the GS.

1.4 Study objectives
1.4.1 Overall aim
The overall aim of this study is to assess the prevalence and the determinants of
overweight and obesity among university's students in the GS, in order to improve the

health status of students and reduce morbidity and mortality in the later stages.

1.4.2 Specific objectives
1. To assess the prevalence of overweight and obesity among university

students in the GS.



2. To identify the main determinants of overweigh and obesity among university
students in the GS.

3. To examine university student's life style, dietary and behavioral habits.

4. To explore the socioeconomic and psychological factors that are associated
with overweight and obesity among university students.

5. To propose recommendations that could be used to reduce the prevalence of
overweight and obesity.

1.5 Context of the study

1.5.1 Demographic Context

The total area of both GS and WB is 6257 km2, representing 22% of occupied Palestine
(MoH, 2006) (Annex 1). In 2015, the total population of the Palestinians in both GS and
WB is about 4,682,467 (1,819,982 in GS and 2,862,485 in WB). The percentage of people
aged 60 years and above in GS is 2.4%, and 3.2% in the WB from the total population
(PCBS, 2015). Among Palestinians, life expectancy is 72 years for males, and 75 years for
females. The Palestinian society is considered as a young one, 39.4% of its total
population are below 15 years old (37.2% in WB and 43.0% in G) (PCBS, 2015), with

median age is 19.8 (18.2 in G, 20.9 in WB) (PCBS, 2015).

GS is a narrow piece of land lying on the southern eastern coast of the Mediterranean Sea
(Annex 2). With its area of 365 Sq. Km2, constituting about 1.35% from the historical
Palestine (MoH, 2014). It is a very crowded area, with a population density of

5,070 individuals by Km2 (PCBS, 2015).

1.5.2 Epidemiological transition in Palestine

Palestinians are undergoing a rapid epidemiological transition; NCDs are the main causes

of morbidity and mortality (Giacaman et al., 2009). In Palestine, the leading causes of
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death are cardiovascular disease; cancer, Cerebro-Vascular Accident (CVA) and diabetes,
which reflect the main health challenges currently facing the occupied Palestinian territory.
The prevalence and risk of NCDs are high (WHODb, 2013). Among Palestinians in the GS
and WB aged 15-64 years old, about 58% are overweight, 36% have high cholesterol level,
8.5% have DM, 3.8% of men smoke tobacco daily; nearly 75% of people do not engage in
reasonable physical activity, surveys also indicate that unhealthy behaviors start early by

Palestinians (MoHb, 2012).

1.5.3 Socioeconomic characteristic

Years of conflict and blockade have devastated Gaza’s economy and left 80 percent of the
population relying on the international humanitarian aid (UNRWA, 2016). Poverty rate
among individuals in the GS according to household monthly consumption is 49%. Deep

poverty rate in the GS is 21.1% (PCBS, 2011).

The unemployment rate has remarkably increased to 41% (PCBS, 2015). Gross Domestic
Product (GDP) in GS is 3,134.1 USD Million (PCBS, 2015). The complicated political
and economic situation worsen the life of people, with restriction of goods passage across
the borders, both importing and exporting goods to and from GS are restricted because of

the frequent closure of borders.

1.5.4 Education System

According to Ministry of Education and Higher Education system in Palestine, there are 14
universities: 5 universities in the GS and 9 universities in the WB, in addition to 19
colleges that grant bachelor's degrees: 6 in the GS, and 13 in the WB. There is only one
university for Open Education, which has 15 centers in the WB and 5 centers in the GS.
Moreover, there are 18 community colleges: 11 in the WB and 7 in the GS. The number of
students in universities in Palestine is 204745, distributed as 79809 males and 124936

7



females. While, the number of students in community colleges in Palestine is 11283,

distributed as 5376 males and 5907 females (PCBS, 2015).

It is worth to mention that, the illiteracy rate among Palestinians aged 15 years and above
is 3.3%, distributed as 1.5% of males and 5.1% of females. It is 3.5% in WB and 3.0% in
GS. Literacy rate among Palestinians aged 15 to 19 years is 99.4% distributed as 99.4% for
males and 99.4% for females, while the literacy rate among Palestinians aged 20 to 24
years is 99.1% distributed as 99.5% for males and 99.1% for females. Mean years of
schooling among Palestinians aged 15 years and above is 10.67, distributed as 10.77
among males and 10.56 among females. It is 10.46 in the WB and 11.04 in the GS (PCBS,

2015).
1.6 Operational definitions

The following operational definitions will be used in this study.
1.6.1. Body mass index (BMI): Weight in kilograms over height in meters squared

(BMI = wt/ ht2) (CDC, 2014).

e Underweight: is defined as any individual who has a BMI of less than 18.5 kg/m?

(CDC, 2014).

e Normal weight: is defined as any individual who has a BMI between 18.5 and

24.99 kg/m? (CDC, 2014).

e Overweight: is defined as any individual who has a BMI between 25 and 29.99

kg/m2 (CDC, 2014).

e Obesity: is defined as any individual who has BMI equal to or greater than 30 kg

/m?(CDC, 2014).



1.6.2. Central obesity: is defined as waist circumference > 90cm for men and > 80cm

for women (International Diabetes Federation (IDF), 2006).

1.6.3. Risk factor: any attribute, characteristic or exposure of an individual that

increases the likelihood of developing a disease or injury (WHO, 2015).

1.6.4. Metabolic equivalents (METS): are used to express the intensity of physical
activities. MET is the ratio of person’s metabolic rate relative to the resting metabolic

rate.

1.6.5. Total physical activity (TPA): is define as the sum of the total MET minutes of
the activity computed for each setting. Total Physical Activity (TPA-MET) =

[(P2*P3*8) + (P5*P6*4) + (P8*P9*4) + (P11*P12*8) + (P14*P15%4)]

1.6.6. Physical activity (PA): is defined as any bodily movement produced by skeletal
muscles that requires energy expenditure (WHO, 2014).

e High PA: IF: (P2+P11) > 3 days & TPA-MET is > 1500.

e Moderate PA: IF: (P5+P8+P14) > 5 days & [(P5+P6) + (P8*P9) + (P14*P15)] >
150 minutes.

e Low PA: IF level of physical activity doesn’t reach the criteria for either high or

moderate level of physical activity.



Chapter 2
Conceptual framework and Literatures review

2.1 Conceptual Framework

A conceptual framework is a tool that researchers use to guide their research studies. It
enables researchers to find links and relations between the existing literature and their own
research goals and objectives (Miles and Huberman, 1994). A conceptual framework
explains either graphically or in a narrative way the main variables and domains to be

studied and the presumed relationship among them (Miles and Huberman, 1994).

As shown in Figure (1), the researcher has included the main determinants of overweight
and obesity among university students in the GS, such as socio-demographic factors, life
style factors, dietary habits, socio-cultural factors, psychological factors and medical

profile.

2.1.1 Socio-economic factors

Several studies have revealed that the socio-economic factors could contribute to
overweight and obesity, such as age, gender, marital status, family members, family
income and parent’s level of education (Al-Isa, 1999). About 90% of the epidemiological
studies that were conducted in the developing countries showed a high positive relationship
between socio-economic status and obesity and overweight among all age groups including

university students (Carlos et al., 2004).

As shown in Figure (1), the researcher has included several socio-economic factors such

as age, marital status, family size and family income.
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2.1.2 Life style variables

University students experience transitional period from secondary school to university life
that could be characterized by unhealthy behavior changes in life style such as decreasing
physical activity and increasing sedentary behavior and changing in sleeping patterns

(Crombie et al., 2009).

Many studies have shown that physical inactivity and sedentary behaviors, such as
watching television, computer use, sitting for work, chatting and studying, are highly
associated with the development of overweight and obesity (Hu, 2003; Must and Tybor,

2005; Miller, 2010; Owen et al., 2010).

The researcher in this study has investigated several student’s life style behaviors such as,
physical activity, sleeping patterns and smoking, as well as, certain sedentary behaviors

such as, sitting for a long time, watching TV, and using social media, as shown in Figure

(1).

2.1.3 Dietary habits

Many research studies have revealed that certain eating habits such as breakfast skipping,
eating patterns, food groups consumption, and eating meals away from home are
associated with an increased risk of developing obesity and overweight (Yunsheng et al.,
2003; Kumar et al., 2004; Bin Zaal et al., 2009; Suleiman et al., 2009; EI-Qudah et al.,

2012).

The researcher has examined several dietary behaviors such as, breakfast skipping, meal
patterns, snacking, eating fast food, eating during watching TV, using social media and

studying, in addition to the daily consumption of food groups, as shown in Figure (1).

11



2.1.4 Psychological factors

Research studies have shown that behavioral consequences of stress and anxiety may affect
individuals eating behavior (Torres and Nowson, 2007; Adam and Epel, 2007). Several
studies have shown that depression and anxiety disorders are associated with obesity and

overeating (Thayer, 2001).

The researcher has investigated the relationship between obesity and some of
psychological factors, namely; stress, depression, socialization, being lonely, anger,

happiness, sadness, anxiety and frustration, as shown in Figure (1).

2.1.5 Socio-cultural factors

The researcher investigated the relationship between obesity and some of socio-cultural
factors like body image attitude of the participants, parents and peers, sharing food with
friends and family, eating out doors, social pressure and having a weight scale at home, as

shown in Figure (1).

2.1.6 Medical profile

The research has excluded participants with chronic disease. This study has examined the
relationship between genetic factors such as childhood obesity, parent’s obesity and

brothers’ and sisters’ obesity, as shown in Figure (1).
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Figure (2.1): Conceptual Framework for determinants of overweight and obesity
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2.2 Literature review

2.2.1 Definition of obesity

The definition of obesity has changed over the years; it is described as a condition by
which there is excess body fat leading to health impairment (WHO, 2016). WHO also
defined obesity as a condition of abnormal or excessive fat accumulation in adipose tissue,
to the extent that health may be impaired (WHO, 2016). Clinically, obesity is defined for
adults as BMI equal to or more than 30 (WHO, 2016).

Growth changes, reproductive status and variation in life style as dietary habits, socio-
demographic factors e.g. aging, income, education level and family size highly affect the
body weight (Laquatra, 2004). In general, coordination between neural, hormonal and
chemical mechanisms maintains the balance between energy intake and energy
consumption, which in turn keeps the bodyweight constant. Any Abnormalities in these
mechanisms result in exaggerated weight fluctuations such as underweight, overweight and
obesity (Laquatra, 2004).

Epidemiologic studies commonly use BMI as a convenient, simple and reliable indicator of
overweight and obesity. BMI is the recommended method for assessing the body weight
of children, adolescents, and adults. It is calculated by dividing weight in kilograms (kg)
by square height in meters (m2). BMI values are age-independent and the same for both
sexes. BMI may not correspond to the same degree of fatness in different populations due
to different body proportions. The health risks are associated with increasing BMI, even
though the interpretation of BMI grading according to the risk may differ for different
populations. Recently, there was a growing debate on the need for establishing different
BMI cut-off points for different ethnic groups, because of the increasing evidence that the
associations between BMI, percentage of body fat, and body fat distribution differ across

populations, and therefore, the health risks may increase even below the current cut-off
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point of 25 kg/m? WHO classifies adults as obese when BMI is >/=30 kg/m?, overweight
when BMI is between 25 and 29.99 kg/m?, while, normal weight is between 18.5 and 24.99
BMI, and underweight is less than 18.5 BMI (WHO, 2016).

According to WHO, Waist Circumference (WC) and Waist-Hip Ratio (WHR) are also
useful tools to assess obesity (WHO, 2011). People are considered at increased risk of
abdominal obesity, when WC is >/=94 cm for men and >/=80 cm for women. While,
people are considered at substantially increased risk of abdominal obesity when WC is
>/=102 cm for men and >/=88 cm for women. With regard to WHR, individuals are
considered obese if the WHR is above 0.90 for men and above 0.85 for women (WHO,
2011).

2.2.2 Health consequence of obesity

Being obese is a long-term complex public health issue that affects not only people’s
health, but also it has serious social and psychological dimensions. It impairs people’s
day-to-day functions, wellbeing, quality of life and personal relationship (Nani et al.,
2006). Obesity is considered as the main driver to the global burden of NCD and disability,
affecting all ages and sociodemographic groups in developed and developing countries
(Nani et al., 2006).

Park and colleagues (2006) have estimated that the burden of overweight is 3.2 times
higher than the burden of obesity. The disease burden due to overweight was 827.1 years
lost, 732.66 years lost for men, and 922.9 years lost for women per 100,000 people.
While, the disease burden of obesity is 260 years lost (144.2 for men and 377.3 for women.
Hazmi and Warsy (2000) found that obesity is a leading cause to coronary diseases,
neoplasm, digestive diseases, type2 diabetes, cancer, arthritis, arteriosclerosis, and many

chronic disorders.
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With regard to cardiovascular diseases, increasing BMI is a major risk factor for
cardiovascular diseases such as hypertension, low concentration of High-density
lipoproteins (HDL) cholesterol, and high concertation of Low-density lipoproteins (LDL)
(WHO, 2007). The relative risk of cardiovascular diseases in obese compared with normal
weight people is between 1.5 and 2.5 (WHO, 2007). James and Elizabeth (2001) reported
that, when a young adult exceeds the optimal BMI by 1%, the risk for developing CHD
increases by 3.3% for women and 3.6% for men. Excess weight after the age of 18 for
women and the age of 21 for men significantly increases the risk of CHD (James and
Elizabeth, 2001).

As inferred from the literature, the link between obesity and cancer has just become much
wider, researchers from International Agency for Research on cancer (IARC) in 2002
listed obesity as a contributing risk factor for five cancers: breast, colon, kidney and
esophageal cancer, in addition to uterine lining cancer (IARC, 2002). It is estimated that
about 40% of uterine lining cancers, 25% of kidney cancer, and 10% of breast and colon
cancers would be prevented if individuals stop gaining more weight (IARC, 2002). A new
published scientific literature for the IARC revealed that the agency has added eight more
cancers to that list: stomach (gastric cardia), liver, gall bladder, pancreas, ovarian, thyroid,
meningioma, and multiple myeloma (IARC, 2016). Moreover, there is a limited evidence
suggesting a link for three other cancers like fatal cancer of the prostate, breast cancer in
men, and diffuse large B-cell lymphoma (IARC, 2016). IARC attributed the link between
obesity and cancer to chronic inflammation and dysregulation of the metabolism of sex
hormones (IARC, 2016). Recently, Arnold and colleagues (2016) have found that being
overweight for a longer duration has significantly increased the incidence of all obesity-

related cancers by 7 % for every 10-year increase in overweight adulthood period. An
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increase in risk for postmenopausal breast cancer, by 5 %, and endometrial cancer, by 17

% (Arnold et al., 2016).

Regarding obesity and DM, several epidemiological studies have shown that overweight
and obesity are associated with non-insulin dependent DM (Pollock & Favret, 2001; Al-
Sharafi & Gunaid, 2014). Obese individuals are more likely to develop type 2 DM,
especially when one of the family members suffers from DM (Pollock & Favret, 2001; Al-
Sharafi & Gunaid, 2014). According to the Public Health England (PHE), about 90% of
adults with type 2 diabetes aged 16-54 years are overweight or obese (PHE, 2014). Hazmi
and Warsy (2000) have reported a statistically significant difference between the
prevalence of overweight and obesity among diabetic and non-diabetic participants. The
prevalence of obesity among non-diabetic participants (15.8%) was nearly about one-half
of the prevalence among diabetic patients (30%), otherwise, overweight among non-
diabetic participants was 25.2% and 33.3% among diabetic patients (Hazmi and Warsy,

2000).

With regard to obesity and its relationship with Osteoarthritis (OA), Manninen and
colleagues (2004) have conducted a case control study in Finland to assess the relationship
between obesity and the risk of severe knee osteoarthritis among age group between 20 to
50 years old. Manninen and colleagues (2004) found that, the weight gain is associated
with a higher relative risk of knee OA than constant overweight among 20 to 50 years old
participants, compared to participants with normal relative weight during the same age
group.

2.2.3 The economic burden of obesity

Obesity continues to trend towards a global health epidemic. The crisis is not only a health
risk but also a significant economic threat. Obesity is considered as one of the main

drivers of preventable chronic diseases. Assessing the economic cost and consequences of
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obesity plays an important role in the development of public health policy, providing an
evidence-based information to help decision-makers set priorities, as well as, comparing
policies to prevent or reduce obesity. Reducing the prevalence of obesity is a public health
priority that has substantial health and economic benefits (WHO, 2000).

According to WHO, the costs of obesity are usually divided into three components (WHO,
2000)

* Direct costs: resulting from the conversion of health care resources to the management of
obesity itself and diseases directly related to obesity.

* Indirect costs: the impact of the reduced quality of life of the obese individuals, as the
production lost through work-related absenteeism and premature death.

* Intangible costs the cost of obesity impact on individual’s health and quality of life.

For instance, the direct and indirect costs of the adolescence obesity exceed $140 billion
annually. The United States (US) spends six to ten percent of the healthcare spending on
costs attributable to adolescence obesity, compared to 2 percent to 3.5 percent in other
Western countries (Ardoin, 2010). Excess medical costs due to adolescent obesity are
estimated at more than $14 billion per year (Ardoin, 2010). Trogdon and colleagues
(2008) estimated that the total indirect cost was $65.67 billion in the U.S. for1999, based
on data from systematic review. Tsai and colleagues (2012) estimated that the direct
medical cost for obesity is $1723 per person and $266 per person for overweight. As well
as, that the total health care spending on overweight was 4.8% of the national expenditures
of the U.S. (Tsai et al., 2012). In another study, Wang and colleagues (2008) estimated the
future obesity-related health care costs for the U.S. health care system. They concluded
that obesity-related expenditures would increase to 16-18% of health care spending
expenditure by 2030 (Wang et al., 2008). Strum (2002) used a national survey of adults

aged 18 to 65 to estimate that obesity increases health care costs by 36 % and medications
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costs by 77%, compared with being a normal weight. Finkelstein and colleagues (2014)
estimated that the incremental lifetime medical cost of an obese child is $19000 compared
to a normal weight child who maintains normal weight throughout adulthood. Finally,
Carter and colleagues (2009) assessed the cost effectiveness of obesity intervention costs
among Australian population of children and adolescents (aged 5-19 years) in the year
2001. The intervention costs were estimated from (<AUD1.0 to AUD31, 553) per child

(Carter et al., 2009).

On average, obesity reduces life expectancy from six to seven years (Constantine et al.,
2008; Whitlock et al., 2009). BMI of 30-35 reduces life expectancy from two to four
years, while morbid obesity (BMI > 40) reduces life expectancy by 10 years (Peeters et al.,
2003; Whitlock et al., 2009).

2.2.4 Global prevalence of obesity among university students

According to a cross-sectional survey, which aimed to assess the prevalence of
overweight/obesity among university students from 22 countries, the prevalence of
overweight and obesity among male students was 18.9%, 5.8% respectively; while among
female students, the prevalence of overweight and obesity was 14.1% and 5.2%,
respectively. Overall, 22% of students were either overweight or obese (24.7% men and
19.3% women) (Karl et al., 2014). The main determinants of overweight and obesity
among male students were younger age, coming from a higher income countries,
consciously avoiding fat and cholesterol, physical inactivity, current tobacco use and
childhood physical abuse. While, the main determinants of overweight and obesity among
female students were older age, coming from a higher income country, frequent organized
religious activity, avoiding fat and cholesterol, posttraumatic stress symptoms and
childhood physical abuse (Karl et al., 2014). In a cross-sectional survey that aimed to

assess the prevalence of overweight and obesity and central obesity and its associated
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factors among Gitam University students in India. About 38% of students were either
overweight or obese (26.8% overweight and 10.7% obese) (Pengpid and peltzer, 2014).
According to Pengpid and Peltzer (2014), the main determinants of overweight and obesity
and central obesity among male students were lower dietary risk knowledge, tobacco use,
and suffering from depression, living away from parents or guardians, healthy dietary
practices and sleeping for nine hours or more. While, the main determinants of
overweight, obesity and central obesity among female students were lack of social support,
lower dietary risk knowledge, tobacco use, and sleeping for nine hours or more, living
away from parents or guardians and abstinence from alcohol (Pengpid and peltzer, 2014).
A cross-sectional survey that was conducted to assess the prevalence of obesity among
university students of Iran University of Medical Sciences in Tehran, the study findings
revealed that about 12.4% of the students had a BMI of more than 25 (Nojomi and
Najamabadi, 2006). The main risk factors associated with obesity were smoking, age, sex,
and place of resident (Nojomi and Najamabadi, 2006). A study was conducted in
California State University, Chicago, to assess the diet, exercise habits and perceived
barriers to following a healthy lifestyle of college students, showed that the prevalence of
overweight and obesity was 31% (Silliman, 2004). The study findings revealed that
breakfast was the most commonly missed meal and 63% of the students ate snacks one to
two times per day. The most common barrier to exercise was “lack of time” (Silliman,
2004). In a study conducted in the State University in Spain, the prevalence rate of
overweight and obesity was 25% in males and 13.9% in females (Arroyo et al., 2006).
Another study conducted on medical students from the University of Crete reported that
approximately 40% male students and 23% female students had BMI > 25 kg/m? (Bertsias
et al., 2003). Several Studies were carried out to assess the prevalence of obesity among

university students in developing countries. Most studies have shown a high prevalence of
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overweight and obesity among university students: In Nigeria, the prevalence was 10%
(Nwachukwu et al., 2010); in Bangladesh, it was 20.8% (Sultana et al., 2011); in China, it
was 2.9%-14.3% (Sakamaki et al., 2005; Jingya et al., 2013); in Malaysia, it was 20%—
30.1% (Boo et al., 2010; Gopalakrishnan et al., 2012); in Thailand, it was 31 % (Banwell et
al., 2009); in Pakistan, it was 13%-52.6 % ( Hingorjo et al., 2009; Chaudhry et al., 2012);
in Colombia, it was 12.4%-16.7 % ( Vargas et al., 2008); in Mexico, it was 31.6 % (
Trujillo-Hernandez et al., 2010).

