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Abstract 

Background 

Overweight and obesity are major public health problems and the 

most common nutritional disorders. The prevalence of overweight and 

obesity is rising at an alarming rate in both developing and developed 

countries. The main objective of this study is to assess the prevalence of 

overweight and obesity and their associations with dietary habits among 

students from An-Najah National University in Palestine. 

Methodology 

A cross-sectional study was conducted on 304 Students (50% males 

and 50%females), who have been chosen by convenient sampling method 

from An-Najah National University campus of two faculties; Faculty of 

Arts (152 students) and Faculty of Science (152 students). Data collection 

was carried out during the period between March and April 2011. Students 

were asked to fill in a standard questionnaire.  

Food habits of the participants were assessed by using the food 

frequency questionnaire for selected food items. Body Mass Index (BMI) 

was used for the assessment of overweight and obesity. Also waist 
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circumference (WC) was measured to assess abdominal obesity. In 

addition, hemoglobin level in blood (Hb%) was tested. Statistical analysis 

was conducted using the Statistical Package for Social Sciences software 

(version 15.0). Informed consent was taken from all participants. 

Results 

The majority of the sampled students (70.4%) were of normal weight 

(78.9% of females and 61.8% of males). The prevalence rates of 

overweight and obesity among students from An-Najah national University 

were 20.1% and 4.6%, respectively. Furthermore, overweight and obesity 

were more common among male students compared to females (27.0%and 

5.9% vs. 13.2% and 3.3%, respectively). The prevalence of abdominal 

obesity among students was 17.8% and was more common among female 

students (23.0%) compared to males (12.5%). The prevalence of anaemia 

among university students was 13.8%. Anaemia was more common among 

females (18.4%) than males (9.2%), (P< 0.05).  In addition, about 5.3% of 

male students were underweight compared to 4.6% of females. The 

majority (68.4%) of students reported that they take meals irregularly. 

There were significant differences between males and females in meal 

patterns, (P< 0.05). Also there were significant differences between males 

and females in physical activity (69.1% of males and 55.9% of females 

practiced sports), and smoking (51.3% of males and 91.4% of females 

never smoked, while 48.7% of males and 8.6% of females were current 

smokers), (P< 0.05).  
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A total of 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.  

Conclusions  

According to results obtained, the author concluded that overweight 

and obesity are a problem among Arts and Science students of An-Najah 

National University, despite the low prevalence of overweight and obesity 

in the studied sample as compared to prevalence in neighboring countries. 

Overweight and obesity were more common among male students 

compared to females. The prevalence of abdominal obesity was more 

common among female students compared to males. Prevalence of anaemia 

was more common among females than male students. Results indicated 

that university students would benefit from nutritional and health 

promotion programs to reduce the tendency of overweight and obesity, 

particularly males, and to improve students' eating habits through 

educational programs which encourage increased consumption of fruits and 

vegetables for a good health. 

Keywords  

Obesity, Overweight, Dietary habits, Anemia, An-Najah National 

University students, Nablus, Palestine. 
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Chapter 1 

Introduction 

1.1 Introduction 

Obesity is a medical condition in which excess body fat has 

accumulated to the extent that it may have an adverse effect on health, 

leading to reduced life expectancy and/or increased health problems [1]. 

Obesity is a leading but preventable cause of death worldwide, with 

increasing prevalence in adults and children, and it is one of the most 

serious public health problems of the 21st century [2]. Some contributing 

factors are said to include a global shift in diet towards increased calories, 

fat, salt, and sugar intake, a trend towards decreased physical activity due 

to the sedentary nature of modern work, transportation, and increasing 

urbanization [3]. 

Dietary habits are the major aspects of people's lifestyles that 

influence health, morbidity, and mortality for a range of conditions [4]. 

Overweight and obesity are major public health problems and the most 

common nutritional disorders [5], therefore, both overall and abdominal 

obesity are associated with non-communicable chronic diseases such as 

type 2 diabetes, cardiovascular and cerebrovascular diseases, digestive 

disorders, and cancer [6]. As obesity is one of the major health challenges 

worldwide, it is rapidly reaching epidemic proportions [7, 8]. Disorders 

related to obesity are a growing epidemic in both developing and developed 

countries [9- 11].  
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The World Health Organization (WHO) classifies adults as  

overweight when Body Mass Index (BMI) is 25 -29.9 kg/m2, obese when 

BMI is  >30 kg/m2, and have abdominal obesity  when waist circumference 

(WC) > 94 cm for men and >80 cm for women, and Waist –to-Hip Ratio 

(WHR) of > 0.90 in men and > 0.85 in women [12]. Overweight is 

generally defined as having more body fat than is optimally healthy [13, 

14]. The estimates in 2005 showed that more than 1 billion people 

worldwide were overweight and more than 300 million were obese. 

Prevalence is expected to increase further in almost all countries, with 1.5 

billion people expected to be overweight in 2015 [15]. 

Several studies indicated that causes of obesity are multifactorial 

[16-18]. These factors may include biological and non-biological factors 

such as heredity, age, sex, occupation, socio-economic level, physical 

inactivity, eating habits and physiological factors [9, 10, 16-18].  

Complications are either directly caused by obesity or indirectly through 

mechanisms sharing a common cause such as poor diet or a sedentary 

lifestyle. The strength of the association between obesity and specific 

conditions varies. One of the strongest is the link with Type 2 diabetes.  

Obesity is responsible for a large proportion of the total burden of chronic 

diseases, 65% of the obesity and overweight in the European region is 

associated with growing rates of chronic diseases such as heart disease, 

diabetes and cancers [8- 19]. The condition is thus affecting longevity, and 

in particular trends in childhood obesity are widely expected to lead to 

shorter life expectancy for today’s children [8- 19]. In the United States, 
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obesity is estimated to cause an excess 111,909 to 365,000 deaths per year 

[20] while 1 million (7.7%) of deaths in the European Union are attributed 

to excess weight [21-22]. On average, obesity reduces life expectancy by 

six to seven years [21, 23]. A BMI of 30–35 reduces life expectancy by two 

to four years, while severe obesity (BMI > 40) reduces life expectancy by 

10 years [23-24]. 

1-2 Significance of this study 

In Palestine, an increased prevalence of excessive weight is noted 

among all age groups in both genders. It is important to note that there has 

been a nutritional transition in food choices during the past years from the 

typical Mediterranean diet into the western fast food pattern. Therefore, 

obesity is responsible for a large proportion of the total burden of diseases, 

such as heart disease, diabetes and cancers [8- 19].  

Several international and regional studies indicated that factors 

causing obesity are multi-factorial [16-18]. Data from the occupied 

Palestinian territory, (based on one study that was done in a rural 

community in Ramallah, are for adults aged 30-65 years and are not 

necessarily an indication of the national data) indicated that the prevalence 

of obesity and overweight in men was 58.7% and in women was 71.3% 

[25].  Recently, few studies have been conducted to assess the associations 

with overweight among Palestinian schoolchildren [26, 27], whereas there 

were no studies conducted to assess the prevalence of overweight and 
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obesity and their associations with dietary habits among university 

students.  

To the best of my knowledge, this is the first study to be conducted 

in Palestine regarding prevalence of obesity, overweight and their 

associations with dietary habits among university students. 

1.3 Study objectives 

1.3.1 Main Objective 

To assess the prevalence of overweight and obesity and their 

associations with dietary habits among students from An-Najah National 

University, Palestine  

1.3.2 Specific objectives: 

1- To assess the prevalence of overweight and obesity among An-Najah 

University students. 

2- To describe the university students' lifestyle including: food habits, meal 

pattern, smoking, and physical inactivity. 

3- To examine the associations between overweight and obesity by meal 

pattern among An-Najah University students. 

4- To assess the prevalence of anaemia among university students and 

identify the differences between students living in dorms and students 

living with their families.   
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5- To examine the association between anemia and each of overweight, 

obesity among university students. 

6- To assess the association between anemia and dietary habits among 

University students. 

1.4 The questions of this study 

The study aimed at answering the following questions: 

1. What are the present proportions of overweight and obesity among Arts 

and Science students at An-Najah National University, Nablus, 

Palestine? 

2. Are there significant relationships at the level  = 0.05 between 

overweight and obesity and lifestyle factors including: food habits, meal 

pattern, physical activity and smoking?  

3. What are the present proportions of anemia among the studied sample of 

university students at An-Najah National University –Nablus- Palestine? 

4. Are there significant relationships at the level  = 0.05 between 

overweight and obesity and anemia among the studied sample of 

university students? 

5. Are there significant relationships at the level  = 0.05 between dietary 

habits and anemia among the studied sample of university students? 
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Chapter 2 

Literature Review 

In the United States, obesity was not considered as an issue of 

interest in the mid-1980s, but since then, it has become more common in 

2003-2004, approximately 32.2 percent of the US adult populations were 

obese [28]. Almost one third of the adult Canadians are at increased risk of 

disability, disease, and premature death due to obesity [29]. Obesity is 

relatively common in Europe, especially in southern and eastern countries, 

and studies from repeated surveys suggested that the prevalence of obesity 

has been increasing in recent years [30, 31].  

