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Abstract: The present study objective was to measure the prevalence of obesity and assess body fatness among college
students in Hail, Northern Saudi Arabia, and to explore associated dietary behaviors. A sample of 314 adult college students
(236 females and 78 males) was recruited, and the prevalence of obesity was measured by assessing body composition using
bioelectrical impendence technique. Dietary behaviors were examined to elaborate their relevance to obesity by using a selfadministered questionnaire. Study results revealed that 25.6 % and 14.4% of the subjects were overweight and obese,
respectively. Females were at increased risk for both high risk waist-hip ratio (WHR) (p=0.000) and high body fat percent
(BF%) (p =0.004). Dietary behaviors varied across gender and BMI groups, with males preferring dining out, eating fast
foods, and carbonated beverages as compared to females who preferred dining with family, snacking on potato chips,
chocolates, cakes, sweets and drank more caffeinated beverages. Both genders were at risk for dietary behaviors like eating
less fruits and vegetables. Snacking was inversely associated with overweight and obesity (p =0.05) while drinking
caffeinated beverages was positively linked (p =0.043). Skipping breakfast (p=0.006), low consumption of fruits (p =0.012),
and frequent restaurant visits (p =0.027) were significantly associated with prevalence of high BF%. Results from this study
highlight the importance of early identification and correction of the unhealthy dietary and lifestyle behaviors contributing to
the high prevalence of obesity in young adults.
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1. Introduction
The Kingdom of Saudi Arabia (KSA) is one among the
few countries with the advantage of demographic dividend
because of its overwhelmingly young population. Around
29.4 % of the Saudi population is under 14 years old while
majority population is below the age of 30 years [1].
During the past decades, KSA has experienced dramatic
socioeconomic development accompanied by increased
urbanization. Living standards are on a rise, leading to
complex changes in patterns of health, disease and
mortality by substituting chronic diseases for infectious and
communicable diseases as the primary causes of morbidity
and mortality [2, 3]. Concurrent with this epidemiological
transition trend, the prevalence rates of overweight and
obesity are sharply rising in KSA [4]. The available
literature indicates that obesity is emerging as a major

health problem with approximately three quarters of
females and nearly two-thirds of males of adult population
in the Kingdom being either overweight or obese [5].
Obesity rates are also alarmingly increasing in the younger
populations of KSA [4, 6]. Interestingly, studies also
indicate variation in the prevalence rates of overweight and
obesity in different provinces of Saudi Arabia indicating the
disparity in health transition in these regions [4, 6].
Hail region in the North of Kingdom was reported to be
having the highest percentage of obese population (33.9%)
among all the regions of the KSA [4]. The recent massive
development of Hail into a fast growing sub-urban city
from a traditional agrarian society emphasizes the pressing
need for a thorough epidemiological survey in this region
introspecting for lifestyle factors responsible for being
epitome of obesity as compared to other regions. This
exploration can help in identifying health risk behaviors
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which are specific to Hail region, and will subsequently be
advantageous in expanding health awareness and creating
public education programs.
Young adults represent a period of various important
transitions relevant to later life and health with explicit
lifestyle priority issues, calling for specific strategies and
approaches. Research suggests greatest increases in obesity
occur in individuals between the ages of 18 to 29 years,
during the transition from adolescence to adulthood [2] and
young women notably having higher prevalence of
overweight and obesity as compared to males [7, 8].
Young adults are potentially at risk for poor dietary choices
largely because of their very high nutrient demands coupled
with incompatibility of their range of preferred foods and
patterns of eating. With appetite drives high in order to
meet physiological demands, they are strongly influenced
by feelings of hunger and select foods based on hedonistic
factors [9]. Young adults also tend to feel constrained in
terms of time, as they have to integrate their heavy
workloads at college, busy social programs and sporting
activities which can promote preferences for convenience
foods [9].
In view of the foregoing observations, the present
investigation was undertaken to assess the prevalence of
overweight and obesity along with body composition
analysis in a sample of male and female students from the
University of Hail [UOH) in Hail City, KSA, and to
examine its relevance to their present gender specific
dietary behaviors.