2.2.5 Prevalence of obesity among Arab university students

Many Studies were conducted to assess the prevalence of overweight and obesity among
university students in the Arab World. A cross-sectional survey was conducted to assess
the prevalence of overweight and obesity among Jordan University students (aged 17-28
years), the prevalence rates were 28.5% and 10.2%, respectively (Suleiman et al., 2009) .
According to Suleiman and colleagues (2009), the main determinants of overweight and
obesity are age, being female and parental obesity, as well as, physical inactivity, eating
unhealthy diet, lower family income and being nonsmoker. Another study was conducted
in Jordan to assess the prevalence of obesity among female students aged 20-25 years from
the Jordan Northern Badia; the study findings have revealed that the prevalence rates of
overweight and obesity were 27.0%and 6.9%, respectively (Tukan et al., 2006). The
factors that were found to be significantly associated with high BMI included educational
status, marital status, work status, smoking status and chronic diseases (Tukan et al., 2006).
Yahia and colleagues (2008) have conducted a study to assess the prevalence of
overweight and obesity among students of the Lebanese American University, the study
findings have revealed that the prevalence of overweight and obesity among males students
was 50%, and 16.8% among females students (Yahia et al., 2008). Healthy eating habits

were higher among female students compared to male students such as daily breakfast
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intake and meals frequency, furthermore, alcohol intake and cigarettes smoking were not
common among both males and females students (Yahia et al., 2008). A cross-sectional
survey that was performed to investigate the major dietary risk factors associated with the
development of overweight and obesity among Beirut Arab University students, the
findings of the study have shown that 26.6% of the participants were overweight or obese
(El-Kassas et al., 2015). Male students (67.4%) were significantly more obese than
females (32.6%), more than three quarters of students (76.8%) reported having irregular
meal patterns and high fast food consumption (El-Kassas et al., 2015). The strongest
protective factors for maintaining normal weight were breakfast consumption, female sex
and being a health science student (El-Kassas et al., 2015). A cross-sectional study that
aimed to explore the BMI distribution and food consumption pattern and health
related behaviors among Saudi female university students, the prevalence of overweight
and obesity reached 47% (Al Qauhiz, 2010). Regarding to Al Qauhiz (2010), marriage,
presence of obese members in the family and frequency of drinking carbonated beverages
were the main determinants of overweight and obesity. Similarly, EI-Qudah and
colleagues (2012) aimed to assess the nutritional status among Saudi college students and
their dietary behaviors, the results showed that the prevalence of overweight and obesity
was 34.2%. The main findings have shown that 15.7% of the students skip their breakfast
daily, high consumption of sweets and chocolates on daily basis and high portion size of
potato chips were more common among females, while males were more prone to consume
red meat and fish than females (EI-Qudah et al., 2012). Arafa (2005) has reported that the
prevalence of overweight and obesity among Saudi students was 42.4% among males and
31% among females. The prevalence of overweight and obesity among Taif University
students was 44.6% (Issa, 2015). Regarding Issa (2015), the main determinants of

overweight and obesity were older students, high family income, physically inactive,
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consuming unhealthy diet, sleeping less than 8 hours per day, with history of obesity.
A cross-sectional study among male university students in the United Arab Emirates that
was conducted to study the relationship between obesity and some lifestyle factors; the
overall prevalence of obesity was 35.7% (Musaiger, 2006). According to Musaiger (2006),
family history of obesity, watching Television (TV) for more than four hours a day,
smoking, physical inactivity and had a car. In Kuwait, the prevalence of overweight and
obesity among Kuwaiti college men was 49.6% (Al-lsa, 1999). Al-Ansari and colleagues
(2000) reported that the prevalence of obesity among university students in Bahrain was
11.8% in males and 7.6% in females. A study that was performed on university students
(aged 17-38 years), in Bahrain, showed that the prevalence of obesity was 11.8% in males
and 7.6% in females (Al-Ansari et al., 2000). A more recent study carried out in Bahrain
among students aged from 6 tol8 year, presented that the prevalence of overweight and
obesity was 25.5% among girls and 21.4% among boys (Gharib, 2006). Skipping
breakfast, physical inactivity and sedentary lifestyle were the main determinants of
overweight and obesity among Bahrain students (Gharib, 2006). In Egypt, the prevalence
of overweight and obesity among medical students at Ain Shams University was 49.4%
(Bakr et al., 2002). Family history of obesity, duration of computer use, eating more
during stress time and snacking between meals were the major risk factors for obesity

(Bakr et al., 2002).

2.2.6 Prevalence of obesity among university students in Palestine

In Palestine, few studies were conducted to assess the prevalence of obesity in Palestine.
Al-Sabbah (2012) has conducted a cross-sectional study to assess the prevalence of obesity
among Al-Najah National University students in the WB, the study findings revealed that
the prevalence rate of overweight and obesity among students was 24.7%. Overweight and

obesity were more common among male students compared to females (27.0% and 5.9%
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vs. 13.2% and 3.3%, respectively) (Al- Sabbah, 2012). The study findings revealed also
that 68.4% of the students used to take meals irregularly, as well as 58.2% (57.2% of
females and 59.2% of males) and 43.4% (40.8% of females and 46.7% of males) reported
daily intake of vegetables and fruits, respectively (Al-Sabbah, 2012). Moreover, physical
activity and sports are common among male students (69.1%) than female students
(55.9%), the same study showed that 91.4% of females never smoked (Al-Sabbah, 2012).
A more recent study conducted in WB aimed to explore dieting practices among female
Palestinian college students from four universities, the study findings showed that the
prevalence of overweight and obesity among students was 14.1% (Bayyari et al., 2013).
With regard to the situation in Gaza, Lubbad and colleagues (2011) has conducted a cross-
sectional study to assess the BMI and dietary intake among university students, Pharmacy
College, aged 19 to 30 years in the Gaza Strip. The main findings of the study revealed
that the prevalence rates of overweight and obesity among males and females students
were 20% and 17.1% respectively (Lubbad et al., 2011).

It is worth mentioning that several studies were conducted in Palestine to assess the
prevalence of obesity among students in the early adolescence period. Abudayya and
colleagues (2007) have described the socio-demographic differences in nutritional status
among school adolescents aged 12 to 15 years in north GS through a cross-sectional
survey. The prevalence of overweight and obesity was 17.9%; overweight and obesity
were common in girls (20.2%) more than boys (15.4%) because girls being from a low-
income residential area, having employed fathers, and having reached puberty, while, boys
had medium socio-economic status (SES) (Abudayya et al., 2007). Similarity, another
publication conducted by Abudayya and colleagues (2009) aimed to describe the
association between socio-demographic factors and food intake, and meal patterns among

Palestinian school adolescents (12—15 year) in North GS. The results showed that, as the
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household SES increased the number of meals, having breakfast daily and the amount of
intakes of many nutritious foods also increased, such as; animal food items, fruits and
vegetables and dairy foods (Abudayya et al., 2009). Ghrayeb and colleagues (2013)
targeted older age group, across-sectional study aimed to determine the prevalence of
overweight and obesity among students aged 13-17 years in Tarqumia, Palestine.
Overweight and obesity was 27.8%, and was significantly higher among male students,
students aged 13 years or younger and those with moderate income (Ghrayeb et al., 2013).
Jalambo and colleagues (2011) reported that the prevalence of overweight and obesity
among female secondary students in the GS was 19.9%. Musaiger and colleagues (2012)
performed a cross-sectional study to assess the prevalence of overweight and obesity
among adolescents in seven Arab countries, Palestine was included in the study; the study
was conducted in Al-Khalil city, WB. The prevalence rates of overweight and obesity
among males and females were 17.7% and 16%, respectively (Musaiger et al., 2012).

2.2.7 Risk factors for obesity among university students

2.2.7.1 Socio-economic status

Age

Age has a significant influence on overweight and obesity. There was consistency among
literature regarding the increasing overweight and obesity prevalence with advanced age
(Lahmann et al., 2000 and Temple et al., 2001). According to Temple and colleagues
(2001), the incidence of obesity increases significantly with age, with 32% of women
being obese at age 25 to 44 years, rising to 49% at ages 45 to 64 years; while a much lower
prevalence of obesity was reported among men, 14% at 35 to 65 years. Similarly,
Martinez and colleagues (2001) revealed that the prevalence of obesity among participants
increased with age, as 8% prevalence of obesity was 8% among 18-29 years age group and

it increased to 38.1% among the age group of 50-65 years old. Moreover, Malik and
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colleagues (2003) explored the relationship between obesity and age. The results showed
that the highest prevalence rate of obesity was 60.9% for age group 41-45 years, followed
by 42.8 % for age group 36-40, 34% for 31-35 years, 25% for 25-30 years, 12.4% for 21-
25 years, finally the lowest prevalence rate of obesity was 8% for age group 16-20 years
(Malik et al., 2003). Furthermore, the findings have revealed that morbid obesity was the
highest (10.7%) among age group 36-45 years (Malik et al., 2003).

Concerning age and gender, studies by the International Association for the Study of
Obesity

(IASO) (2004), showed that the prevalence of overweight and obesity among young people
aged 13 tol9 years isl7% affecting more girls than boys at a rate of 25% and 7%,
respectively. In a cross sectional survey conducted at Jordan University, it was found that
age is statistically significantly associated with overweight and obesity of university
students (Suleiman et al., 2009). The prevalence rate of overweight and obesity among
students increased with increasing age ranging between 47.4 % and 42.7% in the age group
17-20 years to 52.6% and 57.3% in the age group 17-20 years, respectively (Suleiman et
al., 2009).

Marital status

The marital status is an important factor which may influence the body weight in both
developed and developing countries. Studies revealed that the prevalence of overweight
and obesity varied by marital status for women, but not for men (Tjepkema, 2005). It was
reported that about one-quarter of married men and women aged 25 or older were obese,
while the obesity prevalence rate was significantly higher among women who were
widowed (30%) (Tjepkema, 2005). On the other hand, the percentage of married,

divorced, widowed and never married men who were obese was not significantly different
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(Tjepkema, 2005). In Korea, the prevalence of overweight and obesity was lower among
people who never married (Juhee and Hee, 2006).

Malki and colleagues (2003) examined the prevalence of overweight and obesity among
women in Saudi Arabia; the observation showed that married women had the highest rates
of overweight and obesity. It is worth to note that, the study has reported that the
prevalence of obesity is significantly higher among married females aged 16-20 years, and
26-30 years age group (Malki et al., 2003).

A recent study was conducted to determine the risk factors for obesity among Pharmacy
College students in Gaza, the results revealed that there was a statistical significant
relationship between BMI and marital status among male students, it was found that 57%
of single students are of normal BMI and 26% of single students are of overweight
(Lubbad et al., 2011).

Parent’s education level

In general, several studies that were carried out in developed and developing countries
agreed that there was an inverse relationship between obesity and individual’s level of
education. It was reported that obesity was more frequent among people with lower
educational level (Martinez et al., 2001; Grujic, et al., 2005; Gillum, 2006). Similarity,
Aljouni and colleagues (1998) noted that obesity was more common among illiterate
people, where obesity was 27.5% among illiterate people, 27.3% among people educated
between 1 and 12 years, and 26% for people educated more than 12 years of schooling.
Education attainment can lead to practicing different lifestyle that may affect BMI
positively or negatively (Sundquist & Johansson (1998); Lahmann et al., 2000; Puoane et
al., 2002 and Kruger et al., 2005).

There is an inconsistency in the literature review about the relationship between parent’s

education and children’s obesity. Issa (2015), assessed obesity and overweight among
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Saudi Arabia university student, the researcher found a significant positive relationship
between father’s education and the prevalence of overweight and obesity. Students whose
fathers had secondary grade and higher were more obese and overweight (43% and 30.3%,
respectively) compared to students whose fathers do not read or write (12.7% and 15.7%,
respectively) (Issa, 2015). On the other hand, Issa (2015) found a significant inverse
relationship between mother’s education and the prevalence of overweight and obesity.
Students whose mothers do not read or write were more obese and overweight (25.3% and
30%, respectively) compared to students whose mothers had university grade and higher
(25.3% and 20%, respectively) (Issa, 2015). Similarity, A recent study was performed
among Egyptian adolescents, showed a significant association between obesity and
parent’s education, as the highest prevalence of obesity was among students with low
educated parents as they are responsible for food choices for their children as well as their
life style activities (Talat and EI Shahatb, 2016). In addition, Wang and colleagues (2014)
examined weight status among southern Appalachian adolescents, the findings among
adolescent boys showed lower levels of education among mothers and fathers predicted a
higher likelihood of obesity, whereas among girls, only a lower level of education among
mothers was predictive. While, other studies have revealed that the father’s level of
education was a better predictor of obesity among adolescents than the mother’s education
(Wang et al., 2014). In contrary, Lubbad and colleagues (2011), found no relationship

between BMI and parent’s education level of Pharmacy College students in Gaza.

Income

Many studies have shown that there were differences in the prevalence of overweight and
obesity associated with variation in socio-economic status (Cavalli-Soforza et al., 1996;
Moreno et al., 2004 and Kruger et al., 2002). The effect of the income on BMI varies

between developed and developing countries. Overweight and obesity tend to be high
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among low-income populations in developed countries; mainly due to their limited ability
to purchase healthy food and good quality food (Ferro-Luzzi and Puska, 2004). In
contrary, overweight and obesity are higher among high-income people in developing
countries (Ferro-Luzzi and Puska, 2004).

Marwaha and colleagues (2006) assessed the differences in SES and its relationship with
overweight and obesity among schoolchildren in Delhi, they classified the government
schools (non-fee paying) as having Low Socio-Economic Status (LSES), and those in the
private schools (fee-paying) as having high Socio-Economic Status (HSES). About 8,840
children were randomly chosen from the government schools (3,566 boys, and 5,274 girls)
and 12,645 from the private schools (6,197 boys and 6,448 girls). The study results have
shown significant differences between SES and BMI. The prevalence of overweight and
obesity in HSES children was 16.75% and 5.59% among boys, respectively, and 19.01%
and 5.03% among girls, respectively (Marwaha et al.,2006). Suleiman and colleagues
(2009) found that the prevalence rates of overweight and obesity were higher among the
low-income university students compared to those students who come from high-income
families.

2.2.7.2 Life style

Physical inactivity and sedentary behaviors

Physical activity (PA) is defined as any bodily movement produced by skeletal muscles
that result in an essential increase over the resting energy expenditure (Ulijaszek, 2007;
Krebs et al., 2007). The physical activity is a basic modifiable component in the energy
equation (Ulijaszek, 2007; Krebs et al., 2007). PA has an essential role in preventing
NCD, especially obesity (Ulijaszek, 2007).

Recently, both developed and developing countries have had reported a significant

alarming increase in physical inactivity among young adults (Kohl et al., 2012). Despite
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the global concern about preventing obesity and risks of NCD, only few countries carried
out PA surveillance and monitoring (Bauman et al.,, 2009). WHO (2010) released
recommendations for PA levels for promoting and maintaining health among adults. They
are based on the PA recommendations lunched by the U.S. Department of Health and
Human Services. The WHO-PA recommendations are also similar to those of the
American College of Sports Medicine (ACSM). WHO recommends aerobic PA of
structured or unstructured character at moderate-intensity for 150 min, 75 minutes of
vigorous-intensity aerobic PA or an equivalent combination of moderate-intensity and
vigorous-intensity activity throughout the week as a mean of health enhancement (Haskell
et al., 2007; WHO, 2010).

The transition period which students go through from secondary school to university is
characterized by unhealthy behavior changes such as decreasing physical activity and
increasing sedentary behavior (Crombie et al.,, 2009; Vella-Zarb and Elgar, 2009).
Unsurprisingly, it was reported that about 40-50% of college students were physically
inactive (Keating et al., 2005). A more recent study on Czech university students revealed
that only 9% walk 10,000 steps every day (Sigmundova et al., 2013). Another study
showed that the university students spent eight hours per day on sedentary activities such
as studying, watching television, gaming, using social media, sitting and chatting, shopping
and hanging out (Rouse and Biddle, 2010). Many studies have pointed out that sedentary
behaviors, such as watching television, computer use, sitting for work, chatting and study
purposes, are highly associated with overweight and obesity (Hu, 2003; Must and Tybor,
2005; Miller, 2010; Owen et al., 2010). However, using internet and social media may
induce mental health benefits due to improving socialization, literature showed that higher
levels of sedentary behaviors are associated with decreased quality of life, increased risk of

depression, and weaker cognitive functioning (lannotti et al., 2009; Miller, 2010;
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Teychenne et al., 2010; Syvaoja et al., 2014). Epidemiological studies revealed a negative
correlation between sedentary behaviors and physical activity of students in college
(Buckworth and Nigg, 2004; Romaguera et al., 2011). While, Rouse and Biddle (2010)
reported that physical activity and sedentary behaviors of the university students are highly
uncorrelated (Rouse and Biddle, 2010). Similarity, Rey-Lopez and colleagues (2008)
made a review to explore the association between the sedentary behavior and obesity
development among children and adolescents. Rey-Lépez and colleagues (2008) have
found a positive association between television watching and obesity. Watching TV
seemed to be the most sedentary behavior affecting overweight and obesity among
adolescents (Rey-Lopez et al., 2008). Huang and colleagues (2002) reported that male
students are more likely to be engaged in aerobic exercise with more days per week than
female. Furthermore, students aged < 19 years were more likely to practice aerobic
exercise than students aged > 20 years, this means that the level of physical activity may
decrease by time (Huang et al., 2002). Teleman and colleagues (2015) pointed out that
25.8% of the Italian university students never practiced any type of physical activity.
Khalaf and colleagues (2013) have examined the prevalence of the physical activity and
associated factors among Saudi female university students. The study findings have
revealed significantly higher PA levels among married students, those with high-educated
mothers, and those who lived far from parks. (Khalaf et al., 2013). EI-Gilany and
colleagues (2011) carried out a cross-sectional study on 1708 students from Mansoura
University, in Egypt, to describe the pattern of physical activity; the findings revealed that
more than 11% of students were physically inactive. The predictors of physical inactivity
were high socio-economic level of families, female sex, medical education and non-

membership in sports clubs (El-Gilany et al., 2011). While, the most frequent barriers to
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physical activity were time limitation and lack of accessible sporting places (El-Gilany et
al., 2011).

In Palestine, Lubbad and colleagues (2011) have illustrated that there was no statistical
significant relationship between BMI and physical activity level of Al-Azhar university
students. In contrast, Al-Sabbah (2012) has revealed that about two-thirds (62.5%) of the
Al-Najah University students were practicing different kinds of sports while 37.5% of
them were not; There was a significant relationship between overweight and obesity and
physical activity.

Smoking

Regarding to smoking, Suleiman and colleagues (2009) explored that smoking was
significantly associated with overweight and obesity among Jordan University students.
Prevalence rates of overweight and obesity were 84.2% and 91.1% respectively among
non-smoking students compared to 15.8% and 8.9% respectively, among smoking students
(Suleiman et al., 2009). On the other hand, Lubbad and colleagues (2011) reported that
there was no statistical significant relationship between BMI and smoking habit among
Gaza’s students. Lubbad and colleagues (2011) found that 49% of male students and 77%
of female students who did not smoke cigarettes had normal BMI; about 30% of male
students who smoke less than 10 cigarettes per day had normal BMI and 30% of male
students who smoke more than 10 cigarettes per day had overweight (Lubbad et al., 2011).
Sleeping patterns

Several studies have explored the association between the number of sleeping hours and
obesity. In a meta-analysis covering 11 studies on children aged between 2 and 20 years,
seven of the 11 studies found a significant association between the short sleep duration and
obesity (Cappuccio et al., 2008). Bawazeer and colleagues (2009) aimed to identify the

relationship between sleeping patterns and obesity among Saudi students, aged between 10
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and 19 years. Sleeping for seven hours or less was significantly associated with increasing
the risk of obesity among both boys and girls (all age categories) (odds ratio=1.25-1.38,
95% confidence intervals =1.02-1.89) (Bawazeer et al., 2009). Park (2011) found an
inverse relationship between sleep duration and both BMI and being overweight or obese
among 74,000 students in South Korea. Kjeldsen and colleagues (2014) have examined
the relationship between sleep pattern and obesity among Danish schoolchildren, it was
reported, that the sleep duration is negatively associated with the dietary risk factors for
obesity, such as energy density, added sugars, and consumption of sugar-sweetened
beverages. Bel and colleagues (2013) reported a positive association between sleep
duration and the diet quality index (DQI-AM) among adolescents. Teens who got the
recommended sleep hours, achieved a better DQI-AM score than those with insufficient
sleep hours (Bel et al., 2013). Cappuccio and colleagues (2008) found that the short sleep
duration was associated with an 89% increase in the odds of developing obesity among
children and adolescents. Moreover, Chen and colleagues (2008) pointed out that, each
hour of increased sleep duration was associated with a 9% decrease in the odds of
developing excess weight or obesity. The association between sleep deprivation and
obesity is particularly prevalent when teens getting sleep less than six hours per day
(Shigeta et al., 2001; Vorona et al., 2005). Many studies have proven that the short sleep
duration among children is associated with increased risk of obesity during adolescence
(Calamaro et al., 2010; Lumeng et al., 2007; Lytle et al., 2012; Snell et al., 2007; Van

Cauter, 2010).
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2.2.7.3 Dietary Habits

Eating behavior

University students develop unfavorable eating habits, showing a rapid change of the
traditional diet in an undesirable direction and lifestyle modification towards globalized
behaviors (EI-Qudah, 2008; Nasreddine et al., 2005; Popkin et al., 2005). Studies have
shown that the trend of fast food consumption among college students is dramatically
increasing (Bodur et al., 2010; Tayyem et al., 2008; Musaiger et al., 2011).

Eating a nutritious breakfast regularly is an important diver to a healthy lifestyle and health
status. Many studies have shown a significant relationship between skipping breakfast and
stress, catching cold, chronic disease and high BMI among adolescents (Keski-Rahkonen
et al., 2003; Kumar et al., 2004; Berkey et al., 2003; Smith, 2003). Breakfast skipping is
also associated with an increased risk of obesity (Ma et al., 2003). Musaiger and
colleagues (2011) explained that skipping breakfast was significantly greater among
females 62.8% compared to males 37.2%. Skipping breakfast reflects a dieting technique
practiced by girls, and studies in the US showed that 32% of female college students aged
18 to 24 years skip breakfast as means of weight control (Malinauskas et al., 2006). Girls
who miss their breakfast tend to consume greater amounts of food at lunch, which in turn
leads to weight gain (Huon and Lim, 2000).

Some studies have suggested that eating patterns, which describe eating frequency, the
temporal distribution of eating events across the day, breakfast skipping, and the frequency
of eating meals away from home may influence the body weight (Yunsheng et al., 2003).
Irregular main meal intake may be associated with poorer lifestyle factors and decreased
diet quality compared to regular main meal intake. (Sjoberg et al., 2003). The number of

eating episodes was inversely associated with the risk of obesity. Furthermore, it was
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reported that the risk of obesity would increase, if the number of meals were three or fewer
per day (Yunsheng et al., 2003).

Snacking is an important feature of adolescent food behavior. Generally speaking, snacks
have a high caloric content so that there is a direct relationship between the frequency of
snacking and obesity (Forslund et al., 2005). Snacking may lead to weight gain by both
increasing consumption of energy-dense foods in between meals, as well as by increasing
the frequency of such intake (Jahns and Popkin, 2001).

A cross-sectional study was carried out to explore the association between the dietary
habits and behavioral factors with the increased risk of obesity among adolescents in
Dubai, the researcher reported that the risk of obesity decreased among adolescents who
always and frequently had breakfast, compared to those who never had breakfast (Bin Zaal
et al.,, 2009). Moreover, a high risk of obesity was associated with eating breakfast at
school among adolescents; and it was estimated three times more than the risk of eating
breakfast at home (Bin Zaal et al., 2009). As well as, Bin Zaal and colleagues (2009)
found a significant relationship between snacking in between breakfast and lunch and
obesity among girls, while, midnight snacking was significantly associated with obesity
among boys. The obesity risk was higher among girls who always consumes midnight
snacks. In addition, the frequency of eating fast food was significantly related to obesity
among girls (Bin Zaal et al., 2009). Another cross-sectional survey was performed to
assess the prevalence of overweight and obesity among Lebanese University student and to
examine their eating habits, the majority of students ate meals regularly and ate breakfast
daily or three to four times per week (Yahia et al.,, 2008). Female students showed
healthier eating habits compared to male students in terms of breakfast intake and meal
frequency female students reported eating breakfast daily or three to four times per week

compared to 52.1% male students (Yahia et al., 2008). About half of the students (52.7%)
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reported eating two meals per day, as well as, the daily intake of snacks apart from regular
meals was more common among females than males (Yahia et al., 2008). A cross—
sectional survey conducted among Jordan University students revealed that the prevalence
rates of overweight and obesity were 15.2% and 7.3%, respectively, among students on a
healthy diet compared to 84.8% and 92.7% respectively, among students on non-healthy
diet (Suleiman et al., 2009).

Al-Sabbah (2012) reported that half of Al-Najah University students consumed fast-meals
once a day, most of the participants were taking their meals irregularly; more than half of
the participants consume two main meals per day. Furthermore, about 47% of the
participants usually consume one snack between meals and 23.1% usually consume two
snacks between meals (Al-Sabbah, 2012). Al-Rethaiaa and colleagues (2010) reported that
the most common eating habits developed among Saudi students were eating with family,
having two meals per day including breakfast, together with frequent snacks and fried food
consumption. EI-Qudah and colleagues (2012) investigated the fast food consumption,
eating patterns and physical activity habits among Saudi Arabia college students; they
found that about 15.7% of the study participants skip their breakfast daily. Both males and
females eat their meals irregularly, as well as, more than half of the students stated that
they consume fast foods; the proportion of females consuming fast food was higher
(64.9%) than the males (51.4%) and the difference was statistically significant (EI-Qudah
et al., 2012). Lubbad and colleagues (2011) investigated food consumption patterns and
daily habits among pharmacy college students, the study findings have revealed that there
was no statistical significant relationship between BMI and having breakfast at home,

number of daily meals variable, eating out home variable, and skipping skipped meal.
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Food groups consumption

Food groups is a diet planning tool which classifies foods of similar origin and nutrient
content into groups by a nutrient density, and indicates that people should eat certain
numbers of servings from each group. Food groups are composed from five major groups:
(1) fruits, (2) vegetables, (3) grains, (4) meat, poultry, fish, legumes, eggs and nuts, (5)
milk, yoghurt and cheese (Cataldo et al., 2003).