In the Arab countries, some studies are available (Jordan, Kuwait, 

Saudi Arabia and Lebanon) regarding the determinants of obesity 

particularly among university students. These studies plus others from 

developed countries, draw an alarming picture of prevalent obesity, which 

in turn could be an indicator for an increase in the occurrence of other 

chronic diseases in the region [32 ].The  factors associated with obesity 

were age, sex,  marital status, smoking, physical activity, parental obesity, 

dietary habits and socio-cultural factors [33-35]. 

In a study conducted in Jordan in 2009, the prevalence rates of 

overweight and obesity among Jordan University students (aged 17-28 

years) were 28.5% and 10.2%, respectively [36]. Another study in Jordan 

[37], conducted on 233 females aged 20-25 years from the Jordan Northern 

Badia, showed that prevalences of overweight and obesity were 27.0%and 

6.9%, respectively. Factors that were found to be significantly (P<0.05) 
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associated with BMI among the Badia young females included educational 

status, marital status, work status, smoking status and chronic diseases [37]. 

A study conducted on Kuwait University students in 1999 regarding 

the prevalence of obesity, the Grade 1 (when BMI is 30.0-34.9 kg/m2) and 

Grade 2 obesity (when BMI is 35.0-39.9 kg/m2) were found to be 32.0% 

and 8.9%, respectively [38]. In 2008, the prevalence of overweight and 

obesity among students of the Lebanese American University was higher 

among male students compared to females (37.5% and 12.5% vs. 13.6% 

and 3.2%, respectively) [39]. 

A study conducted on university students (aged 17 - 38 years), in 

Bahrain, the proportions of obesity were 11.8% in males and 7.6% in 

females [40].  In Saudi Arabia, a study conducted on Saudis of both 

genders, the overweight was significantly more prevalent in males (42.4%) 

compared to 31.8% of females [41]. Several regional and international 

studies investigated the associations of overweight and obesity with the 

lifestyle (meal pattern, physical activity and smoking) and anemia, among 

university students.  A study was conducted in California State University, 

Chico, in 2004 to assess the diet, exercise habits and perceived barriers to 

following a healthy lifestyle of 471 college students [42] Sixty percent of 

the participants were females (aged 18-21) and 31% had BMIs > 25. The 

study found that breakfast was the most commonly missed meal and 63% 

of students snacked one to two times per day. About 58% of participants 

ate vegetables and 64% ate whole or canned fruit less than once per day. 
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The most common barrier to exercise was “lack of time.” Forty percent of 

men compared with 20% of women had a BMI greater than 25 [42]. 

A study carried out in Kuwait to explore the factors associated with 

overweight and obesity in a sample of 515 Kuwaiti college men revealed 

that 38·5 and 11·1% of the students were overweight and obese, 

respectively. The factors that were found to be significantly associated with 

overweight and obesity among men included age, marital status, exercising 

and dieting [43].  

Regarding the associations of Iron Deficiency Anemia with 

overweight and obesity, iron deficiency anemia was common in overweight 

and obese students:  A recent study in Saudi Arabia, conducted on 310 

female students aged (18 - 23 years) at the  Faculty of Medicine of King 

Abdul-Aziz University,  indicated that 23.9% of students had iron 

deficiency anemia, [44]. There was a significant correlation between iron 

deficiency and iron deficiency anemia with inadequate meat intake and 

impaired exercise capacity [44].  

A study in Bahrain in 2005, conducted on school children (2594 

students aged 6-18 years) indicated that prevalence of overweight and 

obesity was high (girls 25.5%, boys 21.4%); 50% of girls and 36% of boys 

skipped breakfast meal regularly; students reported low levels of physical 

activity and indulged in a sedentary life style; prevalence of anemia was 

higher among girls (31.7%) compared to boys (22.7%), [45]. Furthermore, 

a study in Israel in 2001, assessed whether overweight children and 
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adolescents, who often have poor dietary habits, are at increased risk of 

iron deficiency. The study was conducted on 321 children and adolescents 

followed in two endocrine centers between 1999 and 2001.The study 

indicated that  iron levels below 8 micromole/l (45 mcg/dl) were noted in 

38.8% of obese children and 12.1% of overweight children, compared with 

4.4% of normal-weight group (P<0.001), [ 46]. 

In Palestine, there is a lack of data about obesogenic factors (factors 

tending to cause obesity) which are important in defining and 

understanding high risk factors which should be targeted for future 

modifications in public health interventions. Also, there were no studies 

conducted to assess the prevalence of obesity among university students. 

Therefore, this study was conducted to assess the prevalence of overweight, 

obesity and their associations with dietary habits among students from An-

Najah National University in Palestine. 
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Chapter 3 

Methodology 

3.1 Study Design 

A cross-sectional study was conducted on a sample of 304 BA and 

BSC students admitted to the Faculty of Arts and the Faculty of Science at 

An-Najah National University (Nablus, Palestine) between 2006 and 2010.  

3.2 Study Sample 

A sample of 304 students was chosen from An-Najah National 

University campus of two faculties (Faculty of Arts and Faculty of science 

in a ratio of 1:1).  Number of participants from each faculty was 152 (76 

males + 76 females). Enrollment and recruitment of the study subjects have 

been done through weekly meetings with the faculty students explaining to 

them the aim and objective of the study. Those who agreed to participate 

and met the study inclusion criteria were asked to fill in and sign a consent 

form and invited for anthropometric measurements and blood drawings 

through a fixed appointment. The sample size was estimated as follows: 

2

2

2

)1(* pPz
n                           (1) 

N

n
n

n
1

1

*
                                      (2) 

The researcher assumed that the proportion of obesity in each 

faculty, P = 7% (0.07), and  (half-width of confidence interval) is 4% 
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(0.04) with confidence coefficient of 95% ( 2/Z = 1.96). The calculated 

sample size using formula (1) was 157 from each faculty. After correction 

for finite population size based on formula (2) and taking into consideration 

that the population size (N) was 2500 in each faculty, the sample size was 

148 from each faculty. The actual number of participants in the study was 

slightly larger than that calculated (304 students: 152 from each faculty) 

chosen by convenient sampling method and distributed as follows: 

1st year: 38 students (19males + 19 females). 

2nd year: 38 students (19males + 19 females).            

3rd year: 38 students (19males + 19 females). 

4th year: 38 students (19males + 19 females). 

3.3 Inclusion and Exclusion Criteria 

The study included students who were still studying at both faculties 

(Faculty of Arts and Faculty of science) at An-Najah National University 

while excluded blind students who couldn’t fill in the questionnaire. 

3.4 Main Measures 

Obesity: Obesity is a medical condition in which excess body fat has 

accumulated to the extent that it may have an adverse effect on health, 

leading to reduced life expectancy and/or increased health problems [1]. 

Overweight: Overweight is generally defined as having more body fat than 

is optimally healthy [47]. 
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Body Mass Index (BMI): It is defined as the weight in kilograms divided 

by the square of the height in meters (kg/m2). A value of BMI < 18.5 kg/m2 

was classified as underweight, 18.5– 24.9 kg/m2 was classified as normal 

weight, 25.0–29.9 kg/m2 was classified as pre-obese (overweight), and 

BMI > 30 was classified as obese, [48,49]. 

Waist circumference (WC): Is a convenient and simple measure which is 

unrelated to height, correlates closely with BMI and the ratio of waist-to-

hip circumference, and is an approximate index of intra-abdominal fat mass 

and total body fat. Furthermore, changes in waist circumference reflect 

changes in risk factors for cardiovascular disease and other forms of 

chronic diseases, even though the risks seem to vary in different 

populations. There is an increased risk of metabolic complications for men 

with a waist circumference 102 cm, and women with a waist 

circumference 88 cm. [50]. Recently, waist circumference has been used 

in its own right as an indicator of risk associated with excess abdominal fat 

[51]. In this study, waist circumference was measured at a level midway 

between the lowest rib and the iliac crest, by a measuring tape.  

Hemoglobin ( Hb): Hemoglobin in the blood transports oxygen from the 

lungs to the rest of the body (i.e. the tissues) where it releases the oxygen 

for cell use, and collects carbon dioxide to bring it back to the lungs. 

Normal results vary, but in general are: Hb level for males: 13.8 to 17.2 

gm/dL, for females: 12.1 to 15.1 gm/dL, [52, and 53].  
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Iron deficiency anemia (IDA): is a common anemia (a decrease in number 

of red blood cells (RBCs) or less than the normal quantity of hemoglobin in 

the blood ) [54] that occurs when iron loss occurs (often from intestinal 

bleeding or menses), and/or the dietary intake or absorption of iron is 

insufficient. In iron deficiency, hemoglobin, which contains iron, cannot be 

formed [55]. 