2. Methodology
2.1. Study Design, Sample and Data Collection
A cross sectional survey was planned and conducted in
both male and female campuses of University of Hail, Hail,
KSA during Nov., 2011 to Jan., 2012. Approximately, a
random sample size of 314 students (236 females from
female campus representing both Science and Humanities
Colleges and 78 males from male campus representing only
Science colleges because of logistic reasons) participated in
the survey. All enrolled participants were briefed about the
purpose of the study and were required to provide a written
informed consent before participating in the study. The
study protocol was approved by University of Hail
Committee on Human Research Ethics. After self reported
questionnaires were filled by the participants, trained
nutrition students helped them to undergo bioelectric
impedance analysis for anthropometric measurements in
the standard procedure protecting student privacy by
allowing for anonymous and voluntary participation.
Pregnant female students were excluded from participation
in the study.
2.2. Anthropometry
Anthropometric measurements such as body weight and
height were measured using standard techniques in the
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nutrition clinic. Body height was measured using
measuring rod (DETECTO, USA) to the nearest 0.01 m,
and body weight was measured with the subjects wearing
light clothing and no shoes using mechanical flat scale
(DETECTO, USA) to the nearest 0.1 kg. Body mass index
(BMI) was calculated as the ratio of weight (kilograms) to
the square of height (meters). According to World Health
Organization (WHO) [10] weight status was classified into
four categories: underweight (BMI<18.5), normal weight
(BMI between 18.5 – 24.99), overweight (BMI between
25.00-29.99), and obese (BMI ≥ 30.00). Body fat percent
(BF%) , skeletal muscle mass, waist to hip ratio (WHR)
and other body composition measurements were measured
with the help of bioelectric impedance analysis (InBody
520, GE Health Care, USA). Manufacturer’s instructions
were followed strictly for accurate measurement with
InBody 520. WHR was used to identify the study
population into low and high risk groups (cut-off for males
≥ 0.90 and for females ≥ 0.85) [11]. Normal ranges for
BF% were considered as follows: 10–20 % for males and
18–28 % for females [12].
2.3. Assessment Tool
The
questionnaire
requested
information
on
socio-demographic and anthropometric information which
included age, gender, college, self-reported height and
weight followed by questions related to study objectives as
follows:
Dietary assessment: Subject’s eating patterns and dietary
behaviors were assessed by asking how often dietary
behaviors like eating fruits, vegetables, breakfast, lunch,
dinner, fast foods as well as frequency related to snack food
consumption patterns were practiced over the past one
month. The questionnaire was adopted from a previously
published study [13] where authors have standardized its
use among university students. A slight modification was
done on the questionnaire to be more suitable with the
dietary and food patterns of the Saudi students.
Validation of the Questionnaire: For face and content
validity, the questionnaire was initially translated into
Arabic and then pre-tested for question accuracy and clarity.
Moreover, majority questions in the questionnaire were
taken from previously validated instrument [13], where
authors have standardized its use among university
students.
2.4. Statistical Analysis
The data set was cleaned and edited for inconsistencies.
Missing data were not statistically computed. Statistical
analyses were performed using the Statistical Package for
Social Sciences (version 16.0, SPSS, Inc) software.
Descriptive statistics such as means and standard deviations
were calculated for the continuous variables and frequencies
for qualitative data. Analyses of variance (ANOVA),
student’s t-test and chi-square analysis were used to examine
differentials in variables. Results were expressed as mean ±
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SD. All reported p values were 2-sided and differences were
considered statistically significant at p<0.05.

3. Results
A total of 313 subjects (18- 24 years, 20.61±1.56 years) of

which 78 male (24.9 %; 20.97±1.52 years) and 235 female
(75.1 %; 20.49±1.55 years) subjects participated in the
present survey. Vast majority of the study subjects were
unmarried (90.7 %); and were from science colleges
(81.5 %). The socioeconomic characteristics of these
subjects are reported in Table 1.