Food guide pyramid is a suitable tool for the evaluation of food intake of individuals,
which aims to promote health status and reduce the risk of NCD, such as, heart disease,
certain types of cancer, diabetes and stroke (Escott-Stump and Earl, 2008). The food guide
pyramid presents the daily food guide in pictorial form (Cataldo et al., 2003). It converts
dietary guidelines of nutrient recommendations into visual form of the daily amounts and
the type of food consumed (Earl, 2004). It was developed according to nutritional
problems, food supplies, eating habits and cultural beliefs of the American population.
The food guide pyramid consists of the five main food groups (e.g., grains, vegetables,
fruits, milks, meats and beans), with the recommended daily amounts (Smolin and
Grosvenor, 2008). It has a pyramid shape, with grains at that base, that’s main, grains are
the foundation of healthy diet. Then fruits and vegetables share the next level of the
pyramid, followed by meat and milks with smaller section before the top. Finally, fats, oils,
and sweets at the top of the pyramid, convey a message that, fats, oils, and sweets should
be in a very little amount in the diet.

Bazzano and colleagues (2002) found significant decreases in BMI as fruit and vegetable
intake increases among the participants. Fruits and vegetables with low calories and high
water content, so that it could increase satiety and decrease body weight (Bazzano et al.,

2002).
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Literature shows inconsistencies about the mechanisms for the inverse association between
fruit and vegetable intakes and body weight (Yao and Roberts, 2001). Calcium and diary
intake have been associated with decreased body fat and increased dietary variety and
found to be a potential important adjustable factor for individuals’ diet that may decrease
their risk of developing obesity later in life (Skinner et al., 2003; Weinberg et al., 2004 and
Zemel et al., 2004). Several epidemiological studies have revealed that Intracellular
calcium has a key role in metabolic disorders associated with obesity and insulin resistance
(Draznin et al., 1987; Draznin et al., 1988; Byyny et al., 1992 and Davies et al., 2000).
Studies showed that the calcium intake among young women (as a ratio to caloric intake)
was inversely related to weight and fat gain over a period of 2 years (Lin et al., 2000). As
well as, the calcium was inversely related to fat mass among preschool children (Carruth
and Skinner, 2001). According to the Food Guide Pyramid, it is recommended to consume
grains food six to eleven servings each day (Cleveland et al., 2000). The whole grains are
rich sources of dietary fibers, starch, vitamins (particularly vitamin E), minerals, complex
carbohydrates, phytoestrogens, antioxidants and other substances which regulate the body
weight and reduce the insulin resistance and cardiovascular disease risk factors (Anderson
et al., 2000). Diets rich in whole grain are associated with a healthier dietary profile,
including greater intakes of fruits and vegetables, fiber, iron, zinc, calcium, folate, and
vitamin E and lower intake of saturated fatty acids, meat, cholesterol (McKeown et al.,
2002; Liu et al., 2003 and Steffen et al., 2003). Studies have revealed an inverse dose-
response relationship between the BMI and waist circumference with the whole grain
intake (Steffen et al., 2003). The whole grains are characterized by high-fiber content,
which may protect against weight gain or promote weight loss (McKeown et al., 2002).
High fiber diets decrease energy intake due to its bulk, low energy density and through

promoting earlier satiety which help in loss weight (Koh-Banerjee et al., 2003). Moreover,
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high fiber diets also slow starch digestion or absorption, this lower insulin and glucose
responses to induce the oxidation and lipolysis of fat rather than its storage (Liu et al.,
2003). Yahia and colleagues (2008) found that the intake of colored vegetables and fruits
was common among Lebanese American University students. About 30.5% of the
students reported daily intake of colored vegetables with no gender differences (31.5%
females vs. 29.2% males) (Yahia et al., 2008). About 27% of the students reported daily
intake of fruits, male students tend to eat more fruits daily as compared to female students
(29.2% vs. 25.8% respectively) (Yahia et al., 2008). The majority (57.3%) of the students
reported eating fried food more than three times per week (Yahia et al., 2008). Among
females, 54% reported eating fried food daily or three to four times per week compared to
61.4% males (Yahia et al., 2008). EI-Qudah and colleagues (2012) assessed the nutritional
status among Saudi college students, the results showed that the majority of the students
eat sweets and chocolates 6 times/week in maximum; females showed a higher rate in the
consumption of sweets and chocolates on daily basis (28.4% and 29.7%, respectively)
compared to males (18.1% and 16.6%, respectively). EI-Qudah and colleagues (2012)
reported that only about half of the students eat vegetables, fruits, milk, and dairy products
on a daily basis. A regular portion size of potato chips was preferred by 61% of the
students (EI-Qudah et al., 2012).

2.2.7.4 Psychological factors

Eating due to emotions and stress

Emotional eating is defined as over eating in response to negative effect, as an attempt to
cope with stressful events and bad news (Thayer, 2001), without specificity to particular
moods or emotions (Faith et al., 1997). Emotional eating concerns three dimensions: (1)
Disinhibition, (2) type of food, (3) sense of guilt (Garaulet et al., 2012). “Disinhibition”

refers to losing control of the food intake. Emotional eaters eat a lot without boundaries
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and out of control; they cannot control the amount of food intake anymore and overeat
excessively (Garaulet et al., 2012). “Type of food” defines the food, which typically, they
eat. Those people eat food with high calorie intake, also called high palatable food, like
chocolate, ice cream and cake. They use this type of food to cope with negative emotions
(Garaulet et al., 2012). “Sense of guilt” refers to the conflict between feeling guilty of
eating too much that emotional eater’s face and the happiness which food provides them.
Literature revealed that the emotional individuals are more prone to such a conflict
(Garaulet et al., 2012). It is obviously noticed from the literature that there is a little
known about the phenomenon of emotional eating especially among university students.
Being a university or a college student can be a stressful experience (Gower et al., 2008).
Many studies found that the behavioral consequences of stress may affect the eating
behavior (Torres and Nowson, 2007; Adam and Epel, 2007). Stressful events lead people
to eat more as a way of coping with stress (Gower et al., 2008).

Many of the negative moods like depression and anxiety have been found to be associated
with overeating. Food is used as an attempt to self-medicate and self-regulate mood
(Thayer, 2001).

Tension among undergraduate students often promotes overeating. Researchers have also
pointed out tiredness, boredom, loneliness, anxiety, tension, and stress as triggers to
overeating among women and they found that these feelings increase after eating
(Weingarten and Elston, 1991). Regarding anxiety, it was found that overweight and
obesity are developed and maintained by overeating in an attempt to reduce anxiety
(Kaplan & Kaplan, 1957). Sims and colleagues (2008) revealed that perceived stress
explained a higher proportion of the variance in emotional eating among overweight and
obese participants (Sims et al., 2008). Obese persons often reported over eating in

response to anger, loneliness, boredom, and depression (Sims et al., 2008). W.ithin the
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same context, Ganley (1989) has pointed the importance of conducting a comprehensive
assessment of stress and the specific mood states that result in overeating.

Eating habits score was significantly lower among those who ate because of feeling lonely,
ate until stomach hurts, ate because of feeling upset or nervous and ate because of feeling
bored (Ganasegeran et al., 2012). Another cross-sectional study was carried out to explore
the association between the dietary habits and the behavioral factors with the increased risk
of obesity amongst adolescents in Dubai, the results showed that eating when upset, angry
or bored was not associated with an increase in BMI and obesity in both genders (Bin Zaal
et al., 2009).

2.2.7.5 Sociocultural factors

Body image attitude

Body image is an important contributing psychological factor that is associated with the
body weight. The body image dissatisfaction (BID) is defined as a subjective negative
evaluation of one’s physical look (WHO, 2000). Negative body image attitude leads to
unhealthy nutritional attitudes, bad eating habits and eating disorders. Negative body
image attitude and underestimation of the body weight are associated with the increased
risk of the development of overweight and obesity (WHO, 2000).

It is worthy to mention that, people’s perception of their physical look found to be affected
by the surrounding sociocultural environment (WHO, 2000).

Literature showed that limited studies were concerned about body image dissatisfaction. It
was found that, 66% of adolescent girls (13-18 years) in the United Arab Emirates (UAE),
perceived themselves as thin (Eapen et al., 2006), whereas, the prevalence of BID among
adolescent girls in Pakistan was 11.4% (Mumford et al., 1992). Furthermore, Mousa and
colleagues (2010) revealed that 21% of the Jordanian’s adolescent girls aged 10—16 years

under estimated their body weight. The researcher predisposed this dissatisfaction to the
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physical changes associated with puberty and the exhibiting of negative eating attitudes
(Mousa et al., 2010). Naini and colleagues (2006) showed that about 2.8% of obese
children perceived themselves as normal, 11.1% perceived themselves as overweight, and
86.1% showed themselves as obese compared with their actual body weight (Naini et al.,
2006).

In Bahrain, Al-Sendi and colleagues (2004) found a significant relationship between
adolescents’ perception of the body weight and their actual weight, overweight and obese
adolescents tend to underestimate their weight status. About (33.5%) and (26.6%) of the
adolescents thought that their parents and their peers, respectively, would perceive them to
be overweight or obese (Al-Sendi et al., 2004). The percentage of adolescents who
reported that the parental or peer underestimation was higher among those were actually

overweight or obese (Al-Sendi et al., 2004).

2.2.7.6 Medical profile

Genetic factors

Genetic factors play an important role in the development of obesity. Heredity factors
affect 45%-75% of the inter-individual variation in BMI (Farooqi and O’Rahilly, 2007,
Lyon and Hirschhorn, 2005). Life style factors, social, behavioral, cultural and
environmental factors determine susceptibility to obesity among genetically predisposed
individuals (WHO, 2005).

The genes and behavior together affect obesity development (CDC, 2016). Multiple genes
may increase susceptibility for being obese, as well as, outside factors; such as increased
food intake and sedentary activities also needed (CDC, 2016).

As obesity runs in families, weight status of a child's parents is strongly affecting child's

risk of being overweight at all ages. Studies pointed out to genetic link, as well as, families
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share common eating behavior, sedentary life style, and attitude (Lyon and Hirschhorn,
2005).

Nearly one in five (19.8%) children living in households where both parents were
overweight or obese were themselves obese, additionally, 8.4% of children if one of the
two parents was overweight or obese were themselves obese (London Susan Mayor, 2005).
While, 6.7% of children living in households where neither parents were overweight or
obese were themselves obese (London Susan Mayor, 2005). Similarly, Krebs' and
colleagues (2007) discussed the impact of the parental weight status; findings revealed
that, the children with at least one obese parent were at the highest risk for adult obesity.
Zabut and colleagues (2007) investigated the effect of parental obesity on serum leptin
hormone concentrations among obese adults in the Gaza Strip. The mean of serum leptin
hormone levels for the obese adults with history of obese parents was significantly higher
than obese adults without history of obese parents (Zabut et al., 2007). A cross sectional
study conducted among Jordan University’s students revealed that, the parental obesity
was statistically significantly associated with overweight and obesity (Suleiman et al.,
2009). Prevalence rates of overweight and obesity among students whose father and \ or
mother were obese were higher compared to similar rates of those students whose one of
the parents was obese (Suleiman et al., 2009).

Literature showed information gaps about genetic pathways, which lead to an increased
risk of obesity, studies suggested that the underlying molecular mechanisms might be

clarified later in the future (Salwik and Beushlein, 2006).
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Medical causes of overweight and obesity

Many research studies have revealed that certain underlying medical conditions may
contribute to weight gain, so that, physicians should first focus on the differential diagnosis
of possible underlying disorders before overweight and obesity management (Maddox and
Leiderman, 1969; Price et al., 1987). Obesity is a prominent feature of endocrine diseases
particularly Cushing’s syndrome (CS), hypothyroidism, insulin-excess syndromes,

polycystic ovary syndrome (PCOS) (Maddox and Leiderman, 1969; Price et al., 1987).

Cushing’s syndrome results from inappropriate exposure to high levels of the cortisol
hormone for a long time. This leads to a build-up of fat in characteristic sites such as the
face, upper back, and abdomen (Newell et al., 2006). Tiryakioglu and colleagues (2010)
revealed that 9.33% of patients with simple obesity were found to have Cushing’s
syndrome. While, Sahin and colleagues (2013) found that 0.5% of the obese patients were

diagnosed Cushing’s syndrome.

Thyroid hormones play an important role in the regulation of thermogenesis, glucose
metabolism and fat oxidation (Rosenbaum et al., 2000). Thyroid dysfunction results in
decreased thermogenesis and decreased metabolic rate, therefore, thyroid dysfunction is
associated with changes in the body weight and composition, body temperature and total
and resting energy expenditure (REE) independent of physical activity (Rosenbaum et al.,
2000). Many research studies have showed that hypothyroidism is associated with a higher
BMI and a higher prevalence of obesity, there is also a clinical evidence suggesting that
even mild thyroid dysfunction in the form of subclinical hypothyroidism is associated with
body weight and represents a risk factor for overweight and obesity

(Sanyal and Raychaudhuri, 2016).
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Polycystic ovary syndrome (PCOS) is a highly prevalent endocrine-metabolic disorder
characterized by several hormonal disturbances such as hyperandrogenism, chronic oligo
anovulation, insulin resistance (IR), and hyperinsulinemia (Rojas et al., 2014). IR is a
condition which occurs when the body has difficulty pulling glucose from the blood stream
and converting it to energy. Women with PCOS produce high level of insulin in an
attempt to maintain a normal blood glucose level, this leads to over production of androgen

and weight gain (Rojas et al., 2014).

Overweight and obesity also can coexist with hypogonadism, hypothalamic disease,
growth hormone deficiency, and leptin deficiency or leptin receptor defects (Maddox and

Leiderman, 1969; Price et al., 1987).

Drugs

Drug-induced weight gain is a serious side effect of many commonly used drugs; it is an
under-recognized driver of obesity problem. Several research studies have revealed that
certain drugs associated with weight gain such asinsulin secretagogues or
thiazolidinedione therapy, as well as, the atypical antipsychotic drugs such as clozapine,
olanzapine, risperidone, and quetiapine are known to cause marked weight gain. Weight
gain is also common among antidepressants such as amitriptyline, mirtazapine, and some
serotonin reuptake inhibitors (SSRIs). Furthermore, the weight gain is observed with mood
stabilizers such as lithium, valproic acid, and carbamazepine. In addition to, Antiepileptic
drugs (AEDs) such as valproate, carbamazepine, and gabapentin (Ness and Apovian,

2005).

To summarize, obesity is defined as “a condition of abnormal or excessive fat

accumulation in adipose tissue, to the extent that health may be impaired” (WHO, 2016).
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WHO (2016) classifies adults as obese when BMI is >/=30 kg/m?, overweight when BMI
is between 25 and 29.99 kg/m2.

Overweight and obesity are considered to be the main driver to the global burden of non-
communicable disease and disability, affecting all ages and sociodemographic groups in
developed and developing countries (Nani et al., 2006). Obesity is a leading cause to
coronary diseases, neoplasm, digestive diseases, type2 diabetes, cancer, arthritis,
arteriosclerosis, and many chronic disorders (Hazmi and Warsi, 2000). In addition, it
affects serious social and psychological health (Nani et al., 2006).

Many Studies were conducted to assess the prevalence of overweight and obesity among
university students in the developed and developing countries. Most studies have shown a
high alarming level of the prevalence of overweight and obesity among university students.
Many studies have revealed that the main determinants of overweight and obesity were
sociodemographic factors such as age, gender, marital status, family members, family
income and parent’s level of education (Karl et al., 2014; Suleiman et al., 2009). As well
as, decreasing physical activity and increasing sedentary behavior, changing in sleeping
patterns, and dietary behaviors such as breakfast skipping, eating patterns, food groups
consumption (Issa, 2015; EI-Qudah et al., 2012). In addition to physiological factors such
as emotional eating, and sociocultural factors such as body image attitude (Bin Zaal et al.,
2009; Al-Sendi et al., 2004). Moreover, genetic factors like childhood obesity, family
history and medical profile (Suleiman et al., 2009).

In Palestine, few studies were conducted to assess the prevalence and determinants of
overweight and obesity among university's students in Palestine. This study will be the
first to assess the prevalence and the determinants of overweight and obesity among

university's students in the GS.
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Chapter 3
Methodology
Introduction
This chapter provides a detailed description of the study methodology. It begins by
explaining the design of the study, the method of data collection and analysis, sampling
technique, study population, and study settings. Then, it describes strategies to ensure the
validity and reliability of the study instruments, ethical considerations, and finally the

study limitations.

3.1 Study Design and Method

The researcher used quantitative research approach; the design of the study is cross
sectional survey. Cross sectional surveys enable researchers to check the history of the
past exposure to risk factors, investigators look backward from the disease to a possible
cause or contributing factors.

Cross-sectional studies are carried out at one time point or over a short period (Coggon et
al., 1993). In particular, cross sectional studies are commonly used to estimate the
prevalence of the outcome of interest for a given population. Data could be collected at
individual level including exposure to risk factors and information about the outcome of
interest. Cross sectional studies do not require a follow-up; thus, they are less costly and
quicker than other research designs. Finally, if the sample of cross sectional designs is
drawn in a representative way, the findings of cross sectional surveys could be generalized
to similar population.

Like other research studies, cross sectional survey is used as an evidence to plan for public

health interventions and decision-making.
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Like any research design, cross sectional studies have weakness; the main weakness is that
cross sectional design is less useful in studying diseases causations, because the problems

inferring temporal sequence are limited (Coggon et al., 1993).

3.2 Study population

Study population consists of all university students in the three universities. In 2015, the
total number of students in the three universities was 48070 students, distributed as 17809
male students and 30261 female students.

The total number of Islamic University students was 17969 students; representing 37% of
the study population (Annex 3), distributed as 6660 (37.3%) male students and 11309
(37%) female students. The total number of Al-Agsa University students was 16938
students; representing 35% of the study population, distributed as 4934 (27.7%) male
students and 12004 (39.6%) female students. The total number of Al-Azhar University
students was 13163 students; represent 28% of the study population, distributed as 6215
(34.8%) male students and 6948 (22.9%) female students (Annex 4).

3.3 Study settings

This study was conducted at three universities in the Gaza Strip: Islamic University, Al-
Agsa University, and Al-Azhar University. The three universities were selected randomly.
Simple random sampling technique was used to select the three universities out of five

universities in the Gaza Strip.

3.4 Period of the study

The study was started after having a letter of approval from the university and obtaining
the ethical approval from Helsinki committee to conduct the research. The study was
performed in the year 2017; it started in January 2016 and ended in March 2017. Pilot

study was conducted in January 2016, then data collection began in the mid of January
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2016. Data entry and cleaning were conducted in March 2016. Coding and analysis of

data were conducted in August 2016. The study final report was completed in March 2017.

3.5 Sample size

The total number of students is 48070 (Ministry of High Education (MoHE), 2014); based
on previous studies, the researcher assumed that the prevalence of overweight and obesity
among GS students is about 19.9%. To calculate the sample size, a confidence interval of
95% (Jalambo et al., 2011) and a margin error of 5% were accepted. The sample size was
estimated to be 383 students from the three universities, the number of students was
increased up to 400 students to compensate any possible non-respondent, and get a

representative sample.

The total number of the study participants was 400 students, distributed as 200 male
students and 200 female students. The total number of the study participants from Islamic
University was 150 students, distributed as 75 male students and 75 female students. The
total number of the study participants from Al-Agsa University was 134 students,
distributed as 55 male students and 79 female students. The total number of the study
participants from Al-Azhar University was 136 students, distributed as 70 male students
and 46 female students (Annex 5).

3.6 Selection of participants

Enrollment and recruitment of the study participants was conducted by selecting the
participants from each university randomly through a simple random technique. The
researcher and four assistants selected each tenth student entered the gate of the university.
The researcher and four assistants selected the required number of participants from each
university randomly regardless the type of their college or the year of study and the

physical shape of the students.
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3.7 Eligibility criteria
3.7.1 Inclusion criteria
e Both male and female students who were registered at an undergraduate degree at

Al-Azhar, Islamic, and Al-Agsa universities were included.

e Students aged from 17 to 24 years old.
3.7.2 Exclusion criteria

e Students who suffer from chronic diseases

e Postgraduate students

e Pregnant female students

e Any student older than 24 years old

3.8 Study instrument
3.8.1 Interview questionnaire (Indirect method)
A face-to-face interview questionnaire was used in this study (Annex 6). After the
questionnaire was developed according to the study objectives, it was reviewed and
approved by public health and research experts to increase the validity of the content. The
following components were included in the questionnaire:

e Socio-demographic variables such as age, marital status, residency, family income,

family size, parent education, mother work, college type, family size, type of

college, year of study and stage of studying.

e Life style variables such as physical activity, sedentary behaviors, sleeping hours

and smoking.
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> Physical activities were assessed by using the second version of the Global
Physical Activity Questionnaire (GPAQ) that was developed by the WHO.
GPAQ collects data about three main domains; activity at work, travel to
and from places, and recreational activities. The questionnaire was
modified according to the population specification. It was divided into
three parts and composed of 15 questions. GPAQ resulted in categorizing
the level of physical activity pattern into three parts: high, moderate, and

low physical activity.

» Smoking: smoking habit was identified by the Behavioral Risk Factor
Surveillance System (BRFSS). A valid questionnaire categorized the
participants into one of the four categories: smoker, past smoker, passive

smoker, and non-smoker.

Dietary habits such as breakfast skipping, meal patterns, snacking, eating fast food,
eating during watching TV, using social media and studying.
Socio-cultural habits such as body image attitude of the participants, parents and
peers, sharing food with friends and family, eating out doors, social pressure, and
having a weight scale at home.
Psychological factors such as stress, depression, socialization, being lonely, anger,
happiness, sadness, anxiety and frustration. To assess this domain, the researcher
has used Eating and Appraisal Due to Emotions and Stress (EADES) questionnaire.
» The EADES questionnaire was modified according to the population
specification to assess how individuals cope with and appraise stress in
relation to food and eating. The participants choose only one answer per

statement: strongly disagree, disagree, neutral, agree, and strongly agree.
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e Medical profile such as childhood obesity, parent’s obesity and brothers and sisters
obesity, medication and drugs.
3.8.1.1 A Food Frequency Questionnaire (FFQ)
FFQ is a limited checklist of daily consumption of foods and beverages with a frequency
response section for subjects to report how often each item was consumed over a specified
period. It is inexpensive, quick to complete, can assess current or past diet and can be self-
administered (Annex 7). The researcher constructed it, and it was reviewed and modified

by nutritionists to ensure the content validity.

3.8.2 The direct method

3.8.2.1 Anthropometric measurement

Anthropometric measurements (weight, height) are essential as basic descriptive
information in this study for calculating BMI to all subjects which is the most commonly
used for assessing the prevalence of obesity. BMI was calculated as body weight divided

by squaring the height (m2).

The researcher and assistants did these measurements and it took them around 10 minute to
complete the measurement for each participant.

Weight (kg)

The researcher used a suitable weight balance measuring to nearest 0.5 kg (Seca type).
This scale was standardized and calibrated at the beginning of every session of
measurement by using standard five kg weight. Participants were weighted in their light
clothing without shoes (after the removal of handbags, jackets, mobile phones and other

personal accessories).
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Height (m)

The researcher used a suitable metallic meter scale measuring to the nearest 0.5 cm, and
fixed it on the wall, the researcher measured the heights of the participants without shoes,
taking into account that heals, buttocks, shoulders and head are closed to vertical wall
surface, and a ruler was used horizontally to take the height.

3.9 Scientific rigor

3.9.1 Reliability

Reliability is the degree to which an instrument measures the same way each time it is used
under the same condition with the same participants (Luara, 1997). To assure instrument
reliability, the researcher assistants were trained in the same manner on the steps of the
interview and how to select the study participants, how to ask questions to insure the
standardization of the questionnaire filling, and how to measure the participant’s weight
and height. Finally, to minimize the possible entry error, re-entry 5% of the data after
finishing data entry was done.