The study Questionnaire: 

A questionnaire which was previously used [56] was modified, and 

contained 29 questions (dietary habits, smoking and physical activity, 

height, weight, WC, Hb%, etc) tested on ten students by a pilot study to 

determine its acceptability and ease of use by the study participants. The 

pilot study was carried out in order to identify potential problems and to 

revise the methods and logistics of data collection before starting the actual 

fieldwork.  The selected tools were appropriate for the collection of the 

needed information. Questions were understood and answered correctly. 

The sequence of the questions was logical, the wording clear, and 

translations accurate. Accordingly, the questionnaire was valid and reliable 

for the study purposes. 

In this study, the factors assumed to be associated with obesity were 

dietary habits, smoking, physical activity, and socio- demographic factors 

(Figure 1). 
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Figure (1): Variables influencing Overweight & Obesity 

Socio-demographic variables: 

Gender: (Male, Female) 

Age: (18--20 years, 21--23years, 24-31 years) 

Social status: (Single, Married, engaged, others) 

Residency: (City, Village, Camp, student's residence). 

Family monthly income: (1000-3000 NIS, 3200-7000 NIS, 8000-

12000 NIS). 

Studying year level (1st yr, 2nd yr, 3rd yr, 4rth yr) 

Faculty: (Faculty of Science and Faculty of Arts) 

Independent variables:  Food habits, physical activity, meal pattern and 

smoking. 

Dependent variables:  Overweight, obesity and anemia. 
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Figure (2): Conceptual framework for some causes of overweight and obesity 

3.5 Data collection procedure 

Data were collected during the period between 5th of March to 30th of 

April, 2011. 

After taking the approval letter from the university IRB (Institutional 

Review Board) committee, the researcher had started the research study. 

Permissions have been taken from the Dean of the Faculty of Arts and the 

Dean of the Faculty of Science in order to facilitate data collection. 

Enrollment and recruitment of the study subjects was done through weekly 

meetings with the students. Banners were hanged on the walls of different 

areas of the university campus inviting students to participate in the study. 

Anthropometric measurements and blood withdrawal were conducted at 

two laboratories of the university; the Central Medical Laboratory in the 

old campus, and the Scientific Medical Laboratory in the new campus. 

Weight, height and waist circumference of each participant were measured 

using a weighing scale (SECA- 803-Germany), with scale of (0.1- 150kg) 

and measuring tape and rod.  Measurements for each parameter were taken 
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in three occasions at the same time, the closest two measurements were 

averaged and recorded in the individual’s questionnaire while the third 

measurement was excluded. The weighing scale was calibrated at the 

beginning of every session of measurement. Participants were weighed in 

their light clothing without shoes (after the removal of their coats, 

handbags, mobile phones and other personal accessories). Weight was 

measured to the nearest 100g. Height and waist circumferences were 

measured to the nearest 0.5 cm. With the footwear removed, standing 

straight and looking forward, the participant’s height was recorded at the 

point when the arm of the measuring rod rested on the head. The BMI was 

calculated as the weight in kilograms divided by the height in square 

meters (kg/m2). BMI was  based on the World Health Organization (WHO) 

BMI cut-offs; (BMI < 18.5 kg/m2  is classified as  underweight, 18.5– 24.9 

kg/m2 is classified as normal weight, 25.0–29.9 kg/m2 is classified as pre-

obese (overweight), and > 30 is classified as obese. In addition, 

hemoglobin level in blood was tested by auto-analysis device (CBC 

method) for each participant by a well qualified laboratory technician to 

assess the prevalence of anemia. The result considered normal when 

hemoglobin level for males ranged between 13.8 to 17.2 gm/dL and for 

females between 12.1 to 15.1 gm/dL [53]. 

3.6 Data Analysis 

Statistical analysis was performed using the Statistical Package for 

Social Sciences (SPSS) version 15. Quantitative variables (continuous) 
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were analyzed using students't-test, while chi-square and Fisher's exact 

tests were conducted for qualitative variables (categorical). All reported P-

values were made and compared to a significance level of 5%; differences 

were considered statistically significant at P < 0.05. 

3.7 Ethical considerations 

Approval letter from the university IRB committee was taken before 

starting this study. All participants in this study were asked to sign a 

consent form. In addition, students were given a note that the participants 

can withdraw from the study without giving reasons. All data were 

recorded and stored in a locked cabinet. Questionnaires were anonymous 

(no name was written) and only identified by codes. Permissions to collect 

data from the target faculties have been taken from each faculty Dean. 
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Chapter 4 

Results 

4.1 Characteristics of the participants 

About half (52.4%) of the students aged 18-20yr, 43.7% aged 21-

23yr and only 3.9% aged 24-31yr. Most students (90.8%) were single, 

2.3% were married, and 5.6% were engaged and only 1.3% were widow or 

divorced. About 60% of the participants lived in villages, 28.0% lived in 

cities, 5.3% lived in camps and only 7.3% lived in students' dorms. About 

two thirds (64.1%) of the participants reported that their family monthly 

income was between 1000 - 

 

3000NIS, 30.6% reported that their family 

monthly income was between 3200 - ( 7000 NIS, and only 5.3% reported 

monthly income was between  8000 - ( 12000 NIS, (Table 4.1- 1) 

Table (4.1-1): Socio-demographic characteristics of the participants 

Characteristics N (n=304) % 
18-20 yr 159 52.4 
21-23 yr 133 43.7 Age 
24-31 yr 12 3.9 
Single 276 90.8 
Married 7 2.3 
Engaged 17 5.6 

 

Marital 
status 

Widow, divorced, etc 4 1.3 
City 85 28.0 
Village 181 59.5 
Camp 16 5.3 

 

Residency 
Student's dorm 22 7.3 
1000 -  3000 195 64.1 
3200 -  7000 93 30.6 Monthly 

Income 
 8000 -  12000 16 5.3 
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4.2 Anthropometric measurements of the participants 

Table 4.2-1 shows the mean and standard deviation of the 

anthropometric measurements of the participants by gender.  The mean 

weight for male students was 73.1kg compared to 59.9 kg for females.  The 

mean height was 176.2cm for male students and 162.4cm for females. 

However, the BMI mean was 23.5 (kg/m2) for male students and 21.5 

(kg/m2) for females.  

The mean of waist circumference for male students was 81.4cm and 

74.6 cm for females.  Findings showed significant differences (p<0.01) 

between males and females in the means of all variables (Table 4.2-1). 

Table (4.2-1): Mean and standard deviation of the anthropometric 
measurements of the participants by gender  

Mean  SD 

 

Variable 
Male Female *P- Value 

Weight in kg 73.1 13.1 59.9  8.7 0.001 
Height in cm 176.2 6.7 162.4 5.6 0.001 
BMI in kg/m2 23.5  0.7 21.5  0.5 0.009 
WC in cm 81.4 9.3 74.6 8.1 0.001 

*T-Test 

4.3 Percentages of physical activity and smoking among university 

students  

About two thirds (62.5%) of the participants were practicing 

different kinds of sports while 37.5 % of them were not.  Furthermore, 

71.4% of the participants never smoked; in contrast 28.6% of them were 

active smokers.  There were significant differences between males and 
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females in physical activity and smoking, (P < 0.05). Higher proportion of 

males practiced sports, but higher proportions were current smokers.  Male 

students practiced sports more than female students (69.1% of males 

practiced sports compared to 55.9% of females; 48.7% of males currently 

smoked compared to 8.6% of females), (Table 4.3-1) 

Table (4.3-1): Percentages of physical activity and smoking among 
university students by gender 

*X2 tests 

4.4 Dietary habits among university students 

Table 4.4-1 shows the meal pattern of university students by gender. 

About two thirds (68.4%) of the participants take meals irregularly, while 

31.6% take meals always regularly.  In addition more than half  (50.7%) of 

the participants were consuming two main meals per day, while 6.9% were 

taking one main meal per day, 37.8% of them were taking three main meals 

/day and 4.6% were taking more than three main meals per day. 

Furthermore, 22.4% declared that they do not consume snacks between 

meals, while  about half (47%) of the participants  were consuming one 

Sex 

 

Physical activity 
& smoking 

Male 
N           % 

Female 
N           % 

Total 
N          % 

*P-
Value 

Yes 105 69.1 85 55.9 190 62.5 Do you 
practice 
any kind 
of sports 

No 47 30.9 67 44.1 114 37.5 

Total 152 100 152 100 304 100  

0.018  

Never 
smoke 78 51.3 139 91.4 217 71.4 

 

Smoking

 

Smoking 
Currently

 

74 48.7 13 8.6 87 28.6 

Total 152 100 152 100 304 100  

0.000 
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snack between meals, 23.0% were consuming two snacks between meals, 

whereas 4.9% were consuming three snacks between meals, and 2.6% were 

consuming more than three snacks between meals. There were significant 

differences between males and females in meal patterns, (P < 0.05). Higher 

proportion of female students take their meals irregularly compare to male 

students (76.3% vs 60.5%). Male students take more meals than female 

students, but consume less snacks (50.7% of males consumed three or more 

meals compared to 34.2% of females; 84.9% of females consumed one or 

more snacks compared to 70.4% of males),(Table 4.4-1) 

Table (4.4-1): Meal pattern of university students by gender 

Sex 

 

Meal pattern Male 
N       % 

Female 
N          % 

Total 
N          % 

 

*P-
Value 

Always 
regular 

60 39.5

 

36 23.7

 

96 31.6 
Taking 
meals 
regularly Irregularly

 

92 60.5

 

116 76.3

 

208 68.4 
Total 152 100 152 100 304 100 

0.003 

One 9 5.9 12 7.9 21 6.9 
Two 66 43.4

 

88 57.9

 

154 50.7 
Three 67 44.1

 

48 31.6

 

115 37.8 

Main 
meal 
/day 

>Three 10 6.6 4 2.6 14 4.6 
Total 152 100 152 100 304 100  

0.026. 