3.9.2 Face validity

Face validity is the extent to which a test is subjectively viewed as covering the concept it
purports to measure. It refers to the relevance of a test, as it appears to test participants
(Holden, 2010). The questionnaire was well structured by the researcher to allow easy data
collection and data entry. During the validation process, the questionnaire lay out was
reviewed and formatted several times before the final version.

3.9.3 Content validity

Content validity addresses how well the items were developed to operationalize a construct
that provide an adequate and representative sample of all items that might measure the
construct of interest (Kimberlin and Wintersten, 2008). Content validity usually depends

on the judgment of experts in the fields so, experts in nutrition, epidemiology and public
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health evaluated components, context, and the content of the instruments and their
feedback was taken in the account, to ensure their relevance. (Annex 8) has names of
experts who validated the questionnaire.

3.9.4 Pilot study

Piloting process is a small experiment designed to help in identifying potential problems in
the research design and to revise the methods and logistics of data collection before
starting the actual fieldwork, in order to improve quality and efficacy. Moreover, the
piloting allows the researcher to get the experience of dealing with the data collection

instrument.

A pilot study was conducted before the actual data collection started. The researcher
collected data from 30 participants to assess the validity of the questions, to test the
appropriateness of the study instrument, and to improve the validity and reliability of the
study.

Minor modifications were done including rephrasing some questions, and adding new

questions. The 30- piloted cases were excluded from the study sample.

3.10 Data collection

The researcher and four assistants, who were trained well on how to fill the questionnaire,
have collected the data. The data were collected through direct and indirect methods: the
indirect method included face-to-face questionnaire, while direct method includes

anthropometric measurements of weight and height.

The average time for filling the questionnaire was around 20 minutes.

It is worth mentioning that two of the assistants were male researchers and the other
assistants were female researchers. The four assistants have made the data collection

possible.
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3.11 Response rate

The 400 questionnaires were distributed and 400 were returned. Therefore, the response
rate was 100%.

3.12 Data management and statistical analysis

Data entry and statistical analysis were performed by using Statistical Package for the
Social Science (SPSS) program (version 20). SPSS was used to conduct data entering,

data cleaning, frequency and cross tabulation, and data analysis.

The researcher was concerned in studying the obesity as the dependent variable. The
independent variable branches into categorical variables as (age, locality, type of college,
marital status, year of study, household income, smoking, physical activity) and the

continuous variables which are (age, height, weight).

Descriptive statistics was used to describe the basic characteristics of the sample, also the

researcher used percentage rate to determine the prevalence of obesity among students.

Chi-square test was used to examine the relationship between obesity and categorical
variables like (age, gender, locality, type of college, marital status, year of study,
household income, smoking, physical activity).
One-way analysis of variance (ANOVA) test was used to compare between means of
continuous and categories variables.
3.13 Ethical and administration’s consideration

e The researcher had the approval from Al-Quds University, as this research will

bring benefits to the health of Gaza’s people.

e The researcher had the approval from the Helsinki committee to conduct this study

(Annex 9).
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An official letter from the director of each of the three universities (Annex 10, 11,
12).

To guarantee participants’ rights of privacy and confidentiality, a covering letter
(Annex 13) indicating that the participation is optional was provided and
confidentiality was promised and maintained. All the study participants were
asked for their approval to participate in the study.

Transparency was taken into consideration during both the reporting and the

analysis of data with respect to confidentiality and respecting the results.

3.14 Limitations of the study

Personal interview questionnaire was expensive and time consuming.

Recall bias.

BMI fails to distinguish between fat and fat free mass (Muscle and bone).
Difficulties in recruitment of participants and data collection from the three
university

Limited literature resources such as books and journals.

Limited resources including funds and facilities for data collection and data entry.

The electricity cuts for a long period.
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Chapter 4

Findings
This chapter represents the main quantitative findings of this study. It outlines the main
descriptive results of the study, such as demographic characteristics, physical activity,
smoking status, sleeping patterns, food habits, overeating to cope with emotions, medical
profile, and consumption of food groups. Additionally, this chapter underlines the main
bivariate and inferential analysis that show the main determinants of overweight and
obesity among university students in the Gaza Strip.
4.1 Descriptive analysis
4.1.1 BMI characteristics

Table (4.1): Distribution of study participants by BMI

BMI categories
Gender Under Normal Overweight Obese Total
weight weight

Male N 5 123 30 42 200
% 2.5 61.5 15.0 21.0 100.0

Female N 24 90 45 41 200
% 12.0 45.0 22.5 20.5 100.0

Total N 29 213 75 83 400
% 7.2 53.2 18.8 20.8 100.0

(Mean=25.14, Std=6.307)

Regarding the BMI, the overall mean of participants BMI was 25.14, with (Std=6.307). As
shown in Table (4.1), more than half (53.2%) of the study participants had a normal BMI
at the time of data collection and 7.2% of the study participants had underweight BMI.
Surprisingly, 39% of the study participants were either obese or overweight (obese 20.8%

and overweight 18.8%).

As shown in Table (4.1), the prevalence of obesity was higher among male participants
(21%) compared to female participants (20.5%), while the prevalence of overweight was

higher among female participants (22.5%) compared to male participants (15%). Normal
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weight BMI was higher among male participants (61.5%) compared to female participants
(45.5%). The prevalence of underweight was higher among female participants (12.0%)

compared with male participants (2.5%).

4.1.2 Socio-economic characteristics

Regarding the distribution of participants by age, Table (4.2) shows that about one-third of
the study participants were 19 years old (31.5%), 24.5% of the study participants were 20
years old, 24.2% of the study participants were between 20 years old and 24 years, and
19.8% of the study participants were 18 years old. The overall mean age of the study
participants was 19.62 years, with (Std=1.23). With regard to the distribution of
participants by sex, the number of study participants was equally divided between males

and females, 50% each.

Concerning the distribution of participants by governorates, Figure (4.1) shows that the
most common governorate was Gaza, which represents 54.8% of the total study sample,
followed by North Gaza with a 23.3% of the study sample, and by 13.5% from the mid
zone. Finally, with a 5.8% and 2.8% of the total sample from Khan Yonis and Rafah,

respectively.

Figure (4.1): Distribution of study participants by governorates
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Table (4.2): Summary of socio-economic characteristics of study participants

Demographic Data | Number %
Ade
18 Years old 79 19.8
19 Years old 126 31.5
20 Years old 98 24.5
Between 20 years old and 24 years 97 24.2
Total 400 100.0
(Mean=19.62 years, Std=1.23)
Marital Status
Never Married, single 378 94.5
Married 22 55
Total 400 100.0
Faculty
Health profession (Medicine, Dentistry, 60 15.1
Pharmacv. Nursina. and Health science)
Engineering and Science 99 24.5
Art and Education 143 35.8
Economics and Administrative Sciences 91 22.8
Others 7 1.8
Total 400 100.0
Family member
6 members and less 121 30.3
From 7 to 9 members 210 52.5
10 members and above 69 17.3
Total 400 100.0
(Mean=7.43 members, Std=2.26)
Father’s years of schooling
Less than 12 years 37 9.3
12 years 127 31.8
16 years 161 40.3
More than 16 years 75 18.8
Total 400 100.0
(Mean=14.35 years, Std=3.07)
Mother's years of schooling
Less than 12 years 44 11.0
12 years 166 41.5
16 years 162 40.5
More than 16 years 28 7.0
Total 400 100.0
(Mean=13.53 years, Std=2.87)
Household income
1800 ILS* and less 91 22.8
From 1801 t0 2100 11 S 91 22.8
From 2101 to 3990 ILS 94 23.5
>/=4000 1L S 124 31.0
Total 400 100.0

(Mean=2947 ILS, Std=1706.1)

*New Israeli Shekel
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Regarding the marital status, as shown in Table (4.2), the vast majority of participants
(94.5%) were never married before, at the time of data collection, while 5.5% of the study

participants were married at the time of data collection.

Concerning the distribution of the study participants by university name, Figure (4.2)
shows that 37.5% of the study participants were from Islamic University of Gaza, a total of
33.5% and 29% of the study sample were from Al-Agsa University and from Al-Azhar

University, respectively.

Figure (4.2): Distribution of study participants by university name
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Regarding the distribution of the study participants by college, Table (4.2) shows that the
majority of students were studying in Art and Education colleges with 35.8% of the total
sample. Followed by Engineering and Science colleges with 24.8% of the total sample.
Economics and Administrative Sciences colleges with 22.8% of the total sample. Finally,
Health profession colleges such as Medicine, Dentistry, Pharmacy, Nursing, and Health

science with 15.1% of the total sample, and 1.8% from other colleges.

With regard to distribution of the study participants by the studying year, Figure (4.3)
shows that 31.3% of the study participants were in the second year of their university

studies, followed by 23% of the study participants who were in the first year of their
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university studies. A total of 23% of the study participants were in the third year of their
university studies. Finally, 20.3% of the study participants were in their fourth and fifth

year of their university studies.

Figure (4.3): Distribution of study participants by studying year
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Concerning the participant’s family member’s number, as illustrated in Table (4.2), the
most common family member group was the family member group between 7 to 9
members, which represents about half of the study sample (52.5%). The second reported
family group was 6 members and less, which represents (30.3%). Finally, the last reported
family member group was 10 members and above, with about 17.3%. The overall mean

family member number of the study participants was 7.43 members, with (Std=2.26).

Regarding the study participants’ father’s years of schooling, Table (4.2) shows that the
overall mean of the study participants father’s years of schooling was 14.35 years with
(Std=3.07). Among the study participants, fathers who have 16 years of schooling were
40.3%, while 31.8% of fathers that have 12 years of schooling, 18.8% who have more than
16 years of schooling, finally only 9.3% of fathers that have less than 12 years of
schooling. The overall mean father’s years of schooling of the study participants was

14.35 years, with (Std=3.07).
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With regard to the study participants’ mother’s years of schooling, Table (4.2) shows that
the overall mean of the study participants mother’s years of schooling was 13.53 years
with (Std=2.87). Almost, there was an equal distribution of mother’s years of schooling
between having 12 years and 16 years of schooling with (41.5% for 12 years and 40.5% for
16 years). Mothers who have less than 12 years of schooling were 11%. Finally, 7% of
mothers of the study participants have more than 16 years of schooling. The overall mean

mothers’ years of schooling of the study participants was 13.53 years, with (Std=2.87).

Regarding the study participants’ household income, Table (4.2) shows that 31% of the
study participants have household income equal or greater than 4000 ILS (New Israeli
Shekel). Followed by 23.5% of the study participants who have household income between
2101 and 3990 ILS. 22.8% of the study participants have household income between 1801
and 2100 ILS. 22.8% of the study participants have household income 1800 ILS and less.
The overall mean household income of the study participants was 2947 ILS, with

(Std=1706.1).

4.1.3 Life style characteristics

4.1.3.1 Physical activity characteristics

Physical activities were assessed by using the second version of the Global Physical
Activity Questionnaire (GPAQ) that was developed by the WHO. GPAQ collects data
about three main domains; activity at work, travel to and from places, and recreational
activities. It was divided into three parts and composed of 15 questions. GPAQ resulted in
categorizing the level of physical activity pattern into three parts: high, moderate, and low

physical activity.

Table (4.3) shows that no one of the study participants had any work that involved

vigorous-intensity activity like carrying heavy loads, digging or construction work.
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Table (4.3): Summary of physical activity involved working and travelling to
and from places characteristics of study participants
Number %

Physical Activity

vigorous-intensity activity involved working like carrying heavy loads, digging or

construction work

No

400

100.0

Total

400

100.0

Travel to and from places

Walking or bicycling for at least 10 minute continuously to get to and from places

Yes 184 46.0
No 216 54.0
Total 400 100.0
Number of times of walking or bicycling for at least 10 minute continuously to get to
and from places per week
From 1 to 3 days 62 33.7
More than 3 days 122 66.3
Total 184 100.0
(Mean=4.49, Std=1.65)
Duration of walking or bicycling for travel per day
Less than 30 Minutes. 51 21.7
30 Minutes 81 44.0
More than 30 Minutes 52 28.3
Total 184 100.0

(Mean=36.79, Std=23.77)

By asking the study participants if they walk or cycle for at least 10 minutes continuously
to get to and from places, unfortunately, Table (4.3) shows that more than half of the study
participants (54%) have never walked or used a bicycle for at least 10 minutes
continuously to get to and from places. While, 46% of them walk or cycle for at least 10

minutes continuously to get to and from places.

Regarding the number of days of walking or cycling per week. As shown in Table (4.3),
among participants who walk or cycle for at least 10 minutes continuously to get to and
from places, most of the participants (66.3%) walk or cycle for more than 3 days weekly.
While 33.7% of the participants walk or cycle from 1 to 3 days weekly. As illustrated in
Table (4.3), the mean number of days of walking or cycling per week was 4.49 days, with

(Std=1.65).
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With regard to the number of minutes of walking or cycling per day, of the total number of
study participants who walk or cycle, 44% of the participants walk or cycle for 30 minutes
daily. A total of 28.3% of the participants walk or cycle for more than 30 minutes daily.
Finally, 27.7% of the participants walk or cycle for more than 30 minutes daily. As shown
in Table (4.3), the mean number of minutes of walking or cycling per day was 36.79

minute, with (Std=23.77).

By asking the study participants if they do any vigorous-intensity sports or recreational
activities like running or football for at least 10 minutes continuously, Table (4.4) reveals
that most (84%) of the study participants have indicated that, they have never done any
vigorous-intensity sports or recreational activities. While, 16% of the study participants

have indicated that they do vigorous-intensity sports or recreational activities.

Regarding the number of days of doing vigorous intensity sports or recreational activities
per week, Table (4.4) reveals that the mean number of days of doing vigorous intensity
sports or recreational activities per week was 3.3 day, with (Std=1.23). Most of the study
participants who do vigorous-intensity sports or recreational activities (43.8%) do it for
three days weekly. While, 31.2 % of them do it for more than 3 days weekly. Finally, 25%

of the participants do it for two days weekly.
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Table (4.4): Summary of recreational activities characteristics of study
participants

Physical Activity Number %

Recreational activities

Doing vigorous-intensity sports, or recreational activities like running or football for
at least 10 minutes continuously

Yes 64 16.0
No 336 84.0
Total 400 100.0
Number of days of doing vigorous intensity sports, or recreational activities per week
2 days 16 25.0
3 days 28 43.8
Above 3 Days 20 31.2
Total 64 100.0

(Mean=3.30, Std=1.23)

Duration of doing vigorous-intensity sports, or recreational activities per day

Less than 60 Minutes. 13 20.3
60 Minutes 33 51.6
More than 60 Minutes 18 28.1
Total 64 100.0

(Mean=66.92, Std=28.68)

Doing moderate-intensity sports, or recreational activities like brisk walking, cycling,
swimming, and volleyball for at least 10 minutes continuously

Yes 108 27.0
No 292 73.0
Total 400 100.0
Number of days of doing moderate-intensity sports or recreational activities per week
2 and less days 28 25.9
From 3 to 4 Days 52 48.2
More than 4 Days 28 25.9
Total 108 100.0

(Mean=3.36, Std=1.69)

Duration of doing moderate-intensity sports, fitness or recreational activities per day

Less than 30 minutes 12 11.1
From 30 to 59 Minutes 45 41.7
60 Minutes and More 51 47.2
Total 108 100.0

(Mean=45.19, Std=21.22)

Concerning the number of minutes of doing vigorous intensity sports or recreational

activities per day. As shown in Table (4.4), the mean number of minutes of doing
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vigorous intensity sports or recreational activities per day was 66.92 minute with (Std=
28.68). 51.6% of study participants who do vigorous-intensity sports or recreational
activities do it for 60 minutes daily. Followed by, 28.1% of them who do it for more than
60 minutes daily. Finally, a total of 20.3% of the participants do it for less than 60 minutes

daily.

By asking the study participants if they do any moderate-intensity sports or recreational
activities like cycling, swimming, and volleyball for at least 10 minutes continuously,
Table (4.4) shows that more than two-thirds (73%) of the study participants have indicated
that, they have never done any moderate-intensity sports or recreational activities, while,
27% of the study participants have indicated that they do moderate-intensity sports or

recreational activities.

Regarding the number of days of doing moderate-intensity sports or recreational activities
per week, Table (4.4) reveals that the mean number of days of doing moderate-intensity
sports or recreational activities per week was 3.36 day, with (Std=1.69). A total of 48.2%
of the study participants who do moderate-intensity sports or recreational activities do it
for 3 to 4 days per week, while, 25.9% of them do it for 2 days and less per week.

Additionally, 25.9% of the participants do it for more than 4 days per week.

With regard to the number of minutes of doing moderate-intensity sports or recreational
activities per day. As shown in (Table 4.4), the mean number of minutes of doing
vigorous intensity sports or recreational activities per day was 45.19 minutes, with
(Std=21.22). About half of the study participants (47.2%) do moderate-intensity sports or
recreational activities for more than 60 minutes per day. Followed by, 41.7% who do it for

30 to 59 minutes per day. Finally, 11.1% of them do it for less than 30 minutes per day.
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4.1.3.2 Smoking characteristics
Table (4.5): Summary of smoking characteristics of study participants

Smoking Number %
At the present time, are you a smoker
Yes 49 12.2
No 351 87.8
Total 400 100.0
Number of daily cigarettes
Less than 10 12 244
From 10 to 19 21 42.9
20 >/= 16 32.7
Total 49 100.0

(Mean=13.20 , Std=1.23)

Do you smoke water pipes?

Yes 76 19.0

No 324 81.0

Total 400 100.0
How many times do you smoke water pipes on average

Once per day 48 63.2

Twice and more per day 28 36.8

Total 76 100.0

By asking the study population, if they smoke at the time of data collection, most of the
study participants (87.8%) were non-smokers at the time of data collection. On the other
hand, 12.2% of the study participants were smokers at the time of data collection. All non-
smoker participants, also have never smoked before. A total of 98% of the smokers were

males, thus, the prevalence of smoking among male university students is 24%.

Regarding the number of daily cigarettes, 42.9% of smoker participants smoke from 10 to
19 cigarettes per day. 32.7% of smoker participants smoke 20 cigarettes or more per day.
Finally, 24.5% of smoker participants smoke less than 10 cigarettes per day. The mean

number of daily cigarettes was 13.20, with (Std=1.23).

Table (4.5) shows that most of the study participants (81%), were not water pipe smokers,
while 19% of the participants were water pipe smokers. 63.2% of the participants who

smoke water pipe smoke it once per day and 36.8% of the participants who smoke water
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pipe smoke it twice or more per day. A total of 93.4% of the water pipe smokers were

males.

4.1.3.3 Sleeping pattern characteristics

Table (4.6): Summary of sleeping pattern characteristics of study participants

Sleeping Pattern Number %
How many hours do you sleep at night on average?
Less than 7 hours 154 38.5
7 to 8 hours 183 45.8
More than 8 hours 63 15.8
Total 400 100.0

(Mean=6.92 , Std=1.98)

How many hours do you sleep at daytime on average?

Do not sleep at daytime 126 31.6
From 1 to 2 hours 182 45.6
More than 2 hours 91 22.8
Total 399 100.0

(Mean=1.61, Std=1.557)

Concerning the average number of sleeping hours at night, as shown in Table (4.6), 45.8%
of the study participants sleep more than 8 hours daily, 38.5% of the participants sleep less
than 7 hours daily, and finally, 15.8% of the participants sleep between 7 to 8 hours per

day. The mean number of sleeping hours at night per day was 6.92 hours, with (Std=1.98).

Regarding the average number of sleeping hours at the daytime, as illustrated in Table
(4.6), 45.6% of the study participants sleep from one to two hours daily, 31.6% of the
participants do not sleep at the daytime, and finally, 22.8% of the participants sleep more
than 2 hours daily. The mean number of sleeping hours at the daytime per day was 1.61

hour, with (Std=1.557).
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4.1.3.4 Sedentary behaviors characteristics

4.1.3.4.1 Sitting and studying characteristics

Table (4.7): Summary of sitting and studying characteristics of study participants

Sedentary behaviors Number %
Daily Average time spend sitting
3 hours and less 154 38.5
4 to 5 hours 128 32.0
More than 5 hours 118 29.5
Total 400 100.0

(Mean=4.47, Std=2.57)

Study while
Moving from place to place 180 45.0
Sitting on the desk 112 28.0
Sitting in the bed 108 27.0
Total 400 100.0

Daily average of studying hours
One hour and less 147 36.8
Two hours 119 29.8
Three hours and more 134 33.4
Total 400 100.0

(Mean=2.23, Std=1.35)

Eating while studying

Always 122 30.8
Sometimes 135 34.1
Never 139 35.1
Total 396 100.0

Table (4.7) shows the selected sitting and studying variables that could be used to assess
the level of physical activities among study participants.

Concerning the daily average time spend sitting or reclining, the overall mean number of
hours that the study participants spend sitting or reclining on a typical day was 4.47 hours
with (Std=2.57). As shown in Table (4.7), more than one-third of the study participants
(38.5%) have spent 3 hours or less sitting or reclining on a typical day. Another one-third
of about the study (32%) have spent from 4 to 5 hours sitting or reclining on a typical day.
Finally, 29.5% of the study participants have spent more than 5 hours sitting or reclining

on a typical day, as shown in Table (4.7).
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By asking the study participants about the studying position, Table (4.7) shows that 45%
of the study participants were studying while moving/walking from place to place. As well
as, 28% of the study participants were studying while sitting at their desks. Unfortunately,

about one-third (27%) of the study participants were studying while sitting on their bed.

Regarding the daily average of studying hours, Table (4.7) shows that the overall mean
number of daily hours of studying was 2.23 with (Std=1.35). More than one-third of the
study participants were studying daily for one hour or less (36.8%), followed by 33.5%
who were studying daily for three hours and more, finally 29.8% of the study participants

were studying daily for two hours.

By asking the study participants if they eat while studying, 35.1% of the study participants
indicated that they do not eat while studying. Along with 30.8% of study participants who
indicated that they always eat while studying, a total of 34.1% of the study participants

indicated that they sometimes eat while studying, as shown in Table (4.7).

Concerning the types of food eaten while studying, of the total number of students who
were eating while studying, Figure (4.4) shows that the majority of participants (66.4%)
used to have hot drinks with sugar while studying. Unfortunately, more than half of the
study participants used to eat chips and snacks while studying which represents 63.9%, as
well as, more than one-third of the participants used to have Soda drinks while studying
which represents 34.9%. About 24% of the participants used to have nuts while studying.
Furthermore, 18.7% of the participants used to have fruits and vegetables while studying.

Finally, only 9.1% of the participants used to have popcorn while studying.
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Figure (4.4): Distribution of study participants by types of food eaten while studying

70 - 63.9 i
60
50
40 34.9
=S
30 24.1
18.7
20 A
9.1
10 | -
0 r r r r r '
Fruits and Pop corn Chips and Nuts Hot drinks ~ Soda drinks
vegetables snacks with sugar

4.1.3.4.2 Watching TV characteristics

Table (4.8): Summary of Watching TV characteristics of study participants

Sedentary behaviors Number %
Daily average of watching TV hours
Less than one hour 139 34.8
One 92 23.1
Two 100 25.1
Three and above 68 17.0
Total 399 100.0

(Mean=1.32 , Std=1.27)

Frequency of eating while watching TV

Always 58 22.0
Sometimes 119 45.1
Never 87 33.0
Total 264 100.0

Concerning the daily average of watching TV hours, Table (4.8) illustrates that about 35%

of the study participants watch TV for less than one hour per day. Moreover, 23.1% of the

study participants watch TV for one hour per day. Finally, 17% of the study participants

watch TV for more than 3 hours per day. The overall mean of the daily average of

watching TV hours per day was 1.32 with (Std=1.27).
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Of the total number of students who watch TV, as shown in Table (4.8) about 45% of the
participants sometimes eat while watching TV. While, 33% of the participants have never
eaten while watching TV. Moreover, 22% of the study participants always eat while

watching TV.

Among participants who always or sometimes eat while watching TV, unsurprisingly, as
reported in Figure (4.5), more than half of the study participants (59.6%) eat chips and
snacks; about half of the study participants (48.2%) drink hot drinks with sugar and about
32% of the students eat nuts, 27% drink Soda drinks, while 18.1% of the students eat fruits

and vegetables and 12% eat popcorn.

Figure (4.5): Distribution of study participants by types of food eaten while watching
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4.1.3.4.3 Using social media and playing video games characteristics

Table (4.9): Summary of using social media and playing video games characteristics

of study participants

Sedentary behaviors ‘ Number %
Use social media (Facebook, twitter, what’s up viber etc.)
Yes 379 94.8
No 21 5.2
Total 400 100.0
Daily average of hours using social media
Two hours and less 115 30.3
Three hours 80 21.1
Four hours 78 20.6
More than 4 hours 106 28.0
Total 379 100.0

(Mean=3.71 , Std=2.00)

Frequency of eating while using social media

Always 62 16.4
Sometimes 123 32.5
Never 194 51.2
Total 379 100.0
Play video games on smart phone or computer
Yes 59 14.9
No 338 85.1
Total 397 100.0
Daily average hours of playing games on smart phone or computer
Two hours and less 40 67.8
Three hours and more 19 32.2
Total 59 100.0

(Mean=1.51 , Std=1.09)

Frequency of eating while playing video games computer

Always 0 0.0

Sometimes 6 10.2
Never 53 89.8
Total 59 100.0

Regarding the use of social media, Table (4.9) shows that the vast majority of the study

participants (94.8%) were using social media and 5.2% do not use social media.

Among students who use social media, 30.3% of the study participants use social media for
two hours or less per day, followed by 28% of the study participants who use social media
for more than 4 hours per day. Additionally, 21.1% of the study participants use social

media for three hours per day and 20.6% of the study participants use social media for four
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hours per day. The overall mean of the daily average of using social media hours was 3.71

with (Std=2).

Of the total number of participants who use social media, more than half of the study
participants (51.2%) have never eaten while using social media. In contrary, 32.5% of the
study participants sometimes eat while using social media and about 16.4% of the study

participants always eat while using social media.

Among the participants who always or sometimes eat while using social media,
unsurprisingly, more than two-thirds of the students (71.1%) eat chips and snacks, more
than half of the participants (56.6%) drink hot drinks with sugar, about 38% have soda
drinks, about 29.5% of the students have nuts, 17.2% of them eat fruits and vegetables, and

8.1% eat popcorn, as shown in Figure (4.6).

Figure (4.6): Distribution of study participants by types of food eaten while using

social media
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Regarding playing video games on smart phone or computer, Table (4.9) shows that most

of the study participants (85.1%) were not playing video games on smart phones or
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computers. Only, 14.9% of the study participants were playing video games on smart

phones or computers.

Among the study participants who were playing video games on a smart phone or a
computer, a total of 67.8% of the study participants were playing video games on smart
phones or computers for two hours or less per day. About 32% of the study participants
play video games on smart phones or computers for three hours or more per day. The
overall mean of the daily average of playing video games on smart phones or computers

hours was 1.51 with (Std=1.09).

Of the total number of participants who were playing video games on smart phones or
computers, the vast majority of those participants (89.8%) have never eaten while playing

video games on a smart phone or a computer.

4.1.4 Dietary habits characteristics

Table (4.10) illustrates that only 56.2% of the study participants have a breakfast on daily
basis, and 29.8% of the study participants have a breakfast irregularly. Unsurprisingly,

14% of the study participants never had a breakfast.

Of the total number of the study participants who always or sometimes have a breakfast,
more than two-third (61.3%) of the study participants had their breakfast at home

compared to 38.7% who had it at university.

Regarding having meals regularly, Table (4.10) shows that more than one-third (39.2%) of
the study participants always have meals regularly, followed by 31% that sometimes have

their meal regularly, while, 29.8% of them never had meals regularly.

Concerning the daily number of meal taken by the study participants, Figure (4.7) shows

that more than one-third (38.1%) of the total study participants have three meals per day,
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followed by 37.8% of the study participants who have two meals per day, while 22.1%
study participants have more than three meals per day. Surprisingly, only 2% of the study

participants have only one meal per day.

Figure (4.7): Distribution of study participants by number of meals taken per day
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With regard to spending enough time while eating, Table (4.10) illustrates that about half
of the total sample (47.2%) always spend enough time during eating, in addition to 28% of
the study participants who sometimes spend enough time during eating, moreover, 24.8%

never spent enough time during eating.
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Table (4.10): Summary of dietary habits of the study participants

Dietary habits information Number %
Have breakfast daily
Always 225 56.2
Sometimes 119 29.8
Never 56 14.0
Total 400 100.0
Place of having breakfast
At home 211 61.3
At university 133 38.7
Total 344 100.0
Have meals regularly
Never 119 29.8
Sometimes 124 31.0
Always 157 39.2
Total 400 100.0
Spending enough time while eating
Never 99 24.8
Sometimes 112 28.0
Always 189 47.2
Total 400 100.0
Having a snack between breakfast and lunch
Never 150 374
Sometimes 123 30.8
Always 127 31.8
Total 400 100.0
Regularly skip meals?
Yes 197 49.4
No 202 50.6
Total 399 100.0
The main meal skipped
Breakfast 118 59.9
Lunch 9 4.6
Dinner 70 35.5
Total 197 100.0
Eating late-night snacks
Never 194 48.6
Sometimes 88 22.1
Always 117 29.3
Total 399 100.0
Eating fast food like burger, pizza
Never 93 23.2
Sometimes 178 44.5
Always 129 32.3
Total 400 100.0
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Concerning snacking between breakfast and lunch, as shown in Table (4.10), more than
one-third (37.4%) of the study participants never had shacks between breakfast and lunch,
while 31.8% of the study participants always have snhacks between breakfast and lunch,
moreover, 30.8% of the study participants sometimes have snacks between breakfast and

lunch.

Concerning the late-night snacks, as shown in Table (4.10), about half of the sample
48.6% never had midnight snacks, compared to 29.3% and 22.1% who have snacks at

night either always or sometimes, respectively.

By asking the study participants if they skip any meal, about half (50.6%) of the study
participants indicated that they do not skip meals regularly; while 49.4% of them skip

meals regularly, as shown in Table (4.10).

Of the total number of participants who were used to skip meals regularly, unfortunately,
more than one-half of the study participants (59.9%) used to skip the breakfast regularly;
moreover, 35.5% of the study participants skip the dinner regularly. Finally, a total of

4.6% of the study sample skip the lunch regularly, as illustrated in Table (4.10).

Concerning the reason for skipping meals, Figure (4.8) shows that 40.6% of the study
participants mentioned that the main reason for skipping meals is that having a breakfast is
not a habit for them. While 33.5% of the study participants have mentioned that not
having enough time is the main reason for skipping their breakfast. Additionally, about
17.8% skip the meals due to not having appetite and 7.1% of the participants indicated that

they skip the breakfast as they are on diet.

Regarding the fast food like burger and pizza, about half of the study participants (44.5%)

indicated that they sometimes eat fast food and 32.3% of the study participants have
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indicated that they always eat fast food, while 23.2% of the study participants indicated

that they never had fast food, as shown in Table (4.10).

Figure (4.8): Distribution of study participants by reason for skipping meal
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By asking the study participants, on average, how many meals per week did they eat that
were not prepared at home; unfortunately, Figure (4.9) shows that about 28.8% of the
study participants ate more than three meals per week that were not prepared at home.
Followed by 27% of the study participants that eat two to three meals per week that were
not prepared at home. Furthermore, 26% of the participants eat only one meal per week
outside their homes. About 18% of the study participants do not have any meals that were
not prepared at home. The overall mean number of weekly meals that the participants eat

and they were not prepared at home was 2.75 with (Std=2.94).
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Figure (4.9): Distribution of study participants by number of meals per week that
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4.1.4.1 Daily consumption of food groups

Above three

Table (4.11): Daily average servings number consumption of food groups

Foods Mean daily intake Recommended Standard
Vegetables 1.12 3-5
Fruits 1.75 2-4
Milk 1.7 2-3
Carbohydrates 4.0 6-11
Proteins 1.59 2-3
Fats and Fried food 4.88 1
Caffeinated drinks 2.57 1
Sweets 3.13 1

The daily average of serving’s number consumption of food groups were presented in

Table (4.11). As clearly appeared in Table (4.11), the study participants consumed daily

servings of vegetables, fruits, milk products, carbohydrates and protein less than the

recommended servings of each food group per day. Table (4.11) reveals that vegetables

consumed by the study participants with average of only 1.12 servings per day. As well,

fruits consumed by the study participants with average of only 1.75 servings per day.

Moreover, milk and milk products consumed by the study participants with average of only

1.7 servings per day. Furthermore, carbohydrates consumed by the study participants with
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average of only 4 servings per day. Protein consumed by the study participants with

average of only 1.59 servings per day.

On the other hand, the study participants consume daily servings of fats and sweets more
than the recommended servings of each food group per day. As shown in Table (4.11),
findings showed that the study participants consume fats and fried food with average of
4.88 servings per day, Caffeinated drinks with average of 2.57 servings per day and sweets

with average of 3.13 servings per day.

4.1.5 Psychological characteristics
4.1.5.1 Emotions and stress characteristics

The findings in Table (4.12) showed that 51.3% of the study participants indicated that
happiness and peace of mind could not reached by eating. While, 38.3% of the study
participants eat to reach happiness and peace of mind. A total of 10.5% of the participants

were neutral. The mean percentage was 55.2%.

Regarding overeating when feeling stressed, 55.5% of the participants indicated that stress
could not cause overeating. While, 37.8% of the participants indicated that they eat to
cope with stress. About 7% of the participants were neutral. The mean percentage was

54.6%.

Regarding eating when feeling sad, 59.1% of the participants indicated that they do not
cope with sadness by overeating, while, 36% of the study participants overeat while feeling

sad. A total of 5% of the participants were neutral. The mean percentage was 52.6%.

Regarding eating when feeling anxious, 57.3% of the participants indicated that they do
not cope with anxiety by overeating, while, 35.5% of the study participants overeat while
feeling anxious. A total of 7.3% of the participants were neutral. The mean percentage

was 53%.
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Additionally, 58.3% of the participants indicated that they do not eat while feeling
frustrated, while, 37% of the participants indicated that they eat while feeling frustrated. A

total of 4.8% of the participants were neutral. The mean percentage was 53%.

With regard to eating when feeling angry, 58.3% of the participants indicated that they do
not eat while feeling angry, while, 36.3% of the participants indicated that they eat while
feeling angry. A total of 5.5% of the participants were neutral. The mean percentage was

52.8%.

Regarding eating when feeling lonely, 53.5% of the participants indicated that they do not
eat while feeling lonely, while, 40.5% of the participants indicated that they eat while
feeling lonely. A total of 6% of the participants were neutral. The mean percentage was

56.2%.

Concerning eating to avoid dealing with problems, 59% of the participants indicated that
overeating could not avoid dealing with problems, while, 37.3% of the participants
indicated that they eat to avoid dealing with problems. About 4% of the participants were

neutral. The mean percentage was 54%.

Regarding overeating when socializing, 47% of the participants indicated that socializing
do not affect their eating, while, 41.3% of the participants indicated that they overeat when
they socialized. A total of 11.8% of the participants were neutral. The mean percentage

was 61.2%.
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Table (4.12): Participants eating habits and emotions and stress

Strongly . Strongly W.
disagree Disagree | Neutral | Agree agree Mean Mean %
Eat to find happiness and peace of mind
N 104 101 42 95 58
2. 2
% 26.0 25.3 10.5 23.8 14.5 8 >
Overeating when stressed
N 90 132 27 97 54
2.7 54.6
% 22.5 33.0 6.8 24.3 135
Eating when feeling sad
N 99 137 20 102 42
2.6 52.6
% 24.8 34.3 5.0 25.5 10.5
Eating when anxious
N 103 126 29 94 48
2.7 53.0
% 25.8 315 7.3 23.5 12.0
Eat when frustrated
N 102 131 19 102 46
2.7 53.0
% 255 32.8 4.8 25.5 11.5
Eat when feeling angry
N 93 140 22 108 37
2.6 52.8
% 23.3 35.0 55 27.0 9.3
Eating while feeling alone
N 88 126 24 98 64
2.8 56.2
% 22.0 315 6.0 24.5 16.0
Eating to avoid dealing with problems
N 114 122 15 68 81
2.7 54.0
% 28.5 30.5 3.8 17.0 20.3
Overeating in social events
N 80 108 47 39 126
1 1.2
% 20.0 27.0 11.8 9.8 315 3 0
Hard to stop eating when I am full
N 161 89 70 50 30 . 450
% 40.3 22.3 17.5 12.5 7.5 ' '
Feel upset and depressed after eating
N 105 96 50 78 71
2.8 55.8
% 26.3 24 12.5 19.5 17.8

As shown in the Table (4.12), 62.6% of the participants indicated that it was easy to stop
eating when feeling full, while, 20% of the participants indicated was hard for them to stop
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eating when feeling full. A total of 17.5% of the participants were neutral. The mean

percentage was 45%.

Regarding feeling upset and depressed after eating, 50.3%of the participants indicated that
they do not feel upset and depressed after eating, while, 37.3% of the participants indicated
that they feel upset and depressed after eating. A total of 12.5% of the participants were

neutral. The mean percentage was 55.8%.

4.1.6 Socio cultural characteristics
4.1.6.1 Body image characteristics

By asking the study participants if they are satisfied with their physical look, the findings
of study have revealed that more than two-third of the study participants (62%) were

satisfied with their physical look, and the rest of the study participants (38%) were not .

By asking the study participants, how do they perceive themselves, Table (4.13) shows
that more than one-half of the study participants (52.5%) perceived themselves as having
normal weight. On the other hand, 28% of the study participants perceived themselves as
overweight. Furthermore, some of 9.8% perceived themselves as obese. Finally, (9.8%) of

the study participants perceived themselves as underweight.

Regarding the parents’ perception about the weight of their offspring” from students’ point
of view, 46.5% of the participants’ parents consider their offspring’ as having normal
weight, while about 27.3% of their parents consider their offspring’ as overweight.
Furthermore, 16% of the participants’ parents consider their offspring as underweight.

Finally, a total of 10.3% of the participants’ parents consider them as obese.

Concerning the peers’ perception about the weight of their friends (students), from the
study participants point of view, about one-half of the study participants (51.3%) think that

their peers consider them as normal weight. Moreover, 25.3% of the study participants
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think their peers consider them as overweight. While, 15.3% of the study participants
think that, their peers consider them as underweight. Finally, and unexpectedly, only 8.3%

of the study sample think that their peers consider them as obese.

Table (4.13): Summary of some characteristics concern about body image of study
participants

Body Image Number %
Satisfied with physical look
Yes 248 62.0
No 152 38.0
Total 400 100.0
Perceiving self as
Under weight 39 9.8
Normal weight 210 52.5
Over weight 112 28.0
Obese 39 9.8
Total 400 100.0
Parents consider you As
Under weight 64 16.0
Normal weight 186 46.5
Over weight 109 27.3
Obese 41 10.3
Total 400 100.0
Peers consider you
Under weight 61 15.3
Normal weight 205 51.3
Over weight 101 25.3
Obese 33 8.3
Total 400 100.0

4.1.6.2 Selected sociocultural characteristics

By asking the study participants if they think that there was a social pressure on them to be
thinner, Table (4.14) shows that about 47% of the study participants disagreed that there
was a social pressure on them to be thinner. On the other hand, about 43.2% agreed that
there was a social pressure on them to be thinner. Finally, 9.8 % of the participants were

neutral.
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Table (4.14): Summary of some sociocultural habits of study participants

Sociocultural habits Number %
Do you think there is a social pressure to be thinner
Aqgree 173 43.2
Neutral 39 9.8
Disagree 188 47.0
Total 400 100.0
Share eating with
Alone 32 8.0
With family 168 42.0
With peers 200 50.0
Total 400 100.0
Prefer eating your fast food
Do not eat 78 19.5
Home 27 6.8
University-cafeteria 131 32.8
Restaurant 87 21.8
Home, university, restaurant 77 19.3
Total 400 100.0

Table (4.14) illustrates that about half of the study participants (50%) were eating more
often with their peers. Moreover, 42% of the participants were eating more often with

their families. While, a total of 8% of them were eating alone.

By asking the study participants, whether they prefer to eat fast food, as shown in Table
(4.14), more than one-third (32.8%) of the study participants preferred eating fast food at
the university cafeteria, while, 21.8% of the students preferred eating at restaurants that
serve fast food. A total of 6.8% of the students preferred eating fast food at home. While,

19.3% of the study sample preferred to eat fast food at any place that have fast food.

4.1.7 Medical characteristics

Table (4.15) shows the selected medical characteristics of the study participants.

Regarding the childhood BMI, Table (4.15) illustrates that more than one-half of the study
participants (52%) had a normal weight during the childhood period. Furthermore, about

one-quarter of the study participants (25.2%) were underweight during the childhood
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period. While, 19.3% of the study participants were overweight during childhood.

Moreover, 3.5% of the participants were obese during childhood.

Table (4.15): Summary of the medical profile of study participants

Medical profile Number %
Childhood BMI
Under weight 101 25.2
Normal weight 208 52.0
Over weight 77 19.3
Obese 14 3.5
Total 400 100.0
Parents obesity
Neither 287 71.8
Both 36 9.0
Father 24 6.0
Mother 53 13.3
Total 400 100.0
Have brothers or sisters overweight and/or obese
Yes 110 275
No 290 725
Total 400 100.0

Concerning the parent’s obesity, Table (4.15) shows that about two-thirds of the study
participants (71.8%) parents were not obese. While, 13.3% of the study participants only
mothers that were obese. Moreover, some of 6% of the participants only fathers that were

obese. Finally, 9% of the participants’ parents were not obese.

With regard to brothers’ and sisters’ obesity, Table (4.15) shows that about more than two-
thirds of the study participants’ siblings (72.5%) did not suffer from overweight or obesity,

while, 27.5% of the study participants’ siblings were overweight or obese.
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4.2 Inferential analysis

4.2.1 Socio-economic factors

Table (4.16): Relationship between selected socio-economic characteristics of study

participants and categories of BMI

Underweight | Normal Overweight Obese Total X? | Sig.
No. | % [ No.| % [No.|] % [No.| % | No. | %
Age
18 Years old 6 7.6 42 | 531| 13 | 165 | 18 | 228 | 79 | 100
19 Years old 4 3.2 77 | 61121 | 167 | 24 | 19.0 | 126 | 100
20 Years old 9 9.2 48 |1 49.0| 23 | 234 | 18 | 184 | 98 | 100 | 9.7 | 0.370
Between 20 and 24 years 10 103 | 46 | 474 | 18 | 186 | 23 | 23.7| 97 | 100
Total 29 7.3 | 213 | 533 | 75 | 18.8 | 83 | 20.6 | 400 | 100
Gender
Male 5 25 | 123 | 615 | 30 15 42 | 21 | 200 | 100
Female 24 12 90 45 | 45 | 225 | 41 | 205 | 200 | 100 | 20.5 | 0.00
Total 29 7.2 | 123 | 532 75 | 18.8 | 83 | 20.8 | 400 | 100
Marital Status
Never Married, single 29 7.7 | 197 |521 | 72 | 19.0 | 80 | 21.2 | 378 | 100
Married 0 0.0 15 | 728 | 3 13.6 3 |136] 22 | 100 | 1.4 | 0.237
Total 29 7.3 | 213 | 533 | 75 | 18.8 | 83 | 20.6 | 400 | 100
Studying Years
First year 5 5.5 50 | 543 |17 | 185 | 20 | 21.7 | 92 | 100
Second year 5 4.0 74 |59.2 |23 | 184 | 23 |18.4 | 125 | 100
Third year 9 9.7 46 | 500 | 19 | 20.7 | 18 | 196 | 92 | 100 | 21.7 | 0.040
Fourth and fifth year 10 11 43 | 472 | 16 | 17.6 | 22 | 242 | 91 | 100
Total 29 7.3 | 213 | 533 | 75 | 188 | 83 | 20.6 | 400 | 100
Number of Family members
6 members and less 1 6.6 64 | 529 | 24 | 198 | 25 | 20.7 | 121 | 100
From 7 to 9 members 17 8.1 115 | 54.8 | 36 17.1 | 42 | 20.0 | 210 | 100 17 | 0943
10 members and above 4 5.8 34 1493 | 15| 217 | 16 | 23.2| 69 | 100 ' '
Total 29 7.3 | 213 | 533 | 75 | 188 | 83 | 20.6 | 400 | 100
Monthly family income
1800 ILS and less 10 110 | 48 | 527 | 19 | 209 | 14 | 154 | 91 | 100
From 1801 to 2100 ILS 10 110 | 56 | 615 | 13 | 143 | 12 | 132 | 91 | 100
From 2101 to 3990 ILS 4 4.3 43 | 457 | 22 | 234 | 25 | 266 | 94 | 100 | 17.9 | 0.036
>/=4000 ILS 5 4.0 66 | 532 | 21 | 16.9 | 32 | 25.9 | 124 | 100
Total 29 73 | 213 | 533 | 75| 188 | 83 | 20.6 | 400 | 100

e P value < 0.05-is statistically significant

Table (4.16) reveals that the prevalence of overweight was higher among female
participants (22.5%) compared to male participants (15%). In contrary, the prevalence of

obesity was higher among male participants (21%) compared to female participants
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(20.5%). It is interesting to mention that the prevalence of underweight was higher among
female participants (12.0%) compared to male participants (2.5%). As shown in the Table
(4.16), there was a high statistically significant relationship between gender and categories

of BMI with (X?=20.5, P=0.000).

Regarding the relationship between studying year and categories of BMI, as shown in
Table (4.16), the highest prevalence rates (41.8%) of overweight and obesity were
reported among study participants who were in the fourth or fifth year of their studying.
While, 40.3% of the study participants who were in the third year of their studying were
overweight or obese. About 40% of the study participants who were in the first year of
their studying were overweight or obese. The lowest prevalence of both overweight and
obesity (36.8%) was noticed among study participants who were in the second year of their

studying. The above differences were statistically significant with (X*=21.7, P=0.040).

As clearly evident in Table (4.16), the highest prevalence of both overweight and obesity
(50%) was reported among study participants who come from families with average
monthly income ranges from 2101ILS to 3990ILS. A total of 42.8% of the study
participants who come from families with an income of equal to or more than 40001LS
were either obese or overweight. Table (4.16) shows that relationship between monthly
family income and categories of BMI was statistically significant with (X?=17.9, P=0.036),
as the percentage of students who were obese and overweight increases by increasing their

families’ income. All the other variables in Table (4.16) were statistically not significant.
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4.2.2 Life style variables
4.2.2.1 Physical activity and smoking

Table (4.17): Relationship between selected life style variables and categories of BMI

Underweight Normal | Overweight Obese Total X? Sig.
No. % No. | % | No. % |No| % | No. | %
Physical activity
High 1 2.9 32 1914 0 0.0 2 | 57 | 35 | 100
Moderate 9 8.7 79 767 | 7 68 | 8 | 7.8 | 103 | 100 758 | 0.000
Low 19 7.3 102 | 389 | 63 | 26.0 | 73 | 27.8 | 262 | 100 ' '
Total 29 7.3 213 | 53.3| 75 | 18.8 | 83 | 20.6 | 400 | 100
Cigarette smoking
Yes 0 0.0 32 | 653]| 6 122 | 11 [225] 49 | 100
No 29 83 | 181 | 516 | 69 | 19.7 | 72 | 205|351 | 100 | 6.9 | 0.075
Total 29 73 | 213 | 533 | 75 | 18.8 | 83 | 20.6 | 400 | 100
Water pipe smoking
Yes 0 0.0 46 | 605 | 13 | 171 | 17 | 224 | 76 | 100
No 29 9.0 | 167 | 515 | 62 | 19.1 | 66 | 20.4 | 324 | 100 | 7.4* | 0.045
Total 29 73 | 213 | 533 | 75 | 18.8 | 83 | 20.6 | 400 | 100

* Fisher chi-square
* P value < 0.05-is statistically significant

Findings of Fisher Chi-Square test show a high significant relationship between physical
activity and categories of BMI. The relationship was highly statistically significant with
(X?=75.8, P=0.000). The highest prevalence of overweight and obesity (53.8%) was
among study participants who had low physical activity level. In contrast, 14.6% of the
study participants who had moderate physical activity level were either overweight or
obese. Finally, the lowest prevalence of overweight and obesity (5.7%) was reported

among study participants who had high physical activity level.