Nothing 45 29.6

 

23 15.1

 

68 22.4 
One 68 44.7

 

75 49.3

 

143 47.0 
Two 27 17.8

 

43 28.3

 

70 23.1 
Three 6 3.9 9 5.9 15 4.9 

Snack/ 
day     

>Three 6 3.9 2 1.3 8 2.6 
Total 152 100 152 100 304 100  

0.008 

*X2 tests 

Table 4.4-2 shows the food habits of the university students by 

gender. More than half (58.2%) of the participants consumed vegetables 

once daily, 10.9% consumed vegetables 3-4 times/day, whereas  20.7% of 
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the participants consumed vegetables 1-2 times/week, and 10.2% rarely 

consumed vegetables. About 13.2% of the participants consumed fruits 3-4 

times/day, while 43.8% consumed fruits once daily, 29.9% consumed fruits 

1-2 times/week and 13.2% rarely consumed fruits.  However there was 

significant difference between males and females in fruit consumption (P 

<0.05). Female students consumed more fruits than male students (58.6% 

of females consumed fruits once or 3-4 times/day compared to 55.3% of 

males). 

About one fifth (16.8%) of the participants rarely consumed meats, 

less than half (45.4%) consumed meats one or two times/week, while  

24.7% consumed meats once daily, and 13.2% of the participants 

consumed meats 3-4 times/day. 

More than one third (39.5%) of the participants consumed sweets 

once daily,  13.5% consumed sweets 3-4 times/day, 28.0% consumed 

sweets 1-2 times/week, and 19.1% of the participants rarely consumed 

sweets.  

About 5.6% of the participants consumed bread 3-4 times/day, while 

most of the participants (91.1%) consumed bread once daily (the highest 

consumption among the food habits variables), whereas 0.7% consumed 

bread 1-2 times/week and 2.6% of the participants rarely consumed bread. 

About two thirds (68.4%) of the participants take soft- drinks/Juice once 

daily, while 12.8% take soft- drinks/Juice 3-4 times/day, 14.1% of the 
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participants take soft- drinks/Juice 1-2 times/week and 4.6% of them rarely 

take soft- drinks/Juice.   

About 61% of the participants consumed milk rarely, while 17.4% of 

them consumed milk once daily, only 4.9% consumed milk 3-4 times/day 

and 16.4% of them consumed milk 1-2 times/week. However there was 

significant difference between males and females in consuming milk in 

favor of males, (p <0.05). Male students consumed more milk than female 

students (25% of males consumed milk once or 3-4 times/day compared to 

15.8% of females). 

More than half (53.6%) of the participants  consumed tea as once 

daily, while,11.2% consumed tea 3-4 times/day, whereas 11.8% of the 

participants  consumed tea1-2 times/week, and 23.4%  of them rarely 

consumed tea. 6.6% of the participants were consuming coffee 3-4 

times/day, 47.4% of them rarely consumed coffee,34.9% consumed coffee 

once daily and 11.2% consumed coffee 1-2 times/week. However there was 

a significant differences between males and females in consuming coffee in 

favor of males, (P <0.05).  

Male students consumed more coffee than female students (57.9% of 

males consumed coffee once or 3-4 times/day compared to 25% of 

females). 8.9% of the participants consumed quick- meals 3-4 times /day, 

47.0% of them consumed quick- meals once daily, whereas 28.0% 

consumed quick- meals 1-2 times/week and 16.1% rarely consumed quick- 

meals. Most of the participants (91.1%) reported that they rarely consume 
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margarine, 2.3% consumed it once daily , 1.0 % reported that they 

consumed margarine 3-4 times/day and 5.6% of the participants consumed 

it 1-2 times/week, (Table 4.4-2) 

Table (4.4-2): Food habits of the university students by gender 

Sex Food habits 
How many times do 

you eat/take from the 
following? 

Male 
N       % 

Female 
N       % 

Total 
N          %

 

*P-
Value

 

Once daily 90 59.2 87 57.2

 

177 58.2

 

3-4times /day 12 7.9 21 13.8

 

33 10.9

 

1-2 times /week 30 19.7 33 21.7

 

63 20.7

 
V

eg
et

ab
le

 

Rarely 20 13.2 11 7.2 31 10.2

 

Total 152 100 152 100 304 100  

0.154

 

Once daily 71 46.7 62 40.8

 

133 43.8

 

3-4 times/ day 13 8.6 27 17.8

 

40 13.2

 

1-2times/ week 53 34.9 38 25.0

 

91 29.9

 

Fruits

 

Rarely 15 9.9 25 16.4

 

40 13.2

 

Total 152 100 152 100 304 100  

0.015

 

Once daily 41 27.0 34 22.4

 

75 24.7

 

3-4 times/ day 25 16.4 15 9.9 40 13.2

 

1-2times/ week 67 44.1 71 46.7

 

138 45.4

 

Meat

 

Rarely 19 12.5 32 21.1

 

51 16.8

 

Total 152 100 152 100 304 100 

0.086

 

Once daily 49 32.2 71 46.7

 

120 39.5

 

3-4 times/day 21 13.8 20 13.2

 

41 13.5

 

1-2times/ week 49 32.2 36 23.7

 

85 28.0

 
Sw

ee
ts

 

Rarely 33 21.7 25 16.4

 

58 19.1

 

Total 152 100 152 100 304 100 

0.067

 

Once daily 139 91.4 138 90.7

 

277 91.1

 

3-4 times /day 9 5.9 8 5.3 17 5.6 
1-2times /week 1 0.7 1 0.7 2 0.7 B

re
ad

 

Rarely 3 2.0 5 3.3 8 2.6  
0.905

 

Total 152 100 152 100 304 100  
Once daily 110 72.4 98 64.5

 

208 68.4

 

3-4 times/ day 20 13.2 19 12.5

 

39 12.8

 

1-2times/ week 17 11.2 26 17.1

 

43 14.1

 

Soft- 
drinks
/Juice 

Rarely 5 3.3 9 5.9 14 4.6  
0.290

 

Total 152 100 152 100 304 100  
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Sex Food habits 
How many times do 

you eat/take from the 
following? 

Male 
N       % 

Female 
N       % 

Total 
N          %

 
*P-

Value

 
Once daily 36 23.7 17 11.2

 
53 17.4

 
3-4 times /day 8 5.3 7 4.6 15 4.9 
1-2times /week 21 13.8 29 19.1

 

50 16.4

 

Milk 

Rarely 87 57.2 99 65.1

 

186 61.2

  

0.030

 

Total 152 100 152 100 304 100  
Once daily 85 55.9 78 51.3

 

163 53.6

 

3-4 times/ day 16 10.5 18 11.8

 

34 11.2

 

1-2times/ week 18 11.8 18 11.8

 

36 11.8

 

Tea  

Rarely 33 21.7 38 25.0

 

71 23.4

 

Total 152 100 152 100 304 100  

0.857

 

Once daily 78 51.3 28 18.4

 

106 34.9

 

3-4 times/day 10 6.6 10 6.6 20 6.6 
1-2times/week 17 11.2 17 11.2

 

34 11.2

 
C

of
fe

e 
 

Rarely 47 30.9 97 63.8

 

144 47.3

 

Total 152 100 152 100 304 100  

0.000 

Once daily 73 48.0 70 46.1

 

143 47.0

 

3-4 times/day 13 8.6 14 9.2 27 8.9 
1-2times/week 38 25.0 47 30.9

 

85 28.0

 

Quick
-

meals

 

Rarely 28 18.4 21 13.8

 

49 16.1

 

Total 152 100 152 100 304 100 

      
     
0.495 

Once daily 7 4.6 0 0.0 7 2.3 
3-4 times/day 2 1.3 1 0.7 3 1.0 
1-2times/week 10 6.6 7 4.6 17 5.6 

Marg
arine

 

Rarely 133 87.5 144 94.7

 

277 91.1

 

Total 152 100 152 100 304 100  

0.052 

*X2 test 

4.5 Prevalence of overweight and obesity among university students 

and their associations 

The overall prevalence of overweight and obesity among university 

students were 20.1% and 4.6%, respectively (Table 4.5-1). Prevalence of 

overweight and obesity were higher among male students (27.0% and 

5.9%) compared to females (13.2% and 3.3%). There was a significant 
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relationship between gender and BMI status (chi-square test, p < 0.05). 