With regard to water pipe smoking and its relationship with categories of BMI, as shown in
Table (4.17), there was a statistically significant relationship between water-pipe smoking
and categories of BMI with (X?=7.4, P=0.045). The prevalence of overweight and obesity
was equal among study participants who smoke water pipe compared and study

participants do not smoke water pipe. Interestingly, students who smoke water pipe tend to
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be normal weight, as shown in Table (4.17). All the other variables in Table (4.17) were

statistically not significant.

4.2.2.2 Sleeping pattern

Table (4.18): Relationship between sleeping pattern of study participants and
categories of BMI

Sleeping pattern BMI N Mean Std F Sig.
Underweight 29 6.72 1.645
A ber of Normal 213 7.59 1.775
Slg’ee;f‘r?ge Q(‘)Jl:?s Zrt ‘r’]igh . [Overweight 75 | 6.36 | 2.084 | 22.594 | 0.000
Obese 83 577 | 1.823
Total 400 6.92 | 1.981
Underweight 29 1.59 1.500
Average number of Normal 212 1.21 1.481
sleeping hours at the day | Overweight 75 1.96 1.555 | 12.883 | 0.000
time Obese 83 2.33 1.458
Total 399 1.61 1.557

* P value < 0.05-is statistically significant

Regarding the average of daily number of sleeping hours at night and its relationship with
categories of BMI, Table (4.18) shows a high statistical significant relationship between
the average of daily number of sleeping hours at night and categories of BMI, with
(F=22.594, P=0.000). One-way ANOVA reveals that overweight and obese groups had
the lowest mean scores of sleeping hours at night with 6.36 hours and 5.77 hours,
respectively. Bonferroni Post-Hoc test has revealed that the average number of daily
sleeping hours at night was higher by 1.8 hours among students with normal body weight
compared to obese students. The difference was statistically significant, statistics are not
shown.

Concerning the average of daily number of sleeping hours at the daytime and its
relationship with of categories BMI, Table (4.18) shows a high statistical significant
relationship between the average of daily number of sleeping hours at the daytime and

categories of BMI, with (F=12.883, P=0.000). ANOVA test shows that overweight and
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obese groups had the highest mean scores of sleeping hours at the daytime with 1.96 hours
and 2.33 hours, respectively. Bonferroni Post-Hoc test has revealed that the average of
daily number of sleeping hours at the daytime was lower by 1.1 hours among students with
normal body weight compared to obese students. The difference was statistically

significant, statistics are not shown.

4.2.2.3 Sedentary behaviors

Table (4.19): Relationship between selected sedentary behaviors of study participants

and categories of BMI

Sedentary behavior BMI N Mean Std F Sig.

Daily average time spend | Underweight 29 4.72 1.944

sitting or reclining Normal 213 3.77 2.002
Overweight 75 5.68 3.037 | 29.926 | 0.000
Obese 83 6.37 | 2.507
Total 400 4,74 2.573

Daily average time of Underweight 29 2.62 1.522

studying hours Normal 213 2.00 1.268
Overweight 75 2.47 1.408 | 4.459 | 0.004
Obese 83 2.46 1.355
Total 400 2.23 1.350

Daily average time of Underweight 29 1.38 1.265

watching TV hours Normal 212 1.11 1.094
Overweight 75 1.48 1.369 | 4.658 0.03
Obese 83 1.67 1.499
Total 399 1.32 1.270

Daily average of hours Underweight 28 3.43 2.044

using social media Normal 201 3.32 1.679
Overweight 69 4.26 2.133 | 7.190 | 0.000
Obese 81 4.31 2.354
Total 379 3.71 | 2.000

Daily average of hours Underweight 5 1.40 548

playing games on smart | Normal 29 1.69 1.039

phone or computer Overweight 12 1.63 1.464 | 1.320 | 0.277
Obese 13 1.04 .320
Total 59 151 | 1.019

* P value < 0.05-is statistically significant

Regarding daily average time of spend sitting or reclining and its relationship with BMI

categories, as shown in the Table (4.19), there was a high statistical significant relationship
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between daily average time of spend sitting or reclining and categories of BMI, with
(F=29.926, P=0.000). ANOVA reveals that overweight and obese groups had the highest
mean scores of average time spent while sitting or reclining, with 5.68 and 6.37 hours per
day, respectively. Bonferroni Post-Hoc test has revealed that the average number of daily
sitting or reclining hours was higher by 2.6 hours among obese students compared to
normal body weight. The difference was statistically significant, statistics are not shown.

Concerning the daily average number of studying hours and its relationship with BMI
categories, Table (4.19) shows a statistical significant relationship between daily average
number of studying hours and BMI categories, with (F=4.459, P=0.004). ANOVA test
shows that underweight groups had the highest mean scores of studying hours per day
(2.62 hours). Overweight and obese groups mean scores of studying hours per day were
2.47 hours and 2.46 hours, respectively. Bonferroni Post-Hoc test has revealed that the
daily average number of studying hours was lower by 0.453 hours among students with
normal body weight compared to obese students. The difference was statistically

significant, statistics are not shown.

Concerning the daily average number of watching TV hours and its relationship with BMI
categories, Table (4.19) shows a statistical significant relationship between daily average
number of watching TV hours and categories of BMI, with (F=4.658, P=0.003). ANOVA
test shows that overweight and obese groups had the highest mean scores of watching TV
hours per day1.48 and 1.67, respectively. Bonferroni Post-Hoc test has revealed that the
daily average number of watching TV hours was lower by 0.566 hours among students
with normal body weight compared to obese students. The difference was statistically

significant, statistics are not shown.

Regarding the daily average number of hours using social media and its relationship with

BMI categories, Table (4.19) reveals a high statistical significant relationship between
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daily average number of using social media hours and categories of BMI, with (F=7.190,
P=0.000). ANOVA test shows that the overweight and obese groups had the highest mean
scores of using social media per day 4.26 and 4.31, respectively. Bonferroni Post-Hoc test
has revealed that the daily average number of using social media hours was lower by 0.985
hours among students with normal body weight compared to obese study participants. The

difference was statistically significant, statistics are not shown. All the other variables in

Table (4.19) were statistically not significant.

Table (4.20): Relationship between studying and categories of BMI

Underweight Normal Overweight Obese Total G Sig.
No. | % [ No.| % [ No.| % [No.| % | No. | %
Study position
Moving from 15 8.3 141 | 783 | 15 8.4 9 | 50 | 180 | 100
place to place
Sitting on the desk | 7 6.3 47 | 420 | 26 | 232 | 32 | 285 | 112 | 100 | 105.7 | 0.000
Sitting in the bed 7 6.5 25 | 231| 34 | 315 | 42 | 389 | 108 | 100
Total 29 7.3 213 | 533 | 75 | 18.8 | 83 | 20.6 | 400 | 100
Eat while study
Always 5 4.1 28 | 23.0| 32 | 26.2 | 57 | 46.7 | 122 | 100
Sometimes 13 9.6 77 | 57.0| 25 | 185 | 20 | 149 | 135 | 100 102.1 | 0.000
Never 11 7.9 104 | 748 | 18 | 129 | 6 | 44 | 139 | 100 ' '
Total 29 7.3 213 | 533 | 75 | 188 | 83 | 20.6 | 396 | 100
Types of food eaten while study ( Always and Sometimes)
Fruits and 3 6.7 20 | 444 | 9 200 | 13 | 289 | 45 | 100 | 0.5 | 0.898
vegetables
Pop corn 1 4.6 5 227 | 12 545 | 4 182 | 22 | 100 | 155 | 0.001
Chips and snacks 8 5.2 29 | 188 | 46 | 299 | 71 | 46.1 | 154 | 100 | 88.3 | 0.000
Nuts 7 12.1 16 | 276 | 15 | 259 | 20 | 344 | 58 | 100 | 6.2 |0.101
Hot drinks 8 5.0 76 | 475 | 27 | 169 | 49 | 30.6 | 160 | 100 | 15.8 | 0.001
Soda Drinks 4 4.8 18 | 214 | 21 25.0 | 41 | 488 | 84 100 | 23.7 | 0.001

* P value < 0.05-is statistically significant

Concerning the studying position and its relationship with BMI categories, Table (4.20)
shows that there was a high statistical significant relationship between studying position
and categories of BMI with (X?=105.7, P=0.000). The highest prevalence (70.4%) of
overweight and obesity was among study participants who were studying while sitting in
the bed. Moreover, 51.7% of the study participants who were studying while sitting on the

studying desk were overweight or obese. Finally, the lowest prevalence (13.4%) of
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overweight and obesity was among study participants who were moving from place to

place.

Regarding eating while studying and its relationship with BMI categories, as illustrated in
Table (4.20), there was a high statistical significant relationship between eating while
studying and categories of BMI with (X?=102.1, P=0.000). The prevalence of overweight
and obesity was higher among study participants who always (72.9%) and sometimes
(33.4%) eat during studying, compared with who never (17.3%) eating while studying.

As shown in Table (4.20), there is a high statistical significant relationship between eating
popcorn while studying and BMI categories with (X?=15.5, P=0.046). The table also
revealed, a high statistical significant relationship between having Soda drinks and hot
drinks with sugar while studying and BMI categories with (X?=23.7, P=0.001), (X?=15.8,
P=0.001) respectively. Moreover, there is a high statistical significant relationship between
eating chips and snacks while studying and BMI categories with (X?=88.3, P=0.000). All

other variables in Table (4.20) were statistically not significant.

Regarding the habit of eating while watching TV and its relationship with BMI categories,
as shown in the Table (4.21), there was a high statistical significant relationship between
eating while watching TV and categories of BMI, with (X?=55.8, P=0.001). The highest
prevalence (72.4%) of overweight and obesity was among study participants who always
eat while watching TV followed by 46.2% of the study participants who sometimes eat
while watching TV. The lowest prevalence (16.1%) of overweight and obesity was among
study participants who never eaten while watching TV.

Concerning the types of food eaten while watching TV and its relationship with BMI
categories, as shown in Table (4.21), there was a high statistical significant relationship
between eating chips and snacks while watching TV and categories of BMI with (X*=52.4,

P=0.001). The table also revealed a statistical significant relationship between having
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Soda drinks and hot drinks with sugar while watching TV and BMI categories with

(X?=9.3, P=0.0), (X°=1.8, P=0.008) respectively.

Regarding eating while using social media and its relationship with BMI categories, as
shown in the Table (4.21), there was a high statistical significant relationship between
eating while using social media and categories of BMI with (X?=88.2, P=0.000). The
highest prevalence (77.4%) of overweight and obesity was among study participants who
always eat while using social media, followed by 52.5% of the study participants who
sometimes eat while using social media. The lowest prevalence (19.1%) of overweight
and obesity was among study participants who never been eaten while using social media.

As shown in Table (4.21), there is a high statistical significant relationship between eating
chips and snacks while using social media and BMI categories with (X?=21.6, P=0.001). I

other variables in Table (4.21) were statistically not significant.
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Table (4.21): Relationship between watching TV, using social media and playing
video games and categories of BMI

Underweight Normal Overweight Obese Total X? Sig.
No. % No. | % | No. % N % | No. | %
0.

Eating while watching TV
Always 6 10.3 10 | 17.3] 17 | 293 | 25| 43.1 | 58 | 100
Sometimes 5 5.1 58 | 48.7| 25 21.0 | 30| 25.2 | 119 | 100 558 | 0.001
Never 8 9.2 65 | 74.7| 11 126 | 3 3.5 87 | 100 ' '
Total 20 7.6 133 | 504 | 53 | 20.0 | 58| 22.0 | 264 | 100
Types of food eaten while watching TV ( Always and Sometimes)
Fruits and 2 66 | 11 [367| 6 | 200 |11 | 367 | 30 | 100 | 0.4 | 0.935
vegetables
Pop corn 0 0.0 9 |450| 4 200 | 7 | 350 | 20 | 100 | 1.8* | 0.593
;h;fisa”d 4 40 | 18 |[182| 32 | 323 | 45| 455 | 99 | 100 | 52.4 | 0.001
Nuts 3 5.7 21 | 396 | 12 226 |17 ] 321 | 53 [ 100 | 0.1 | 0.987
Hot drinks 3 38 | 41 |513| 13 | 16.3 | 23| 286 | 80 | 100 | 11.8 | 0.008
Soda 2 43 | 10 |21.7| 13 | 283 | 21| 45.7 | 46 | 100 | 9.3 | 0.025
Drinks
Eat while using social media
Always 2 3.2 12 1194 | 20 322 |28 | 452 | 62 | 100
Sometimes 11 9.0 47 | 385| 25 205 | 39| 32.0 | 122 | 100 882 | 0.000
Never 15 7.7 | 142 | 73.2 | 24 124 |13 | 6.7 | 194 | 100 ' '
Total 28 74 | 201 | 53.2 | 69 183 | 80| 21.1 | 378 | 100
Types of food eaten while using social media ( Always and Sometimes)
Fruits and 2 67 | 13 [433| 7 | 233 | 8 | 267 | 30 | 100 | 3.3 | 0.347
vegetables
Pop corn 0 0.0 47 | 423 | 25 225 | 39| 352 | 111 | 100 | 1.5* | 0.546
;h;flfsa”d 7 56 | 26 |21.1| 33 | 268 |57 | 46.3 | 123 | 100 | 21.6 | 0.001
Nuts 4 7.8 18 | 353 | 13 255 |16 | 314 | 51 | 100 | 1.7 | 0.636
Hot drinks 6 6.1 36 | 36.7| 21 215 | 35| 357 | 98 | 100 | 3.9 | 0.263
Soda 3 4.5 17 | 25.8 | 19 288 | 27| 409 | 66 | 100 | 3.0 | 0.391
Drinks
Play video games on smart phone or computer
Always 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Sometimes 2 33.3 2 1333 1 16.7 1| 16.7 6 | 100 53 | 0148
Never 3 5.7 27 | 509 | 11 208 | 12| 22,6 | 53 | 100 ' '
Total 5 8.5 29 |49.2 | 12 20.3 | 13| 22.0 | 59 | 100
* Fisher chi-square
P value < 0.05-is statistically significant
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4.2.3 Dietary habits

4.2.3.1 Skipping breakfast

Table (4.22): Relationship between skipping breakfast and categories of BMI

Underweight Normal Overweight Obese Total X Sig.
No. | % [ No.| % [ No.| % [No.| % | No. | %
Have breakfast daily
Always 16 7.1 | 159 | 70.7 | 28 | 124 | 22 | 9.8 | 225 | 100
Sometimes 11 92 | 40 | 336 | 31 | 26.1 | 37 |31.1 | 119 | 100 749 | 0000
Never 2 36 | 14 | 250 16 | 28,6 | 24 | 428 | 56 | 100 ' '
Total 29 7.3 | 213 | 53.2| 75 | 18.8 | 83 | 20.7 | 400 | 100
Place of having breakfast
At home 18 85 | 168 | 79.6 | 15 72 | 10 | 47 | 211 | 100 | 126.1 | 0.000
At university 9 68 | 31 | 233 | 44 | 331 | 49 | 36.8 | 133 | 100
Total 29 7.3 | 213 | 532 | 75 | 18.8 | 83 | 20.7 | 344 | 100

* P value < 0.05-is statistically significant

Regarding having breakfast, as shown in Table (4.22), the highest prevalence of
overweight and obesity (71.4%) was reported among study participants who never had
breakfast, followed by 57.1% of the study participants who sometimes had breakfast.

While, the lowest prevalence of overweight and obesity (22.2%) was reported among study

participants who always had breakfast.

Findings of Chi-Square test revealed a significant relationship between having breakfast
and BMI categories. The relationship was highly statistically significant with (X*=74.9,

P=0.000).

With regard to the place of having breakfast, the prevalence of overweight and obesity was
greatly higher among study participants who had breakfast at university (69.9%),
compared to 11.9% of the study participants who had breakfast at home. As shown in the
Table (4.22), there was a high statistically significant relationship between the place of

having breakfast and obesity with (X?=126.1, P=0.000).
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4.2.3.2 Meals pattern

Concerning to the daily number of meals taken by the study participants, as shown in the
Table (4.23), there was a high statistically significant relationship between daily meals
number of meals and BMI categories with (X°=86.1, P=0.000). The highest prevalence
(75%) of overweight and obesity was among the study participants who take only one meal
per day. While, 65.5% of the study participants take two meals per day were overweight or
obese, followed by 23.7% of the study participants who take three meals per day were
overweight or obese. Finally, the lowest prevalence (18.2%) of overweight and obesity

was among the study participants who take more than three meals per day.

Regarding regularly skipping meals and its relationship with BMI categories, as clearly
appeared from Table (4.23), there was a high statistically significant relationship between
regularly skipping meals and BMI categories with (X*=74.9, P=0.000). The prevalence of
overweight and obesity was greatly higher among study participants regularly skip meals

(59.4%), compared to 20.3% of the study participants do not skip meals regularly.

With regard to the main meal that participants skip and its relationship with BMI
categories, as shown in the Table (4.23), there was a high statistically significant
relationship between the main meal that participant skip and BMI categories with
(X?=32.5, P=0.000). The highest prevalence (74.6%) of overweight and obesity was
among study participants used to skip breakfast, followed by 58.3% of the study
participants used to skip lunch were overweight or obese. Finally, the lowest prevalence
(34.7%) of overweight and obesity was among study participants used to skip dinner. The

other variables in Table (4.23) were statistically not significant.
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Table (4.23): Relationship between meals pattern and BMI categories of study

participants

Underweight Normal Overweight Obese Total X Sig.
No. | % [ No.| % | No.| % [No.| % | No. | %
Number of meals per day
One meal 0 0.0 2 | 250 4 500 | 2 |[250| 8 |100
Twice 11 73 | 41 | 272 | 48 | 31.8 | 51 | 33.7 | 151 | 100
Three 12 79 | 104 | 684 | 15 99 | 21 |13.8 | 152 | 100 | 86.1* | 0.000
More than three 6 6.8 66 | 75.0 | 7 8.0 9 |10.2| 88 | 100
Total 29 7.3 | 213 | 534 | 74 | 185 | 83 | 20.8 | 399 | 100
Skip meal regularly
Yes 18 91 | 62 |315| 54 | 274 | 63 | 32.0 | 197 | 100
No 11 54 | 150 | 743 | 21 | 104 | 20 | 9.9 | 202 | 100 | 74.9* | 0.000
Total 29 7.3 | 212 | 531 | 74 | 18.8 | 83 | 20.8 | 399 | 100
The main meal skipped
Breakfast 7 59 | 23 | 195 | 38 | 32.2 | 50 | 42.4 | 118 | 100
Lunch 0 0.0 5 [417] 3 250 | 4 |333]| 12 | 100 325+ | 0.000
Dinner 11 153 ] 36 |50.0| 15 | 20.8 | 10 [ 139 | 72 | 100 ' '
Total 18 89 | 64 |31.7| 56 | 27.7 | 64 | 31.7 | 202 | 100
What is the reason for not having this meal
t[i)r?]:m have a 4 | 61| 16 |242| 22 | 333 | 24 | 364 66 |100
Diet 2 143 | 4 | 286 | 3 214 | 5 | 357 | 14 | 100
Loss of appetite 6 162 | 16 |[432 | 11 | 29.7 | 4 | 109 | 37 | 100 | 16.1* | 0.272
Not a habit 6 73 | 27 329 19 | 232 | 30 | 36.6 | 82 | 100
Other 0 0.0 1 1333] 1 333 | 1 |334| 3 |100
Total 18 89 | 64 |31.7| 56 | 27.7 | 64 | 31.7 | 202 | 100

* Fisher chi-square

* P value < 0.05-is statistically significant

4.2.3.3 Snacking

Concerning snacking between breakfast and lunch and its relationship with BMI
categories, as shown in Table (4.24), the highest prevalence (72.4%) of overweight and
obesity was among study participants who always had snacks between breakfast and lunch.
While, 35% of the study participants sometimes had snack between breakfast and lunch
were overweight or obese. Finally, the lowest prevalence (15.4%) of overweight and
obesity was among study participants who never had snacks between breakfast and lunch.

The differences were statistically significant, with (X°=107.0, P=0.000).
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Concerning late-night snacks and its relationship with BMI categories, Table (4.24)
reveals that there was a high statistical significant relationship between mid-night snaking
and BMI categories with (X?=164.7, P=0.000). The highest prevalence (82.9%) of
overweight and obesity was among study participants who always had late-night snacks,
followed by 39.7% of the study participants who sometimes had late-night snacks were

overweight or obese. Finally, the lowest prevalence (13.4%) of overweight and obesity

was among study participants who never had late-night snacks.

Table (4.24): Relationship between snacking and categories of BMI

Underweight Normal Overweight Obese Total X? Sig.
No. | % | No.| % [ No.| % |[No.| % [ No. | %
Taking snack between breakfast and lunch
Never 14 93 | 113 | 753 | 15 | 100 | 8 | 54 | 150 | 100
Sometimes 7 57 | 73 | 593 | 25 | 203 | 18 | 14.7 | 123 | 100 107.0 | 0.000
Always 8 63 | 27 | 21.3| 35 | 276 | 57 | 448 | 127 | 100 ' '
Total 29 7.3 | 213 | 534 | 74 | 185 | 83 | 20.8 | 400 | 100
Eating late-night snacks
Never 16 82 | 152 | 784 | 16 82 | 10 | 5.2 | 194 | 100
Sometimes 7 80 | 46 |523| 23 | 261 | 12 | 13.6 | 88 | 100 164.7 | 0.000
Always 6 51 | 14 | 120 | 36 | 30.8 | 61 | 52.1 | 117 | 100 ' '
Total 29 73 | 212 | 531 | 75 | 18.8 | 83 | 20.8 | 399 | 100

* P value < 0.05-is statistically significant

4.2.3.4 Having fast food and the related sociocultural factors

Table (4.25) illustrates that there was a high statistical significant relationship between
having junk food like burger and pizza and BMI categories with (X?=135.6, P=0.000). The
highest prevalence (78.3%) of overweight and obesity was among study participants who
always ate junk food. While, 25.3% of study participants sometimes ate junk food were
overweight or obese.

Finally, the lowest prevalence (12.9%) of overweight and obesity

was among study participants who never had junk food.

Concerning the number of meals per week that were not prepared at a home and its
relationship with BMI categories, the highest prevalence (82.6%) of overweight and

obesity was among study participants who eat more three meals per week that were not
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prepared at home. Followed by, 36.1% of the study participants who eat two to three
meals per week that were not prepared at home were overweight or obese. Moreover,
13.7% of the study participants who never had meals that were not prepared at home were
overweight or obese. Finally, the lowest prevalence (13.5%) of overweight and obesity
was among study participants who eat one meal per week that was not prepared at home.
As shown in the Table (4.25), there was a high statistical significant relationship between
number of meals per week that were not prepared at a home and BMI categories with

(X?=184.7, P=0.000).

Regarding the place of preference of eating fast food and its relationship with BMI
categories, as shown in the Table (4.25), there was a high statistical significant relationship
between place of eating fast food and BMI categories with (X*=107.4, P=0.001). The
highest prevalence (68.7%) of overweight and obesity was among participants who
preferred eating fast food at university, while the lowest prevalence (8.9%) of overweight
and obesity was among participants who did not eat fast food.

According with whom participants eat much and its relationship with categories of BMI, as
shown in Table (4.25), the highest prevalence (58.5%) of overweight and obesity was
among study participants who eat much with peers. Followed by 37.5% of the study
participants who eat much alone were overweight or obese. While, the lowest prevalence
(17.3%) of overweight and obesity was among study participants who eat much with

family. The above differences were statistically significant with (X?=69.7, P=0.001).
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Table (4.25): Relationship of having fast food and the related sociocultural factors

with the categories of BMI

Underweight Normal Overweight Obese Total @ -
ig.
No. % | No. | % | No. % | No.| % | No. | % ¢
Eating Junk food like burger and pizza
Never 7 75 | 74 | 796 | 7 7.5 5 54 | 93 | 100
Sometimes 14 79 | 119 | 668 | 28 | 157 | 17 | 9.6 | 178 | 100 135.6 | 0.000
Always 8 6.2 | 20 | 155 | 40 | 31.0 | 61 | 47.3 | 129 | 100 ' '
Total 29 7.3 | 213 | 533 | 75 | 18.7 | 83 | 20.7 | 400 | 100
Average number of meals per week that were not prepared at a home
Zero 4 55 | 59 | 808 | 8 110 | 2 27 | 73 | 100
One 12 115| 78 | 75.0| 10 9.6 4 3.9 | 104 | 100
Two to
three 10 93 | 59 | 546 | 17 | 157 | 22 | 204 | 108 | 100 184.7 | 0.000
t’?]kr’gg’e 3 | 26| 17 | 148| 40 | 348 | 55 | 47.8 | 115 | 100
Total 29 73 | 213 | 533 | 75 | 18.7 | 83 | 20.7 | 400 | 100
Preference of eating fast food
Don't eat 8 103 | 63 | 808 | 5 6.3 2 26 | 78 | 100
Home 2 7.4 19 | 704 | 2 7.4 4 1148 | 37 | 100
University 8 6.1 33 | 252 | 43 | 328 | 47 | 359 | 131 | 100
Restaurant 6 6.9 66 | 759 | 8 9.2 7 8.0 | 87 | 100 107.4 | 0.001
Home,
University, 5 6.5 32 (416 | 17 | 221 | 23 | 298| 77 | 100
Restaurant
Total 29 7.3 | 213 | 533 | 75 | 18.7| 83 | 20.7 | 400 | 100
With whom do you eat much
Alone 3 9.4 17 | 53.1 4 12.5 8 250 | 32 100
With
family 12 71 | 127 | 756 | 16 | 96 | 13 | 7.7 | 168 | 100 69.7 | 0.001
With peers 14 7.0 69 | 345| 55 | 275 | 62 | 31.0 | 200 | 100
Total 29 7.3 | 213 | 533 | 75 | 18.7 | 83 | 20.7 | 400 | 100

* P value < 0.05-is statistically significant
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4.2.3.5 Daily number of food groups servings

Table (4.26): Relationship between the daily number of food servings and categories

of BMI
Question BMI N Mean Std F Sig.
Vegetables Underweight 29 1.02 0.90
Normal 213 1.24 1.19
Overweight 75 1.09 1.55 1.845 0.138
Obese 83 0.87 1.26
Total 400 1.12 1.27
Fruits Underweight 29 1.84 1.73
Normal 213 1.84 1.63
Overweight 75 1.80 3.15 0.698 0.554
Obese 83 1.46 1.99
Total 400 1.75 2.07
Milk Underweight 29 1.74 1.54
Normal 213 1.14 1.04
Overweight 75 1.73 242 4.005 0.008
Obese 83 1.51 1.39
Total 400 1.37 1.51
Carbohydrates Underweight 29 3.39 2.20
Normal 213 2.81 1.84
Overweight 75 5.31 2.78 45.586 | 0.000
Obese 83 5.91 2.98
Total 400 3.97 2.69
Proteins Underweight 29 1.84 0.94
Normal 213 1.50 0.81
Overweight 75 1.68 1.10 1.696 0.167
Obese 83 1.64 0.97
Total 400 1.59 0.92
Fats Underweight 29 4.66 3.66
Normal 213 2.92 3.04
Overweight 75 7.26 4.39 48.831 | 0.000
Obese 83 7.85 4.39
Total 400 4.88 4.28
Caffeinated drinks Underweight 29 2.31 2.14
Normal 213 2.65 1.89
Overweight 75 2.75 1.90 1.219 0.303
Obese 83 2.28 1.67
Total 400 2.57 1.87
Sweets Underweight 29 3.67 3.62
Normal 213 2.25 2.22
Overweight 75 4.16 2.76 17.975 | 0.000
Obese 83 4.28 2.91
Total 400 3.13 2.76

* P value < 0.05-is statistically significant

Regarding the daily number of servings from milk products and its relationship with BMI

categories, as shown in the Table (4.26), there was a statistical significance relationship
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between daily number of consumed servings from milk products and BMI categories with
(F=4.005, P=0.008). Bonferroni Post-Hoc test has revealed that the daily number of
servings from milk product was lower by 0.20 servings among obese students compared to

students with normal body weight. The difference was statistically significant.

As shown in the Table (4.26), there was a high statistical significant relationship between
the number of daily servings from carbohydrates and BMI categories with (F=45.586,
P=0.000). ANOVA shows that overweight and obese groups had the highest mean scores
of daily servings number consumption of carbohydrates 5.31 and 5.91 respectively.
Bonferroni Post-Hoc test has revealed that the daily number of servings consumed from
carbohydrates was higher by 0.305 servings among obese students compared to normal

body weight students. The difference was statistically significant.

Regarding the daily servings number consumption of fats and fried foods and its
relationship with BMI categories, Table (4.26) revealed that, unsurprisingly, there was a
high statistical significant relationship between daily number of servings consumed from
fats and fried foods and BMI categories with (F=48.831, P=0.000). ANOVA shows that
overweight and obese students had the highest mean scores of daily number of servings
consumed from fats and fried foods with 7.26 and 7.85, respectively. Bonferroni Post-Hoc
test has revealed that the daily number of servings consumed of fats was higher by 0.475
servings among obsess students compared to students with normal body weight. The

difference was statistically significant.

With regard the daily number of servings consumed from sweets and its relationship with
BMI categories, as clearly appeared in the Table (4.26), there was a high statistical
significant relationship between daily number of servings consumed from sweets and BMI

categories with (F=17.975, P=0.000). Bonferroni Post-Hoc test has revealed that the daily
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number of servings consumed from sweets was higher by 0.335 servings among obese
students compared to students with normal body weight. The difference was statistically

significant. The other variables in Table (4.26) were statistically not significant.

4.2.4 Psychological factors

4.2.4.1 Emotions and stress

Table (4.27): Relationship between eating due to emotions and stress and categories

of BMI
BMI N Mean Std F Sig.
Underweight 29 55.25 17.7
Normal 213 43.77 13.9
Eating due to emotions | Overweight 75 64.82 17.7
and stress Obese 83 71.71 15.9 80.416 | 0.000
Total 400 54.35 194

* P value < 0.05-is statistically significant

Table (4.27) showed a high statistical significance relationship between eating due to
emotions and stress and categories of BMI with (F=80.416, P=0.000). One-way ANOVA
test revealed that overweight and obese groups had the highest mean scores of 64.82 and
71.71, respectively.

Bonferroni Post-Hoc test has revealed that the mean score was lower by 27.9 among
students with normal body weight compared to obese students. The difference was

statistically significant, statistics are not shown.

4.2.5 Sociocultural factors
4.2.5.1 Body image

Regarding the participants’ satisfaction with their physical look and its relationship with
BMI categories, Table (4.28) shows that there was a high statistical significant relationship
between satisfaction with physical look and categories of BMI with (X?=154.4, P=0.000).

The prevalence of overweight and obesity was higher among study participants who do not
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feel satisfied their physical look (77.6%) compared to students who feel satisfied with their

physical look (16.1%).

Table (4.28) shows that there was a high statistical significant relationship between
participants’ perception about themselves and BMI categories with (X*=354.8, P=0.000).
Table (4.28) shows that 9.5% of the study participants who perceived themselves as
normal weight were overweight or obese. As well, about 42% of the study participants
who perceived themselves as overweight were obese.

Concerning participant’s parent’s perception about their physical look and its relationship
with BMI categories, Table (4.28) revealed that 10.8% of the study participants who their
parents perceived them as normal were overweight or obese. Furthermore, 43.1% of the
study participants who their parents perceived them as overweight were obese. As shown
in the Table (4.28), there was a high statistical significant relationship between
participant’s parents perception about their physical look and BMI categories with
(X*=371.9, P=0.000).

Table (4.28) illustrated that, 17.6% of the participants who their peers perceived them as
normal were either overweight or obese. As well as 45.5% of the participants who their
peers perceived them as overweight were obese. As shown in the Table (4.28), there was
a high statistical significant relationship between participant’s peers perception of their

physical look and BMI categories with (X?=325.5, P=0.000).
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Table (4.28): Relationship between body image of the study participants and BM

categories

Underweight Normal Overweight Obese Total X? Sig.
No. | % [ No.| % [ No.| % [No.| % [ No. | %

Being satisfied with physical look

Yes 22 89 |18 | 750 | 25 | 10.1 | 15 | 6.0 | 248 | 100
No 7 46 | 27 [ 178 | 50 | 329 | 68 | 44.7 | 152 | 100 | 154.4 | 0.000
Total 29 73 | 213 | 532 | 75 | 18.8 | 83 | 20.7 | 400 | 100

Self-perception

Under weight 16 410] 23 |59.0]| O 0.0 0 0.0 | 39 100

Normal 13 6.2 | 177 | 843 | 15 7.1 5 24 | 210 | 100
Over weight 0 0 13 | 116 | 52 | 464 | 47 | 42.0 | 112 | 100 | 354.8* | 0.000
Obese 0 0.0 0 0.0 8 205 | 31 | 795 | 39 100
Total 29 73 | 213 | 583 | 75 | 18.7 | 83 | 20.7 | 400 | 100

Parents-perception

Under weight 22 344 | 42 1656 | O 0.0 0 | 00 | 64 | 100

Normal 7 38 | 159 | 854 | 16 8.6 4 | 22 | 186 | 100

weight *

Over weight 0 00 | 12 | 110 | 50 | 459 | 47 | 431 | 109 | 100 371.9% | 0.000
Obese 0 0.0 0 0.0 9 220 | 32 | 780 | 41 100

Total 29 73 | 213 | 533 | 75 | 18.7 | 83 | 20.7 | 400 | 100
Peers-perception

Underweight 22 36.1] 39 |639| 0 0.0 0 | 00 | 61 100

Normal 7 34 | 162 | 790 | 28 | 137 | 8 | 39 | 205 | 100

weight *

Over weight 0 00 | 12 | 119 | 43 | 426 | 46 | 455 | 101 | 100 325.5% | 0.000
Obese 0 0.0 0 0.0 4 121 | 29 [ 879 | 33 100

Total 29 73 | 213 | 533 | 75 | 18.7 | 83 | 20.7 | 400 | 100

* Fisher chi-square

* P value < 0.05-is statistically significant

4.2.6 Medical profile

Regarding childhood BMI and its relationship with BMI categories, as shown in Table
(4.29), the highest prevalence (78.6%) of overweight and obesity was among study
participants who were obese during childhood, followed by, 75.4% of the study
participants who were overweight during childhood period were overweight or obese in
adulthood. Moreover, 29.8% of the study participants who had normal BMI during
childhood were overweight or obese in adulthood. The lowest prevalence (26.7%) of
overweight and obesity was among study participants who were underweight during

childhood. Findings of Chi-Square test showed a high statically significant relationship
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between childhood BMI and BMI categories.

significant with (X?=70.7, P=0.000).

Table (4.29): Relationship between selected medical profile variables of the study

The relationship was highly statistically

participants and BM categories

Underweight Normal Overweight Obese Total X? Sig.
No. | % [ No.| % [ No.| % [No.| % | No. | %

Childhood BMI

Under weight 8 79 | 66 | 654 | 16 | 158 | 11 | 10.9 | 101 | 100

Normal 17 8.2 | 129 | 620 | 28 135 | 34 | 16.3 | 208 | 100

weight

Over weight 3 | 39 | 16 | 207 | 28 | 364 | 30 | 39.0 | 77 | 100 'O-7 | 0-000

Obese 1 7.1 2 14.3 3 214 8 | 572 | 14 100

Total 29 73 | 213 | 533 | 75 | 18.7 | 83 | 20.7 | 400 | 100

Parents obesity

Neither 23 8.0 | 187 | 652 | 34 118 | 43 | 15.0 | 287 | 100

Both 1 2.8 6 16.7 | 17 472 | 12 | 33.3 | 36 100

Father 1 4.2 6 | 250]| 9 375 | 8 |333| 24 | 100 | 75.4 | 0.000

Mother 4 7.5 14 | 264 | 15 283 | 20 | 37.8 | 53 100

Total 29 7.3 | 213 | 53.3 | 75 18.7 | 83 | 20.7 | 400 | 100

Obesity and overweight among brothers and sisters

Yes 8 7.3 32 | 29.1] 31 282 | 39 | 354 | 110 | 100

No 21 7.2 | 181 | 624 | 44 152 | 44 | 15.2 | 290 | 100 | 39.6 | 0.000

Total 29 7.3 | 213 | 533 | 75 18.7 | 83 | 20.7 | 400 | 100

* P value < 0.05-is statistically significant

Regarding parent’s obesity and its relationship with BMI categories, Table (4.29) revealed
that the highest prevalence (80.5%) of overweight and obesity was among study
participants who had obese parents, followed by, 70.8% of the study participants who had
obese father only were overweight or obese. Moreover, 66.1% of the study participants
who had obese mother only were overweight or obese. Finally, the lowest prevalence
(26.8%) of overweight and obesity was among study participants who had non-obese
parents. Findings of Chi-Square test showed a high statistically significant relationship
between parent’s obesity and BMI categories. The relationship was highly statistically

significant with (X?=75.4, P=0.000).
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With regard to the relationship between brothers’ and\or sisters’ obesity and BMI
categories, as clearly appeared in Table (4.29), there was a high significant relationship
between brothers and\or sisters’ obesity and obesity BMI categories. The relationship was
highly statistically significant with (X?=39.6, P=0.000). The prevalence of overweight and
obesity was higher among study participants who had overweight and\or obese brothers or
sisters (63.6%) compared to study participants who do not have overweight or obese

brothers and\ or sisters (30.4%).
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Chapter 5

Discussion
This cross-sectional study aims at assessing the prevalence of overweight and obesity
among university students in the Gaza Strip. It underlines the main determinants of
overweight such as sociodemographic factors, physical activity, smoking status, sleeping
patterns, sedentary behaviors, dietary habits, body image, overeating as a way of coping
with negative emotions, selected sociocultural habits and medical profile. The following
discussion summarizes and merges the key findings from the quantitative tools. It also
lays a groundwork for future applied researches in the domain of overweight and obesity.
Prevalence of overweight and obesity among university students in the Gaza Strip:
The findings of the study have revealed that above half (53.3%) of the study’s participants
had normal BMI, where only 7.3% of the study’s participants were considered
underweight. Unexpectedly, the findings of the study have also revealed that 18.8% of the
study’s participants were overweight while 20.8% were obsess with BMI >/=30.
Comparing the findings of this study to studies conducted in different other countries, it
can be concluded that the prevalence rates of overweight (18.8%) and obesity (20.8%) in
this study are considered high and alarming; for instance, among Iranian university
students, the prevalence of both overweight and obesity were 12.4% (Nojomi and
Najamabadi, 2006). Moreover, a study that was conducted to assess the prevalence of
overweight and obesity among the students of 22 universities from 22 countries from
different regions have shown that 22% of students were either overweight or obese (Karl et
al., 2014).
Inconsistent with the findings of this study, El Kassas and colleagues (2015) found that the
prevalence of overweight and obesity was 26.6% among Beirut Arab University students.

Additionally, many studies have revealed lower prevalence rates of overweight and
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obesity, as found in Bangladesh; the prevalence was rated at 20.8% (Sultana et al., 2011);
in Oman, it was 28.2% (Al-Kilani et al., 2012), in Malaysia, it was 20% (Gopalakrishnan
etal., 2012), and in Turkey, it was 29% (Kutlu and Memetoglu, 2013).

Interestingly, the findings of this study are inconsistent with most of the studies that were
conducted in Gaza and West Bank. For instance, Al-Sabbah (2012) found that the
prevalence rates of overweight and obesity among students from Al-Najah National
University in West Bank were 20.1% and 4.6%, respectively (Al-Sabbah, 2012). Bayyari
and colleagues (2013) found that 14% of female Palestinian college students in the West
Bank were either overweight or obese. Additionally, Lubbad and colleagues (2011) found
that, 17.1% and 2.9% of pharmacy college students in Al-Azhar University were
overweight and obese, respectively.

On the other hand, the findings of this study are consistent with several studies that were
conducted in the United Arab Emirates, Jordan, Egypt, Kuwait, and Saudi Arabia
(Musaiger, 2006; Suleiman et al., 2009; Bakr et al., 2002; Al-Isa, 1999; Al Qauhiz, 2010;
Issa, 2015).

The findings of the study have revealed that the prevalence of obesity was higher among
male students compared to female students. These findings are consistent with the findings
of other research (Karl et al., 2014; Al-Sabbah, 2012). Further research studies are
recommended to explore the gender variation in determinants of overweight and obesity
among university students.

High prevalence rate of overweight and obesity are a real public health problem among the
university students in the Gaza Strip. A preventive policy is needed to raise students’
awareness about obesity and its negative consequences on health. Health education should
focus on obesity as a main driver to NCDs-mainly Type 2 DM, hypertension and

cardiovascular diseases. At the state policy-making level, policy makers should put the
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issue of obesity on their agenda and make sure to develop preventative strategies to
promote healthy life-styles among university students to reduce the likelihood of
developing NCDs in the future. There is an urgent need to conduct qualitative research
studies to deeply understand the causes of obesity and underweight among university
students in the Gaza.

Life style: physical activity, sleep pattern, and sedentary behaviors

Regarding physical activity, the findings of the study have revealed a high statistically
significant inverse relationship between physical activity and obesity. These findings are
consistent with the results of other research studies (Al-Sabbah, 2012; Suleiman, 2009;
Ulijaszek, 2007; Krebs et al., 2007; Huang et al., 2003; Al-Isa, 1999). While, the findings
are inconsistent with Lubbad and colleagues (2011) study. It is a fact that physical activity
is a major protective factor of obesity. Universities need to invest more in promoting
physical activities as a way to prevent obesity. Universities should try to organize sport
activities and sport competition to encourage students to become more physically active.
Regarding sleeping patterns, the findings of this study have revealed a statistical significant
relationship between the average of the daily number of sleeping hours at night and
obesity. These findings are consistent with the findings of other research studies (Bawazeer
et al., 2009; Park, 2011; Cappuccio et al., 2008; Shigeta et al., 2001; Vorona et al., 2005).
Kjeldsen and colleagues (2014) have revealed that shorter durations of sleep during night
lead to bad dietary habits that involve consuming food containing high calories, which in
return contributes to weight gain. It is highly recommended to conduct further research to
deeply explore the relationship between weight gains and sleeping problems.

Concerning sedentary behaviors, there is a wide agreement that sedentary behaviors such
as watching Television, surfing the internet and social media are major contributing factors

to obesity as proven by different studies (Hu, 2003; Must and Tybor, 2005; Miller, 2010;
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Owen et al., 2010). The findings of this study have revealed a high statistically significant
relationship between obesity and the daily average time that is spent sitting, the daily
average of watching TV hours, and the daily average of hours visiting social media
websites. These findings are consistent with the findings of other research studies (French
et al., 2001; Bakr et al., 2002; Caroli et al., 2004; Suleiman et al., 2009; Musaiger, 2011).
Additionally, this study revealed a high statistically significant association between obesity
and eating while watching TV and surfing social media. It also revealed a high statistical
significant relationship between eating chips & snacks and having soda drinks while
watching TV, and obesity. These findings are consistent with the findings of other
research studies (Bakr et al., 2002; Suliman et al., 2009; Musaiger, 2011). Similarly, Al-
Sendi (2002) reported that 57% of obese adolescents consumed their main meals (lunch
and supper) while watching television. In the Arab Gulf Countries, it was found that
chocolates, sweets, potato chips, soft drinks, and fried nuts were the main foods items
consumed while watching television by students (Musaiger, 2007).

Eating while watching TV and surfing social media websites may lead to overeating
because the person cannot control the amount of consumed food (Yahia et al., 2008).
Students tend to eat high calorie intake food while studying and watching TV.
Furthermore, exposure to food advertisements, especially junk food commercials, soft
drinks, snacks, chips, sweets, and chocolates, affect students’ food choices and encourage
their intake of high-energy foods (Madanat, 2007).

Regarding the studying position, this study revealed a high statistically significant
relationship between daily studying hours, eating during studying, eating chips and snacks,
having soda drinks, and having hot drinks while studying were significantly associated
with obesity. Studies covering the same topic were difficult to find. Nowadays, fast and

junk food are becoming part of our daily food intake. Thus, it is highly recommended to
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conduct both qualitative and quantitative research to explore the impact of eating such food
on body weight while studying.

From a researcher’s perspective, as students moved from high school to the university life,
they have to adapt to the new social, academic, and psychological environment, which
witnesses dramatic lifestyle changes, including an increase in sedentary behaviors and a
decrease in physical activity.

Eating habits and food consumption

It is well-known that healthy eating habits play a protective role against obesity and other
diseases as well. The findings of this study have shown that breakfast is the main meal that
students often skip. The findings have revealed a high statistical relationship between
obesity and skipping breakfast. These findings are consistent with many previous research
studies (Keski-Rahkonen et al., 2003; Kerkadi, 2003; Berkey et al., 2003; Smith, 2003;
Kumar et al., 2004; Bin Zaal et al., 2009; Szajewska and Ruszczyn, 2010). Whereas, these
findings are inconsistent with (Lubbad et al., 2011).

Additionally, the findings have shown a higher weight status among students having
breakfast at university; the relation is a high statistical relationship. These findings are
consistent with Bin Zaal and colleagues (2009) who found a high statistical relationship

between having breakfast at school and adolescent obesity in Dubai.

From a researcher’s perspective, students who missed their breakfast tend to consume
greater amounts of food at lunch and snacking high-energy foods thereby gaining excess
weight. The majority of university students prefer eating breakfast at university due to
running for lectures. The university cafeteria, where students share their breakfast, contains
many different types of food which are characterized with high calorie food such as Falafel

sandwiches, fried potatoes, pizza, and highly sweetened beverages.
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Regarding fast food consumption, the findings of this study revealed a statistical
significant relationship between junk food such as burger sandwiches and pizza, and
obesity. These findings are consistent with the findings of other studies (Bin Zaal et al.,

2009; Lubbad et al., 2011; EI-Qudah et al., 2012).

Regarding frequent snacking, the findings of this study have shown a high statistical
significant relationship between morning snacking, late-night snaking and obesity. These
findings are congruent with the results of other research study results (Bin Zaal et al.,

2009; Forslund et al., 2005; Jahns and Popkin, 2001).

From a researcher’s perspective, snacking could be a main feature of adolescent food
consumption. Thus, it may contribute to weight gain mainly due to the increase in the
consumption of high calorie foods during the time between meals and by increasing the
intake frequency of these snacks. Snacks contribute to about 20-75% of total energy
intake in Western countries (Swinburn et al., 2004).

Regarding food groups consumption, the findings of this study have revealed that the
study’s participants consume daily servings of vegetables, fruits, dairy, carbohydrates and
proteins less than the recommended servings of other food groups while they consume
daily servings of fats and sweets more than the recommended servings of other food
groups. These findings are consistent with the findings of Lubbad and colleagues (2011)
who showed that university students consumed less amounts of fruits, vegetables and dairy
than the recommended daily number of servings, while they consumed fried foods and
sweets more than the recommended daily number of servings. Additionally, King and
colleagues (2007) revealed that one of three university students eat at least three servings
of vegetables per day and about 42.2% of them eat at least two servings of fruits per day.

Similarly, Huang and colleagues (2002) found a low intake of fruit and vegetables in most
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USA college students. The findings of this study are inconsistent with Yahia and

colleagues (2008) study.