(BMI classifications were not homogenous among males and females), 

(Table 4.5-1) 

Table (4.5 -1): Prevalence of overweight and obesity among university 
students by gender. 

Sex 
BMI status Male 

N      % 
Female 
N      % 

Total 
N      % 

*P-
value 

Underweight  
(BMI<18.5)                                 8      5.3 7       4.6 15    4.9 

Normal  (BMI: 18.5-24.9)        94   61.8

 

120    78.9

 

214  70.4 
Overweight  (BMI: 25-
29.9)        

41   27.0

 

20     13.2 61    20.1 

Obese       (BMI > 30)           9      5.9 5          3.3

 

14    4.6 
  Total                 152  100

 

152    100 304   100 

0.009 

*X2, test 

Table 4.5 -2 shows the percentages and the associations between 

BMI status and the meal pattern among sampled students. No association 

was found between BMI status and meal patterns among sampled students 

(P-

 

0.05). About two thirds (65.6%) of the overweight participants take 

meals irregularly. On the other hand, 57.1% of the obese participants take 

meals irregularly.  About half (49.2%) of the overweight participants take 

two main meals per day, while 8.2% of them take one main meal/day, 

whereas 42.6% of them take three or more main meals /day. On the other 

hand, about 57.1% of the obese participants take three or more main meals 

per day, while none of them take one main meal/day and 42.9 % of them 

take two main meals / day.  
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Nearly, half ( 47.5%) of the overweight participants take one snack 

between meals per day, while 23.0% of them take no snacks, 26.2% of 

them take  two snack between meals per day and 3.3% of them take three 

or more snacks between meals /day. On the other hand, more than half 

(57.1%) of the obese participants take  one snack between meals per day, 

while 14.3% of them do not take snacks, whereas 28.6% of the obese 

participants take two snacks between meals/day and none of them  take 

three or more snacks between meals /day. Meal pattern association with 

BMI was also investigated for each gender separately, but the results were 

the same, (data are not shown), (Table 4.5 -2) 

Table (4.5 -2): Meal patterns by BMI status among university students. 

BMI status 

Meal patterns Underweight 

N         % 
Normal 
N    % 

 

Overweight 

N       %

  

Obese 
N       %

  

Total 
N       %

 

*P-
value 

Regular 2        13.3

 

67   31.3

 

21   34.4

 

6    42.9 96   31.6

 
T

ak
in

g 
m

ea
ls

 
re

gu
la

rl
y 

Irregularly 13      86.7

 

147  8.7 40   65.6

 

8    57.1 208 68.4

 

Total 15       100 214  100 61    100 14   100 304  100   
0.338 

One 1         6.6 15    7.0 5       8.2 0.0   0.0 21     6.9 
Two 7        46.7 111 51.9 30   49.2 6     42.9 154 50.7 

M
ai

n 
m

ea
l 

/d
ay

 

>Three 7        46.7 88   41.1 26   42.6 8     57.1 129 42.4 

Total 15       100 214  100 61    100 14    100 304  100   
0.790 

Nothing 4        26.7 48   22.4 14   23.0 2     14.3 68   22.4 
One 5        33.3 101 47.2 29   47.5 8     57.1 143 47.0 
Two 6        40.0 44   20.6 16   26.2 4     28.6 70   23.0 Sn

ac
k/

 
da

y 

>Three 

 

0.0      0.0 21   9.8 2       3.3 0.0   0.0 23    7.6 
Total 15       100 214  100 61    100 14    100 304  100   

0.654 

*X2 tests 

Table 4.5 -3 shows the prevalence of abdominal obesity among 

university students gender. About 18% of the participants had abdominal 

obesity (central obesity) based on WC classification. The prevalence of 
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abdominal obesity was higher (p-value < 0.05) among females than  

males in the studied sample of university students (23.0% vs 12.5%), 

(Table 4.6-3) 

Table (4.5-3): prevalence of abdominal obesity among university 
students by gender 

Sex Waist 
Circumference Male 

N         % 
Female 

N         % 

 

Total 
N         % 

 

*p-
value 

Normal 133     87.5 117      77.0

 

250     82.2 
Abdominal 
Obesity 

19       12.5 35       23.0 54       17.8 

Total 152      100 152       100

 

304       100 

0.016 

*X2 test. Male abdominal Obesity; WC ( 94cm, Normal; WC(94cm, Female abdominal 
Obesity; WC ( 80cm, Normal; WC(80cm 

Table 4.5- 4 shows the prevalence of overweight and obesity among 

university students by faculty.  About 57.4% of the overweight students 

were from the Faculty of Arts, while 42.6% were from the Faculty of 

Science. On the other hand, about two thirds (64.3%) of the obese students 

were from the Faculty of Arts, while 35.7% were from the Faculty of 

Science. (Table 9) 

Table (4.5-4): prevalence of overweight and obesity among university 
students by Faculty 

BMI status 

 

Faculty Underweight

 

N           % 
Normal  
N          % 

Overweight 
N          % 

Obese 
N       % 

Total 
N      % 

*p-
value

 

SCIENCE

 

9          60.0

 

112    52.3

 

26   42.6 5   35.7

 

152    50 
ARTS 6          40.0

 

102    47.7

 

35   57.4 9   64.3

 

152    50 
Total 15         100

 

214     100

 

61    100 14  100

 

304  100   .316

 

* X2, tests 

Table 4.5-5 shows the prevalence of overweight and obesity among 

university students by study year level. For males, overweight was most 
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common among 4rth year students (42.1%), followed by 31.6% for 1st year 

level, 18.4% for 3rd year level and 15.8% for 2nd year level of study. The 

highest prevalence of obesity among males was for 2nd year students 

(10.5%), followed by 5.3% for 1st year level, 5.3% for 3rd year level and 

2.6% for 4th year level.For females, overweight was most common among 

4rth year students (23.7%), followed by 18.4% for 3rd year level, 7.9% for 

2nd year and 2.6% for 1st year level.  The highest prevalence of obesity 

among females was for 4rth year students (5.3%), followed by 5.3% for 2nd 

year level, 2.6% for 1st year level and none for 3rd year level, (Table 4.5-5).  

Table (4.5-5): Prevalence of overweight and obesity among university 

students by study year level 

Male 
Study year level 

Female 
Study year level 

 

Weight 
status 1st y 

N      % 
2nd yr 
N    % 

3rrd  yr

 

N      %

 

4rth  yr 
N     % 

1st yr 
N    % 

2nd yr 
N    % 

3rrd  yr

 

N    % 
4rth  yr 
N    % 

Underweight    3       7.9 2    5.3 2     5.3 1    2.6 2    5.3 1    2.6 3     7.9 1        2.6 
Normal                21    55.3 26  8.4 27 71.1 20 52.6 34 89.5 32 84.2 28 73.7 26    68.4 
Overweight         12    31.6 6   15.8 7   18.4 16 42.1 1     2.6 3     7.9 7   18.4 9     23.7 
Obese                  2      5.3 4   10.5 2     5.3 1     2.6 1     2.6 2     5.3 0     0.0 2      5.3 
Total 38   100 38  100 38  100 38  100 38  100 38  100 38  100 38    100 

4.6 Prevalence of anemia among university students and its 

associations 

Table 4.6-1 shows the prevalence of anaemia among university 

students. The prevalence of anaemia was 13.8%; (18.4% among female 

students and 9.2% among males). There were significant differences in 

anaemia between male and female university students, (p < 0.05), (Table 

4.6-1 
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Table (4.6-1): Prevalence of anaemia among university students by 
gender 

Sex Hemoglobin  
status Male 

N         % 
Female 

N         % 

Total 
N         % *p-value

 
Anemia         

 
14          9.2 28       18.4 42      13.8 

Normal          138         90.8 124       81.6 262      86.2 
0.020 

Total 152        100 152        100 304       100  
*X2 test  

Table 4.6-2 shows the prevalence of anaemia among university 

students by residency. The prevalence of anaemia among university 

students was 13.6% for students living in dorms, 18.8% for students living 

in cities, 11.6% for students living in villages and, 12.5% for students 

living in camps. However, these prevalence rates were not significantly 

different, (X2 test, P > 0.05) (Table 4.6-2). 

Table (4.6-2): The prevalence of anaemia among university students by 
residency 

Residency 

H
em

og
lo

bi
n 

 
L

ev
el

 

City 
N      %

 

Village

 

N      %

 

Camp 
N    % 

Dorms 
N      % 

 

Total 
N      % 

*p-
value 

Anemia 16   18.8

 

21  11.6 2  12.5 3     13.6 42     13.8 
Normal          69   81.2

 

160 88.4

 

14 87.5 19    86.4 262   86.2 
  Total                    85    100

 

181  100

 

16   100 22    100 304    100  
0.465 

* X2, test 

Table 4.6-3 shows the percentage of overweight and obesity by 

anemia among university students. Among the overweight males, 14.3% 

had anaemia and among the obese males, 14.3% of them had anaemia. No 

significant association was found between hemoglobin status (anemia) and 

BMI status among males, (P > 0.05).   On the other hand, among the 
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overweight females, 17.9% had anaemia while among the obese females, 

none of them had anaemia. A significant association was found between 

anemia and BMI status (overweight and obesity) among females, (P < 

0.05). (Table 4.6-3) 

Table (4.6-3): Percentage of overweight and obesity by anemia among 
university students 

Hemoglobin status 
Sex BMI status Normal 

N          %

 

Anemia 
N          %

 

Total 
N          %

 

*P-
value 

Underweight

 

7         5.1 1        7.1 8          5.3

 

Normal  85      61.6

 

9        64.3

 

94      61.8

 

Overweight 39      28.3

 

2        14.3

 

41      27.0

 

Obese 7          5.1

 

2        14.3

 

9          5.9

 

Male 

Total 138    100 14     100 152     100

 

0.414 

Underweight

 

3          2.4

 

4        14.3

 

7          4.6

 

Normal  101    81.5

 

19      67.9

 

120    78.9

 

Overweight 15      12.1

 

5        17.9

 

20      78.9

 

Obese 5          4.0

 

0          0.0

 

5          3.3

 

Female 

Total 124     100 

 

  28     100 

 

152     100 

 

0.026 

* X2 test 

Table 4.6-4 shows the meal pattern by anaemia among university 

students. About 73.8% of the anemic participants take their meals 

irregularly, while 26.2% of them take their meals always regularly. About 

half (47.6%) of the anemic participants take three or more main meals/day, 

11.9% take one main meal/day while 40.5% of them take two main 

meals/day. Only 42.9% of the anemic participants take one snack between 

meals/day, 28.6% take two snacks between meals/day, 19.0% take nothing 

between meals/day, while 9.5% take three or more snacks between 

meals/day. However no significant association was found between meal 

pattern and anemia  
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(P  0.05,  X2  and Fisher's exact test), (Table 4.6-4) 

Table (4.6-4): Meal pattern by anemia among university students 

Hemoglobin  Level 

 
Meal Pattern Normal 

N           % 
Anaemia 

N           % 

Total 
N           % 

*P-
value 

Taking meals: 

 

Regular        
Irregular

  

85           32.4 
177        67.6  

11        26.2

 

31        73.8

  

96            31.6 
208          68.4

 

Total 262            100 42         100

 

304          100 

0.418 

Main meals/ 
day: One

 

                 Two 
            > Three 

  

16                6.1 
137            52.3 
109            41.6

  

5          11.9

 

17        40.5

 

20        47.6

  

21              6.9 
154          50.7 
129          42.4

 

Total 262         100 42         100

 

304           100

 

0.378 

Snacks/day:  
None

 

                  One

 

                 Two

 

           > Three 

  

60              22.9 
125            47.7 
58              22.1 
19               7.3  

8          19.0

 

18        42.9

 

12        28.6

 

4            9.5

  

68            22.4 
143          47.0 
70            23.0 
23              7.6

 

Total 262       100 42         100

 

304     100 

0.350 

* X2, test 

Table 4.6-5 shows food habits by anemia among university students. 

Data indicated that, there were no associations between anemia and the 

variables of food habits (P > 0.05), except for eating sweets where those 

who eat sweets once daily represented about 54.8%, who eat 3-4 times/day 

represented 11.8%, those who eat sweets 1-2times/week represented 

31.0%, and those who rarely eat sweets represented 2.4%, (P < 0.05).   

However, the relationship was significant for females (who ate 

sweets) when the analysis was carried out by gender (Fisher exact test, P < 

0.05) but not for males (P > 0.05) (data not shown), (Table 4.6-5) 
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Table (4.6-5): Food habits by anemia among university students 

Hemoglobin  Level Food  habits 
How many times do you 

eat/take from the following? 
Normal 
N       % 

Anemia 
N       % 

 
Total 

N          % 

 
*P-

Value

 
Once daily 150 57.3 27 64.3 177 58.2 
3-4times/day 31 11.8 2 4.8 33 10.9 
1-2 times/week 54 20.6 9 21.4 63 20.7 

 
Vegetable 

Rarely 27 10.3 4 9.5 31 10.2 
Total 262 100 42 100 304 100  

0.571 

Once daily 112 42.7 21 50.0 133 43.8 
3-4 times/day 35 13.4 5 11.9 40    

 

13.2 
1-2times/week 84 32.1 7 16.7 91 30.0 

 

Fruits 

Rarely 31 11.8 9 21.4 40 13.2 
Total 262 100 42 100 304 100  

0.117 

Once daily 64 24.4 11 26.2 75 24.7 
3-4 times/day 34 13.0 6 14.3 40 13.2 
1-2times/week 121 46.2 17 40.5 138 45.4 

 

Meat 

Rarely 43 16.4 8 19.0 51 16.7 
Total 262 100 42 100 304 100  

0.918 

Once daily 97 37.0 23 54.8 120   

 

39.5 
3-4 times/day 36 13.7 5 11.8 41    

 

13.5 
1-2times/week 72 27.5 13 31.0 85 28.0 

 

Sweets 

Rarely 57 21.8 1 2.4 58    19.1 
Total 262 100 42 100 304 100  

0.017 

Once daily 239 91.2 38 90.5 277  

 

91.1 
3-4 times/day 14 5.3 3 7.1 17   5.6 
1-2times/week 2  0.8 0 0.0 2 0.7 

 

Bread 

Rarely 7 2.7 1 2.4 8 2.6 
Total 262 100 42 100 304 100  

0.909 

Once daily 182 69.5 26 61.9 208 68.4 
3-4 times/day 33 12.6 6 14.3 39   12.9 
1-2times/week 37 14.1 6 14.3 43   14.1 

      Soft- 
drinks/Jui
ce 

Rarely 10 3.8 4 9.5 14 4.6 
Total 262 100 42 100 304 100  

0.400 

Once daily 45 17.2 8 19.0 53 17.4 
3-4 times/day 14 5.3 1 2.4 15 4.9 
1-2times/week 45 17.2 5 11.9 50     

 

16.5 

 

Milk 

Rarely 158 60.3 28 66.7 186 61.2 
Total 262 100 42 100 304 100  

0.667 

Once daily 145 55.3 18 42.9 163 53.6 
3-4 times/day 27 10.3 7 16.6 34 11.2 
1-2times/week 30 11.5 6 14.3 36   11.8 

 

Tea 

Rarely 60 22.9 11 26.2 71 23.4 

Total 262 100 42 100 304 100  

0.428 
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Hemoglobin  Level Food  habits 
How many times do you 

eat/take from the following? 
Normal 
N       % 

Anemia 
N       % 

 
Total 

N          % 

 
*P-

Value

 
Once daily 94 35.9 12 28.6 106  

 
34.9 

3-4 times/day 16 6.1 4 9.5 20 6.5 
1-2times/week 29 11.1 5 11.9 34 11.2 

 
Coffee 

Rarely 123 46.9 21 50.0 144 47.4 
Total 262 100 42 100 304 100  

0.731 

Once daily 123 46.9 20 47.6 143 47.0 
3-4 times/day 24 9.2 3   7.1 27   8.9 
1-2times/week 72 27.5 13 31.0 85   28.0 

Quick-
meals 

Rarely 43 16.4 6 14.3 49 16.1 
Total 262 100 42 100 304 100  

0.968 

Once daily 7  2.7 0 0.0 7   2.3 
3-4 times/day 2  0.8 1 2.4 3    0.9 
1-2times/week 14  5.3 3 7.1 17 5.7 

Margarine

 

Rarely 239 91.2 38 90.5 277 91.1 
Total 262 100 42 100 304 100  

0.073 

*X2 test 
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Chapter 5 

The Discussion 

1-What are the present proportions of overweight and obesity among 

Arts and Science university students at An-Najah National 

University in Palestine? 

Nowadays, increased prevalence of overweight and obesity is noted 

among all age groups in both genders. The purpose of this study was to 

assess the prevalence of overweight and obesity and their associations with 

dietary habits among Students from An-Najah National University in 

Palestine.  

Study results indicated that the prevalence of overweight and obesity 

among the sample (n=304) of students from An-Najah National University 

were 20.1% and 4.6% respectively.  Based on BMI classification of weight 

status, findings of this study indicate that the majority of students (70.4%) 

were of normal weight. Normal weight was more prevalent among females 

(78.9%) as compared to males (61.8%), whereas, prevalence of overweight 

and obesity were more common among males than female students. 

Prevalence of overweight was 27.0% among males as compared to 13.2% 

in females and prevalence of obesity was 5.9% among males as compared 

to 3.3% in females. The lower prevalence of obesity among female students 

was expected, since females are more cautious about their weight status 

than males, because of society perceptions which encourage females to be 

slim or slender.  Obviously, pictures of movie stars and models in fashion 
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magazines and mass media have a strong impact on girls' body shape and 

image perception [57]. 