Additionally, the findings of this study have revealed an inverse statistical significant
relationship between the daily number of servings consumed from dairy, and obesity.
These findings are consistent with the other research study results (Lubbad et al., 2011;
Skinner et al., 2003; Weinberg et al., 2004 and Zemel et al., 2004). Furthermore, the
findings have shown a positive statistical significant relationship between the daily number
of servings that consist of carbohydrates, sweets, fats, and fried foods, and obesity. These
findings are consistent with the findings of other research studies (EI-Qudah et al., 2012;
Lubbad et al., 2011). Similarly, Okeyo (2009) found that there was a statistical significant
difference between all categories of BMI in terms of their daily fried chips consumption;
chips are low nutrient but high in fats which provide 38 KJ per one gram consumed.
Potato chips also contain large amounts of sodium in the form of salt. High sodium intake

is directly linked to an increase in blood pressure (Okeyo, 2009).

From a researcher’s perspective, further research studies need to be conducted to deeply
exam the impact of bad eating habits among university students in the Gaza Strip on their
body weight.

Relationship between obesity and overweight and body image

Failure of overweight or obese students to perceive themselves as such, alarms a new
problem that should be considered. The findings of this study have revealed that 38% of
the study’s participants were not satisfied with their physical looks. Additionally, about
78% of participants who were not satisfied with their physical looks were actually obese.
Results have shown a high statistical significant relationship between satisfaction with the

person’s physical look and obesity.
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These findings are consistent with Malete and colleagues (2013) who found a positive
association between BMI and body image dissatisfaction among youth. On the other hand,
these findings are found to be inconsistent with Al Sabbah and colleagues, (2008) who
reported that about 32.1% of students were dissatisfied with their weights. Of those

adolescents, two-thirds were not actually characterized as overweight.

Regarding participants’ body-image perception, the findings of this study have revealed
that self-perception, parents-perception and peers-perception of the students’ body’s
images were significantly associated with obesity. These findings are consistent with Al-
Sendi and colleagues (2004) study.

Students tend to underestimate their weight status, which is especially noteworthy among
the overweight and obese. Body dissatisfaction forms a serious problem to them. Those
students become fixated on trying to change their body shapes, which can lead to
unhealthy diet practices and exercises. These practices don’t usually achieve the desired
outcome (physical or emotional satisfaction) and can result in intense feelings of
disappointment, shame and guilt, as well as an increase in the risk of developing an eating
disorder as well as an increased risk of developing overweight and obesity (WHO, 2000).
This study is the first study to discuss the relationship between body-image attitude and
obesity among university students in Palestine. Further research studies are recommended
to explore the relationship between body-image attitude and obesity among university
students in Palestine.

Psychological factors: increased food eating due to negative emotions and stress

The findings of this study have revealed a high statistical significant relationship between
eating due to feeling negative and stress, and obesity. A total of 38.3% of the study’s
participants increase their food intake as a defense mechanism; to reach happiness and

peace of mind, while 37.8% of them indicated that they eat to cope with stress.
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Additionally, 36% of students overeat while feeling sad, 37% while feeling frustrated,
36.3% while feeling angry and 40.5% while feeling lonely and 37.3% of the students eat to
avoid dealing with life problems. Unfortunately, 41.3% of the university students
indicated that they overeat when they socialize more. In addition, 37.3% of the students

indicated that they feel upset and depressed after overeating.

The findings of this study are consistent with Ganasegeran and colleagues (2012) study
and Bakr and colleagues (2002) study, which found that obese medical students eat more
when they feel stressed compared to non-obese students. The findings of this study are

inconsistent with Bin Zaal and colleageus (2009) study.

From a researcher’s perspective, university students’ lives are rich with many stressful
events, including exams. Students tend to overeat as a way of coping with their negative
feelings and stress. They may eat a large box of candy or a carton of ice cream in an
attempt to reach happiness and peace of mind. Unfortunately, many students link between
happiness and certain types of food such as chocolate, chips, pasta and pizza. Perhaps they
eat a carton of chips as an attempt to escape problems and loads of studying. As they try to
self-medicate and self-regulate mood by coping with their negative emotions by
overeating, these feelings will become worse and will not be eliminated, which in turn
leads to overeating and obesity (Garaulet et al., 2012). Generally, most people eat without
control during social occasions like weddings, parties, feasts, and holidays in which friends

gather and consume plenty of high calorie foods.

This study is the first study to assess the relationship between psychological factors and
obesity among university students in Palestine. There is a gab in the literature about the
relationship between psychological factors and obesity among university students. Further
research is recommended to explore the relationship between psychological factors and

obesity among university students. Universities should invest in promoting healthy
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techniques that students could use in dealing with stress and negative feelings, raising self-
esteem and self-confidence among university students. The healthy techniques may

involve mediation, exercise, and stress coping mechanisms.

Medical profile

Regarding parents’ obesity, the findings of this study have revealed a statistically
significant relationship between parents’ obesity, and obesity among university students.
The findings are consistent with the findings of other research studies (London Susan
Mayor, 2005; Suleiman et al., 2009).

Additionally, the findings have revealed a statistically significant relationship between
childhood obesity and obesity among university students. The findings are consistent with
Biro and Wien (2010) who have revealed that overweight children are more prone to
becoming overweight adults. Moreover, Deshmukh-Taskar and colleagues (2006) have
reported that half of overweight adults were overweight as children. This study is the first
to explore the relationship between childhood obesity and adult obesity in Palestine. The

researcher suggests further research studies to explain this relationship.
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Chapter 6

Conclusion and recommendations

6.1 Conclusion

Overweight and obesity are considered serious issues among all age categories and
socioeconomic groups of the developed and developing countries. Many studies have
shown that the prevalence of overweight and obesity among university students in EMR
has reached an alarming level. This cross-sectional study aimed at assessing the
prevalence and the determinants of overweight and obesity among university students in
the Gaza Strip in order to help improve the health status of university students by
proposing possible interventions. The students of the study sample were selected from Al-
Azhar University, Al-Agsa University, and Islamic University randomly according to a
simple random technique. The findings of the study have shown that obesity is a problem
among the university students in the GS. By comparing with global studies, the prevalence
rates of overweight (18.8%) and obesity (20.8%) in this study were high and alarming.
The study revealed that the prevalence of overweight was higher among female
participants (22.5%) compared to male participants (15%). On contrary, the prevalence of
obesity is higher among male participants (21%) compared to female participants (20.5%).
Additionally, the prevalence of underweight was higher among female participants

(12.0%) compared to male participants (2.5%).

With regard to the socio-economic factors, obesity is significantly associated with gender,
family income and the study year. On the other hand, overweight and obesity were not
significantly associated with age, marital status, number of family members in a household

and parents’ years of schooling/academic level.
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Regarding life style factors, the study has revealed a statistical significant relationship
between overweight and obesity, and physical inactivity. Additionally, a statistically
significant relationship has been identified between overweight and obesity, and water-
pipe smoking. While, cigarette-smoking was not significantly associated with overweight
and obesity. Moreover, the findings of the study showed that the average number of
sleeping hours at night was negatively associated with overweight and obesity. While, the
average number of sleeping hours during daytime was positively associated with
overweight and obesity. There was also a statistically significant relationship between
obesity and daily average time spent sitting or reclining, daily average time of studying
hours, study position, eating while studying, and eating chips, popcorn, soda drinks and hot
drinks while studying. Additionally, the study revealed that overweight and obesity are
significantly associated with daily average time of watching TV hours, eating while
watching TV, and eating chips, soda drinks and hot drinks while watching TV. Moreover,
there was a significant relationship between overweight and obesity, and daily average
hours of surfing social media applications, eating while visiting social media and eating

chips and snacks while on social media.

Regarding the dietary habits, the study revealed a statistically significant relationship
between skipping breakfast, and overweight and obesity. Additionally, the place of having
breakfast was significantly associated with overweight and obesity, as the prevalence of
overweight and obesity was greatly higher among students who had breakfast at the

universities cafeterias than the students who had breakfast at home.

The study findings also revealed a statistically significant relationship between daily
number of meals and overweight and obesity. Additionally, taking snacks between
breakfast and lunch and late-night snacking is significantly associated with overweight and

obesity. Moreover, the findings showed a statistically significant relationship between
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overweight and obesity and having fast food and the average number of meals per week

that are not home-made.

Regarding the psychological factors, the study findings showed a high statistical significant
relationship between eating due to negative emotions and stress, and overweight and

obesity.

With regard to the socio-cultural factors, the study revealed that self-perception, parents-
perception and peers-perception of the student’s body image were significantly associated
with overweight and obesity. Additionally, the prevalence of overweight and obesity was
higher among students who do not feel satisfied with their physical looks. Moreover, the
prevalence of overweight and obesity was the highest among students who preferred eating

fast food at university and among students who preferred eating with their peers.

Regarding the medical factors, the study findings revealed a statistical significant
relationship between childhood obesity and overweight, and obesity among university
students. Additionally, parents, sisters and brothers’ obesity were significantly associated

with overweight and obesity among university students.

6.2 General recommendations

1. There is a dire need to conduct health education campaigns that aim to increase
students’ awareness about obesity and its impact on morbidity and mortality.

2. Universities should play an integral part of the fight against obesity epidemic
through conducting university-based prevention programs that encourage students
to eat better, be more active, and achieve healthier weights.

3. There is a need to educate university students about the importance of monitoring

their weight and to train students on weight measurements techniques.
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4. At the national level, conducting mass media campaigns that focus on the
importance of healthy eating habits are highly needed, in addition to promote
physical activity by establishing public sport halls.

5. Universities can include healthier food offerings in the cafeteria and eliminate
marketing of unhealthy foods.

6. To improve activity, universities can develop safe walking areas within campuses
to promote active recess time.

7. Universities need to promote wellness and fitness programs for faculty and students
through building gymnastic areas within university campuses.

8. Universities need to provide students with training courses that promote positive
behaviors, including stress management.

6.3 Recommendations for further research

1- Conduct more research including both qualitative and quantitative methods to deeply
explore the associated factors with overweight and obesity among larger samples
representing all Palestinian university students.

2- Conduct more community-based studies on overweight and obesity among preschoolers,
schoolchildren, and adolescents using standardized age ranges and a standardized cut-off
for measuring overweight and obesity.

3- Conduct more studies to deeply explore the gender variation in determinants of
overweight and obesity among university students.

4- Conduct more studies to explore the temporal association between overweight and sleep
problems, and future studies to determine whether altering sleep or obesity has an impact
on the other or not.

5- Conduct studies to investigate the relationship between body image attitude, and

overweight and obesity among all age groups.
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6- Conduct studies to explore the associated psychological factors with overweight and
obesity, and clarify the psychological consequences of obesity among students.

7- Conduct studies to assess the economic costs of obesity.
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Annex (1): Palestine map
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Annex (2): Gaza Strip map
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Annex (3): Number of students representing the study population from the three

universities
University Name Number Percent from thg theoretical
population
Islamic University 17969 37
Al-Agsa University 16938 35
Al-Azhar University 13163 28
Total 48070 100

Annex (4): Students stratified by gender among the four universities

) _ Male Female
University Name
N % N %
6660
Islamic University 37.3 11309 37
Al-Azhar University 6215 34.8 6948 22.9
Total 17809 100 30261 100
Annex (5): Distribution of sample size among the three universities
University Name Male Female
Islamic University 75 75
Al-Agsa University 55 79
Al-Azhar University 70 46
Total 200 200
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Annex (6): Questionnaire (Arabic and English version)
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Determinants of Overweight and Obesity among University Students in the Gaza
Strip: Cross sectional Study

1. Questionnaire number:

2. Date:

1. Background and demographic information

3 Age (years)

4 Sex Male

Female

North Gaza
Gaza

Mid zone
Khan Yonis
Rafah

5 Residency

6 Marital status Single
Married
Divorced

widowed

7 University name . Alazhar University
Islamic University

. Al —Agsa University

Medicine
Dentistry
Pharmacy
Nursing
Health science
Engineering
Science
Agriculture and
Environment
Arts and Humanities
. Education
. Law
. Economics and
Administrative Sciences
. Other

8 College

ONoGORWNRIONEBONERIORWDND RN E

©w

ol
N - O

[EEN
w

9 Studying year First year
Second year
Third year
Fourth year
Fifth year

Sixth year

ook wdE

2. Socioeconomic information

10 Family member number
........ members
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11 Father’s years of schooling

12 Mother’s years of schooling

13 The average monthly household income

14 Do you work besides studying?

1. Yes
2. No, if No, skip to
Q23)

15 What is your occupation?

3. Life style information

Physical Activity

Question

Response

Code

Work

16 Does your work involve vigorous-
intensity activity that causes large
increases in breathing or heart rate like
for at least 10 minutes continuously?
Ex:[carrying heavy loads, digging or
construction work

1. Yes
2. No (If No skip to Q19)

P1

17 In a typical week, on how many days do
you do vigorous intensity activities as
part of your work?

P2

18 How much time do you spend doing
vigorous-intensity activities at work on a
typical day?

P3

19 Does your work involve moderate-
intensity activity that causes small
increases in breathing or heart rate such
as brisk walking [or carrying light loads]
for at least 10 minutes continuously?

1. Yes
2. No (If No skip to Q22)

P4

20 In a typical week, on how many days do
you do moderate intensity activities as
part of your work?

PS5

21 How much time do you spend doing
moderate-intensity activities at work on a
typical day?

P6
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Travel to and from places

22 Do you walk or use a bicycle for at least
10 minutes continuously to get to and
from places?

1. Yes
2. No (If No skip to Q25)

P7

23 In a typical week, on how many days do
you walk or bicycle for at least 10
minutes continuously to get to and from
places?

P8

24 How much time do you spend walking or
bicycling for travel on a typical day?

P9

Recreational activities

25 Do you do any vigorous-intensity sports,
fitness or recreational (leisure) activities
that cause large increases in breathing or
heart rate like [running or football,] for at
least 10 minutes continuously?

1. Yes
2. No (If No skip to Q28)

P10

26 In a typical week, on how many days do
you do vigorous intensity sports, fitness
or recreational (leisure) activities?

P11

27 How much time do you spend doing
vigorous-intensity sports, fitness or
recreational activities on a typical day?

P12

28 Do you do any moderate-intensity sports,
fitness or recreational (leisure) activities
that cause a small increase in breathing or
heart rate such as brisk walking,(cycling,
swimming, and volleyball ) for at least
10minutes continuously?

1. Yes
2. No (If No, skip to Q31)

P13

29 In a typical week, on how many days do
you do moderate-intensity sports, fitness
or recreational (leisure) activities?

P14

30 How much time do you spend doing
moderate-intensity sports, fitness or
recreational (leisure) activities on a

typical day?

P15

Smoking

31 At the present time, are you a smoker?

1. Yes (....Cigarettes\day)
(If Yes pass to Q 32)

2. No (If No passto Q33)
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32 How old were you when you started
smoking daily?
........ year
33 Have you ever smoked? 1. Yes (......months)
(.....Cigarettes\day)
2. No
34 | Do you smoke Water pipe? 1. Yes
2. No (If No, skip to Q36)
35 How many times do you smoke Water

Pipe daily on average?

Sleeping Pattern

36 How many hours do you sleep at night on
a\/erage? ............... hours
37 How many hours do you sleep at daytime
on average? ............... hours
Sedentary behaviors
38 How much time do you usually spend
I . - (T hours
sitting or reclining on a typical day?
39 Do you study while? 1. Moving from place to
place
2. Sitting on the desk
3. Sitting in the bed
40 How many hours do you study dailyon hours
average?
41 Do you usually eat while studying? 1. Always
2. Sometimes
3. Never (if never, skip
to Q43)
42 What do you eat while studying? 1. Fruits and vegetables
2. Pop corn
3.Chips and snacks
4. Nuts
5.Cookies
6. Hot drinks
7. Soda drinks
43 How many hours do you watch TV daily ( hours
on average?
44 Do you eat while watching TV? 1. Always
2. Sometimes
3. Never (if never, skip to
Q46)
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45 | What do you eat while watching TV? 1. Fruits and vegetables
2. Pop corn
3.Chips and snacks
4. Nuts
5. Hot drinks
6. Soda drinks
46 | Do you use social media (Facebook, 1. Yes
twitter, what’s up viber etc.)? 2. No (If No, skip to Q50)
47 How many hours do you use social media
(Facebook, twitter, what’s up viber etc.) | ............... hours
daily on average?
48 Do you eat while using social media 1. Always
(facebook, twitter,what’s up viber etc.)? 2. Sometimes
3. Never (if never, skip to
Q 50)
49 What do you eat while using social media 1. Fruits and vegetables
(facebook, twitter,what’s up, viber etc.)? 2. Pop corn
3.Chips and snacks
4. Nuts
5. Hot drinks
6. Soda drinks
50 Do you play video games on smart phone 1. Yes
or computer daily on average? 2. No (If No, skip to Q54 )
51 How many hours do play video games on
smart phone or computer dailyon | hours
average?
52 Do you eat while playing video games on 1. Always
smart phone or computer? 2. Sometime
3. Never (if never, skip to Q54)
53 What do you eat while playing video 1. Fruits and vegetables

games on smart phone or computer?

2. Pop corn
3.Chips and snacks
4. Nuts

5. Hot drinks

6. Soda drinks

. Dietary habits information

54 How often do you have breakfast? 1. Never ( If never skip Q
56)
2. Sometimes
3. Always
55 Where do you have your breakfast?
1. At home

2. At university
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56 How many meals do you have daily? 1. One meal
2. Two meals
3. Three meals
4. More than three
57 Do you have meals regularly? 1. Never
2. Sometimes
3. Always
58 Do you take enough time while eating? 1. Never
2. Sometimes
3. Always
59 Do you take snhack between breakfast and 1. Never
lunch? 2. Sometimes
3. Always
60 | Do you regularly skip any meal? 1. Yes
2. No (If No skip to Q63)
61 What is the main meal that you skip? 1. Breakfast
2. Lunch
3. Dinner
62 What is the reason for not having this 1. Do not have a time
meal? 2. Diet
3. Loss of appetite
4. Not a habit
5. Other
63 | Do you eat mid-night snack? 1. Never
2. Sometimes
3. Always
64 Do you take Junk food like burger, pizza 1. Never
and shawrma? 2. Sometimes
3. Always
65 On average, how many meals per week
do you eat that were not prepared at a 1
home? By meal, | mean breakfast, lunch | === mea
and dinner?

5. Sociocultural and Environmental information

Body Image
66 | Are you satisfied with your physical 1. Yes
look? 2. No
67 Do you perceived yourself as? 1. Under weight

2. Normal weight
3. Over weight
4. Obese
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68 | Your parents consider you? . Under weight
. Normal weight
. Over weight
. Obese
. 1 do not know
69 | Your peers consider you?

. Normal weight
. Over weight
. Obese

1
2
3
4
5
1. Under weight
2
3
4
5. I do not know

Eating Due to Emotions and Stress

=8 8 = ° >
; g 5 S 5 o | 28
Questions S g g = 2 S 5
no @) Z [

70 Do you eat to find happiness and

peace of mind?
71 | overeat when | am stressed.
72 | eat when | am sad.
73 | eat when | am anxious.
74 | eat when | am frustrated.
75 | eat when | am angry
76 Do you eat while feeling lonely?
77 | eat to avoid dealing with

problems.
78 | overeat when | socialize
79 It is hard for me to stop eating when

I am full.
80 | feel upset and depressed after

eating
Sociocultural habits
81 With whom do you eat much? 1. Alone

2. With family
3. With peers
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82

Where do you prefer eating your
fast food?

Do not eat

Home

University

Restaurant

. Home, university and restaurant

6. Medical profile

83

During childhood period, you were

1. Under weight
2. Normal weight
3. Over weight

4. Obese

84

Parents obesity

1. Neither
2. Both

3. Father

4. Mother

85

Do you have any brothers or sisters
overweight or obese?

1. Yes
2. No

86

Do you have any chronic disease?

1. Yes
2. No (If No, skip to Q 89)

87

What is the disease do you have?

1. Diabetes Mellitus
2.Cardovascular

3. Hyperlipidemia
4. Renal

5. Respiratory

6. Genetic
7. Cancer

88

Do you take any medicine?

1. No
2. Yes, if yes list the names of
medications ...............
How often ................
Duration

89

Do you use any illegal drugs?

1. No
2. Yes, if yes list the names of
drugs ................

. Anthropometric measurements

90

Weight (Kg)

91

Height (cm)
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Annex (7): Food Frequency Questionnaire (Arabic and English version)
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Food Frequency Questionnaire

Over the past 12 month, please tell me how often did you eat the following items and how

much did you eat at each time.

Item Description

No. of servings

e Never | Daily | Weekly | Monthly at each time
ltem .
Serving
1 Raw leafy
vegetables 1 cup
2 Cooked
vegetables 112 cup
3 Fried
vegetables
4| Vegetables |1\, ¢
juice
5 fruits . ;
medium
6 Dried fruit 1M cup
7 Frozen
fruits 112 cup
8 Fruit juice | 1\2 cup
9 Fat free
\Low fat 1cup
milk
10 \Whole milk | 1 cup
11 Frozen 1/2 cup
yogurt
12 Fat free
\Low fat 1cup
yogurt
13 1slice
Cheese- of hard
hard
cheese
14 2 cups
cheese cottage
cheese
15 Fat free
\Low fat L and
1\2 cup
cheese
16 Bread 1 slice
17
pasta 1\2 cup
18 Cooked rice | 1\2 cup
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19

cereals 1\2 cup
20 legumes 1\2 cup
21 Dry beans 1\2 cup
22 Margarine 1 tsp.
23 Mayonnaise | 1 tbsp.
24 V_egetables 1 tsp.
oil
25| Olive oil
26 | Salad lor2
dressing thsp.
27 30z
Cooked (compu
er
meat
mouse
size)
28
Eggs
29 e
Grill fish 30z
30
Fried fish
31 One
Pizza and sll_ce
astr (size of
pastry your
hand)
32 Falafel
33 3l4to01
Chips and ounce (1
snakes 1/2
cups)
34 Coffee 3/4 cup
35 Tea 3/4 cup
36 Green tea
37| Juices 1/2 cup
38 Soft drinks 1 cup
39 Ice cream 1/2 cup
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40 10 gm
chocolate (2
squares)
41 two
cake 13x9inc
h cake
42 Nuts 1\3 cup
43 | Jelly or jam 1 thsp.
44 Sugar 1 thsp.
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Annex (8): List of experts

No. Name Position
1. | Dr. Yehia Abed Al- Quds university
2. | Dr. Bassam Abu Hamad Al- Quds university
3. | Dr. Adnan El Whaidi Ard El Insan

4. | Dr. Mazen Al Saqga Al- Azhar university
5. | Dr. Jehad Ahmad Al- Azhar university
6. | Dr. Ihab Naser Al- Azhar university
7. | Dr. Ahmed Elili Al- Azhar university
8. | Dr. Mohamed EI Lulu Nutrition expert

9. | Dr. Amal Abu Jamea Dar Al Shefaa hospital
10. | Gehad Okasha MoH

176




Annex of (9): Helsinki approval
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Palestinian Health Research Council
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Developing the Palestinian health system through institutionalizing the use of information in decision making

Helsinki Committee
For Ethical Approval

Date: 0310812015 Number: PHRC/HC/54 /15

Name: des gl alus (358 au)
We would like to inform you that the wli - e cadils a8 sl ol Wle &
committee had discussed the proposal of it ity it el Sl s Pt
your study about: =:des

Determinants of Cverweight and Obesity among University Students in the Gaza
governorates: Cross-sectional study

The committee has decided to approve alle Sl Gl e Adilgall <8 a8
the above mentioned research. ’ ) . X
Approval number PHRC/HC/54 /15 in its adle olysSaall geylilly 8l
meeting on 03/08/2015
Signature
Member mber

" 5 EB )

Genral Conditions:- FSpecific Conditions:-
£1, Valid for 2 years from the date of approval.
£V, It is necessary to notify the committee of any change
in the approved study protocol.
£A, The committee appreciates receiving a
copy of your final research when
completed.
The subject was approved following the World Medical Association Declaration of Helsinki-Ethical principles for medical research
involving human subjects, adopted by the 18th World Medical Association General Assembly, Helsinki, Finland, June 1964 and
amended by the 59th WMA General Assembly, Seoul, Korea, October 2008.

E-Mail:pal.phrc@gmail.com
Gaza - Palestine Crhald o35

ol e it 1
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