In this study, it is clear that the prevalence of overweight and obesity 

higher among males than female students, and these results are in 

agreement with the recent studies where similar findings of prevalence of 

obesity among males of university students were reported. [58, 59]. In a 

study conducted on 749 students (68% females and 32% males) recruited 

from the State University of the Basque Country, prevalence rate of 

overweight and obesity was 25% in males compared to 13.9% in females 

[58]. Another study conducted on 989 medical students (527 men, 462 

women) from the University of Crete reported that approximately 40% 

male students and 23% female students had BMI > 25 kg/m2 [59]. 

Furthermore, the results of this study are in agreement with several studies 

conducted among university students in Arab countries [39, 40].  In 

Lebanon, a study conducted in 2008, the prevalence of overweight and 

obesity among students of Lebanese American University were found to be 

more common among male students compared to females (37.5% and 

12.5% vs. 13.6% and 3.2%, respectively), [39]. In a study conducted on 

university students in Bahrain, the proportions of obesity were 11.8% in 

males and 7.6% in females [40].   High prevalence rates of overweight and 

obesity was also reported in a study conducted in Kuwait University on 842 

students (32% and 8.9%, respectively), [38].  Such findings may be 

attributed to the comparable eating habits in Palestine with those eating 



 
42

habits in the neighboring countries, or to the comparable genetic 

constitution of neighboring communities. 

2-Are there significant relationships at the level ( = 0.05) between 

BMI and lifestyle including food habits, meal pattern, physical 

activity and smoking?  

Regarding food habits, university students often select fast food due 

to its palatability, availability and convenience. They usually do not follow 

healthy eating habits, as diet is high in fat and low in fruits and vegetables 

[60]. A previous survey by the American Dietetic Association indicated 

that obesity, or being severely overweight, is a fast-food related issue [61]. 

In this study, the data on students' meal pattern indicated that 68.4% 

of the participants were taking their meals irregularly, while 31.6% were 

taking their meals always regularly. In addition, more than 50% 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. In addition, about 47.0% of 

the students eat quick meals (fast food) once daily. However there were 

significant gender differences in the meal pattern among university 

students, (females eating more snacks and males eating more main meals), 

(P < 0.05).  Frequent snacking and eating fast food can adversely affect 

students' health status, given the abundance of energy-dense and high-fat 

ingredients they contain. The Healthy people 2010 objectives included a 

focus on nutrition and obesity prevention [62]. 
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The findings of this study illustrated that, the prevalence rates of 

overweight and obesity among female (13.2% and 3.3% respectively) were 

lower than those in the Arabian Gulf countries [33]. This low prevalence 

might be attributed to a better education, being not married (97.7%), 

modern dress of female university students; which clarifies their body 

shape as compared to the traditional gown; and being not confined to home 

for Palestinian female students. 

Improving students' knowledge about nutrition and healthy eating 

habits may promote healthy body weight management among students and 

reduce the prevalence of overweight and obesity. A recent study conducted 

among college students reported that increased knowledge of dietary 

guidance, Dietary Guidelines for Americans 2005, appeared to be 

positively related to more healthy eating patterns thus the better eaters had 

a higher level of knowledge about nutrition [63].  

In this study, the data analysis of students' food habits indicated that 

about (91.1%) of the university students consumed bread once daily and it 

was the highest consume among the meal-pattern variables. About 47.0% 

of the participants consumed quick- meals (fast food) once daily. More 

than half (58 %) of the students declared consuming vegetables once daily, 

while 43.8% of them consume fruits once daily. In addition about 39.5% of 

students consume sweets once daily.  However, results obtained from this 

study showed that there was a significant gender difference in eating/taking 

fruits, milk, and coffee among university students (P < 0.05).  While there 
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were no significant gender differences in eating/taking vegetables, meat, 

bread, soft- drinks/juice, tea, Margarine and quick-meals, (P > 0.05). 

Therefore, developing gender adapted nutrition education programs that 

promote healthy eating habits for university students should be encouraged.  

Regarding physical activity and smoking, the findings indicated that 

37.5 % of the university students were not practicing physical activity, and 

71.4% of the subjects never smoked. Therefore, smoking was not common 

in the studied sample of university students, in agreement with findings of 

other studies in the region. For example, a study conducted on 2443 

students from 13 public and private schools in Greater Beirut reported that 

the prevalence rate of cigarette smoking was 2.5% [64]. However, results 

of this study indicated a significant gender difference in physical activity 

and smoking among university students, (P < 0.05). Several studies had 

shown inverse relationship between level of physical activity and 

overweight and obesity [36, 65]. It is well known that physical activity 

plays a protective role against obesity, controlling the storage, distribution 

and utilization of calories, leads to an elevation in daily energy expenditure, 

promotes fat oxidation in order to increase muscle mass and decrease fat 

mass [65]. In general, it is well known that, low levels of physical activity, 

sedentary habits, high protein and sugar intakes, low fiber consumption, 

and frequent snacking contribute to the high prevalence of overweight and 

obesity.  
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3. What are the present proportions of anemia among the studied 

sample of university students at An-Najah National University, 

Nablus, Palestine? 

Iron deficiency anemia could be attributed to low intake of iron 

and/or poor bioavailability of iron in the diet of students. The prevalence of 

anaemia among the studied sample of university students was 13.8%.  

Anaemia was more common in females (18.4%) compared to male students 

(9.2%). These findings are in agreement with other studies in the region 

[66, 67]. A cross-sectional study investigated the prevalence of iron 

deficiency anemia in school children aged 6 to 18 years, in the district of 

Salfeet in the West Bank area of Palestine and found that the prevalence of 

iron deficiency among females was 30.5%, and among males was (21.6%), 

[66]. 

In 2005, a study conducted on Schoolchildren aged 12 and 13 yrs 

(males: 504; females: 510) from nine primary schools, to assess the iron 

deficiency among schoolchildren of different socio-economic status in 

urban Turkey. The iron deficiency prevalence was 20.8% among girls and 

17.5% among boys [67]. 

4. Is there a significant relationship at the level ( = 0.05) between BMI 

and anemia among the studied sample of university students? 

Among the overweight male students, 14.3% had anaemia and among 

the obese males 14.3% had anaemia. No significant association was found 

between hemoglobin status (anemia) and BMI status among males, (P > 
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0.05).  On the other hand, among the overweight female students, 17.9 % 

had anaemia while among the obese females, none of them had anaemia. A 

significant association was found between anemia and BMI status 

(overweight and obesity) among females, (P < 0.05).  

These results are in agreement with a study which confirmed that 

overweight children and adolescents exhibited lower iron levels [68].  A 

cross-sectional study conducted in 2004, found that overweight children 

and adolescents exhibited lower iron levels; of those with iron deficiency 

anemia, more than 50% had a body mass index (BMI) greater than the 97th 

percentile [68]. 

5. Are there significant relationships at the level ( = 0.05) between 

anemia and dietary habits among the studied sample of university 

students? 

The findings of this study indicated that there were no significant 

relationships between anemia and dietary habits except for sweets 

consumption (for females only). This may be attributed to insufficient 

intestinal absorption of iron, menses, and bleeding—etc, as anemia was 

more common among females than males. 

Such results suggest that iron supplement and food iron fortification 

are required in order to overcome the prevalence of anemia (particularly 

among females), this simple but common health problem.  
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5.1 Limitations of this study 

The results of this study are limited by the use of a sample of 

students from just one university which may not be a representative of all 

university students in Palestine. This research study is limited to An-Najah 

National University - Nablus, and it is also limited to the university 

students of two faculties; Faculty of Science and Faculty of Arts; therefore, 

samples from other faculties and from different universities may provide a 

more inclusive picture of university students in Palestine.   

The sampling methodology of this study was done by convenient 

sampling method. 

5.2 Conclusions and Recommendations  

Conclusions 

According to results obtained, the author concluded that overweight 

and obesity are a problem among An-Najah National University students, 

despite the low prevalence of overweight and obesity in the studied sample 

as compared to prevalence in neighboring countries. Overweight and 

obesity were more common among male students compared to females. 

Prevalence of anaemia was more common among females than male 

students. The prevalence of abdominal obesity measured as waist 

circumference (17.8%) was significantly higher than overall obesity 

measured as BMI (4.6%) among university students and it was more 

common among female students compared to males. The consumption of 
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food which is considered important to prevent chronic diseases such as 

fruits and vegetables is relatively low. This may be due to lack of 

nutritional awareness among university students, Therefore educational 

programs which encourage increased consumption of fruits and vegetables 

and increased  physical activity are recommended for a good health as well 

as  preventive strategy for university students.  

Recommendations 

1-Further research is needed to investigate the prevalence of factors 

associated with overweight and obesity among larger samples 

representing all Palestinian university students. 

2- Awareness among university students should be increased, through 

health promotion, health education and nutritional programs that 

encourage increase in consumption of fruits and vegetables which is 

recommended for a good health, and targeting the impact of overweight 

and obesity on morbidity and mortality.  

3- Daily physical activity for university students should be encouraged in 

all university educational centers and faculties, as it plays a protective 

role against obesity, as well as its importance in the regulatory system 

controlling the storage, distribution and utilization of calories in order to 

increase muscle mass and decrease fat mass. Therefore dietary and 

exercise counseling are required as preventive strategies for university 

students. 
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4- Obesity represents a health problem to university students, as they have 

been experiencing a nutritional transition in food choices during the past 

years from the typical Mediterranean diet into the western fast food 

pattern. Therefore, it is important to pay attention to what university 

canteens offer for university students, in order to follow a balanced diet, 

to maintain physical fitness, and body mass index within the normal 

range. 

5-Policy makers must address the problem of overweight and obesity and 

focus on prevention strategies especially among university students. 

Furthermore, public demand for health and nutritional information 

should be taken into consideration when implementing strategies aimed 

at improving the nutritional well-being of individual. 

6-Iron supplement and food iron fortification are required in order to 

overcome prevalence of anemia, this simple but common health 

problem. 
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Annex 1 :The Questionnaire of the study (English version)  

Prevalence of overweight & obesity and their associations with dietary 
habits among Students from An-Najah National University: A cross-

sectional study  

Dear students.  

You are invited to fill up the following questionnaire form which aims to 
study the prevalence of overweight & obesity and their associations with 
dietary habits among Students from An-najah National University. This 
research study is going to be done by students of graduate studies, in order 
to fulfill their master degree of public health at An-Najah National 
University. Your participation in this study is voluntary & the participant 
can withdraw from the study at any time & without any reason. All data 
will be recorded & will remain stored in a locked cabinet during the study 
and will be destroyed after the study is complete. No name will be 
mentioned in the study and the students will be identified by codes.  
Therefore could you please kindly answer these questions in this form, 
assuring and confirming to you that this information will be used only for 
the research study. 
Many thanks for your cooperation  

The Questionnaire of the study  

Q001} the questionnaire number    …………………….  

Q002} Date:                           …………………….  

Q003} Participant ID. No.   ……………………..   

 

(This sign means that the question is extracted from the baseline study).  
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1-Background Information:  

Date of birth: …………………………  

  
Y 

 
Q004}   Age (Years) 

   

Q005} Gender (Sex):                  1- Male 
                         2- Female 

   

Q006} Marital status:  1- Single 
                                2- Married 
                                3- Engaged 
                                4- Others (widow, divorced, etc.) 

   

Q007} Family income / month: -------------- Shekel 
(Socioeconomical status) 

   

Q008} Living Place (Residence):  1- City 
                                       2- Town 
                                       3- Camp 

                                                           4- Student  residence 

   

Q009} Academic level:                  1- 1st year 
                                    2- 2nd  year 

                              3- 3rd  year 

                                         4- 4th year 

   

Q010} Faculty:                              1- Faculty of Science 
        2- Faculty of Arts 

 

2- Lifestyle: 

 

2- 1} The diet: 
2- 1a} Meal pattern:   

  

Q011} Do you take your meals regularly? 
                                                                  1- Always regular 

  2- Irregular 

   

Q012} How many main meals          1- One 
         do you eat daily?                            2- Two 

 3- Three 
 4- More than three 

     

Q013} How many snacks                 1- None  
      do you take per day?                        2- One  
                                                                3- Two 
                                                                4- Three 

 5- More than three 
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2- 1b} Food habits: 

 
 Q014} how many times do you eat/ take from the following?   

Rarely 
Once or 
twice per 

week 

Three or 
four times 

/ day
Daily Item Description 

    

 Q014a} Vegetables 

    

Q 014b } Fruits 

    

Q014c } Meat 

    

Q014d } Sweets 

    

Q014e } Bread 

    

Q014f } Soft drinks  
/Juice 

    

Q014g } Milk 

    

Q014h } Tea 

    

Q014i } Coffee 

    

Q014j } Quick meals 

    

Q014k } Margarin 

  

2-2} Physical (in) activity  and exercise:   

  

Q015} Do you practice any kind of sports? 
1- Yes 

                                                    2-  No 

   

Y 

If yes, please answer the following questions: 
Q016} What is the duration of practicing sports (in 
years)?  

    

---------------

  

Q017} which kind of exercises do you practice? 
                                                        1- yes 

                                                 2-No 
                                         Q023a} Walking 
                                         Q023b} Swimming                    
                                         Q023c}  Running 
                                         Q023d} Others. Specify it, ---- 

   

Q018} How many times do you practice exercise / 
week? 

-----------------------------------------------------------------------

    

Q019} How many hours do you sleep / day? 
--------------------------------------------------------------------- 
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2- 3} Smoking:   

  
Q020} Are you a smoker? 

1- Never smoke 
2- Current smoker 

   
Q021} If you are a Current smoker, How many 
Cigarettes do you smoke per day? 

1- Currently Less than 10 cigarettes 
2- Currently 10 – 20 cigarettes 
3-  Currently 20 – 30 cigarettes 
4- Currently 30 or more 

  

Y 

Q022} For how long have you been smoking (in years)?--
------------------------------------------- 

     

Q023}   What was your age when you started 
smoking? 

1- (10 – 15 years) 
2- (16 – 20 years) 
3- (21 and more) 

     

Q024} what is the type of tobacco do you smoke? 
1- Cigarettes 
2- Nergila 
3- Pipe. 

Many thanks for your cooperation  

For Researcher Use Only: 
3-Anthropometric measures: 

Kg    

mg    

  

Q025} Weight without shoes & heavy clothes 
in (Kg) 

cm    

  

Q026} Height without shoes in (cm) 

cm    

  

Q027} Waist circumference (cm) 

cm    

  

Q027} WHR (cm) 

 

4-Lab. Data:  

  

Q028} Hb level 
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CONSENT  FORM 
-

   
2010/2011 

//

 

.

,.

:

-. 

.

2006-2010

.

.

. 

0599702390E-mail  :bassam_as@yahoo.com

.

.

.

:- - - - - - - - - - - - -- - - - - - - - - - - - - - -- - - - - - - - - - - - - 

:
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The Questionnaire of the study (Arabic version) 

-

)

(

//

.

 

.

,.

Q001(:- - - - - - - - - - - - - - - - - - - - - - -

Q002(:- - - - - - - - - - - - - - - - - - - - - - - - - -

Q003(:- - - - - - - - - - - - - - - - - -

      

1234 1234
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1-/: 

:- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 

Q004()(    

  

Q005(:1-

2-

   

Q006(:1-/

2-/

 

3-/

4-

    

Q007(/:------------------

    

Q008(:1-

2-

 

3-

4-

    

Q009(:1-

2-

 

3-

4-

    

Q010(:1-

2-
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-:

  
2-1(:

2-1-(:

  

Q011(1-

2-

    

Q012(),,(

1-

2-

 

3-

4-

   

Q013(

 

1-

2-

3-

4-

5-
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2-1-(: 

 
Q014(/

 

Q014a(

Q014b(

Q014c(

Q014d(

Q014e(

Q014f(/

Q014g(

Q014h(

Q014i(

Q014j(

Q014k(
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2-2(:

  
Q015(1-

2-

   
,

 

Q016(

)(

   

Y 

 

Q017(

 

1-

2-

Q017a(

 

Q017b(

Q017c(

Q017d(,- - - - - - - - - - - - - - - - - - - - - - - 

      

Q018(

....................  

  

Q019(

................................  
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-3(:

Q020(

1- 

2- 

    

Q021(

1- 10

 

2- 10-20

 

3- 20-30

 

4- 30

    

Q022()(

- - - - - - - - - - - - - -   Y 

 

Q023(

1- )10-15( 

2- )16-20( 

3- )21(  

  

Q024(1-

2-

 

3-

       



 
71

:

3-

  
Q025(): ( Kg

   

mg    

  

Q026(

 

)(

 

cm

     

Q027( () (

 

cm

     

Q028( (/) (

 

cm

    

4-/: 

 

Q029(:   
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Annex 2: Table1: WHO standard classification of obesity (WHO 1997) 

  
BMI Risk of co-morbidities 

Normal BMI 18.5-24.9

 
average 

Overweight:     

Pre-obese 25.0-29.9

 

increased 

Obesity class I 30.0-34.9

 

moderate 

Obesity class II 35.0-39.9

 

severe 

Obesity class III  40 very severe 
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Annex 3: Table 2: Sex-specific waist circumferences for ‘increased 

risk’ and ‘substantially increased risk’ of metabolic complications 

associated with obesity in Caucasians 

  

Risk of obesity-associated metabolic complications

   

Increased Substantially increased 

Men  94 cm  102 cm 

Women

 

 80 cm  88 cm 

Note: The figure are population-specific and the relative risk also depends 

on levels of obesity (BMI) and other risk factors for CVD and NIDDM) 

(WHO report 1997).     
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Annex-4: 
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Annex-5: IRB Approval letter  
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Annex-6 /
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Annex-7: A picture for drawing blood sample from a participant 

 

A well qualified laboratory technician (Male) was drawing the blood 
sample from a participant   

 

A well qualified laboratory technician (Female) was drawing the blood 
sample from a participant.    
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