Table 1. Socio-demographic characteristics of the study population, n (%)
Characteristics
Sample Size
Age Groups (year)
College
Marital Status

Total
313 (100)
167 (53.4)
133 (42.5)
13 (4.2)
57( 18.5)
251 ( 81.5)
284 (90.7)
29 (9.3)

18-20
21-23
≥ 24 years
Humanity
Science
Unmarried
Married

Table 2 presents anthropometric measurements of the
study population. Results imply that, except for BMI and
WHR, all other anthropometric variables and body
composition components were significantly (P<0.05) higher
in males subjects than in females. For both males as well as
females, means of BMI (24.47±6.30 and 24.31 ± 5.47,
respectively) were closer towards the upper cut-off value of

Males
78 (24.9)
33 (42.3)
40 ( 51.3)
5 ( 6.4 )
0.0
78 (100)
73 (93.6)
5 (6.4)

Females
235 (75.1)
134 (57.0)
93 (39.6)
8 (3.4)
57 (24.8)
173 (75.2)
211 (89.8)
24 (10.2)

the normal range (BMI: 18.5 to 24.99), while both mean
WHR (0.87 ± 0.07 and 0.86 ± 0.07, respectively) and mean
BF% (24.03 ± 10.4 and 36.41 ± 9.44, respectively) were well
above the normal ranges, auguring for the fact that both
genders are equally at risk for developing overweight and
obesity in the near future.

Table 2. Anthropometric measurements for the study population (Mean±SD)
Measurement
Height (cm)
Weight (kg)
BMI (kg/m2)
WHR
BFM(kg)
BF%

Total
160.74 ± 8.51
62.95 ± 16.14
24.35 ± 5.67
0.87 ± 0.07
21.91 ± 11.52
33.33 ± 11.06

Males
172.12 ± 5.52
72.63 ± 18.84
24.47 ± 6.30
0.87 ± 0.06
19.26 ± 13.87
24.03 ± 10.4

Females
156.97 ± 5.41
59.74 ± 13.75
24.31 ± 5.47
0.86 ± 0.07
22.79 ± 10.53
36.41 ± 9.44

t-test Value (Males vs. Females)
21.12
6.50
0.20
1.40
2.06
9.32

t-test Sig.
0.000 *
0.000 *
0.840
0.164
0.042 *
0.000 *

*Significant difference at P<0.05.
Table 3. Obesity and WHR in the study population.n (%)
Category
Underweight
Normal BMI
Overweight
Obese
Low risk WHR group (Males ≤ 0.89 and females ≤ 0.84)
High Risk WHR group (Males ≥ 0.90 and females ≥ 0.85)
Low BF% (≤ 9 for males and ≤ 17 for females)
Normal BF % (10-20 for males and 18-28 for females)
High BF % (≥ 21 % for males and ≥ 29 % for females)

Total(n=313)
38 (12.1)
150 (47.9)
80 (25.6)
45 (14.4)
159 (50.80)
154 (49.2)
11 (3.51)
59(18.85)
243 (77.64)

Males (n= 78)
12 (15.4)
33 (42.3)
20 (25.6)
13 (16.7)
53 (67.9)
25 (32.1)
4 (5.1)
24 (30.8)
50 (64.1)

Females (n=235)
26 (11.1)
117 (49.8)
60 (25.5)
32 (13.6)
106 (45.1)
129 (54.9)
7 (3.0)
35 (14.9)
193 (82.1)

x2 Value
1.963 (P=0.583)

12.226 (P=0.0001)*
11.051 (P=0.004) *

*Significant difference
Table 4. BMI and BF%, according to gender stratified BMI groups (Mean±SD)
Gender (n)
Males (78)

BMI Groups (n)
Underweight (12)
Normal BMI (33)
Overweight (20)
Obese (13)

F-Value
Females (235)

Underweight (26)
Normal BMI (117)
Overweight (60)
Obese (32)

F-Value
** Significant differences for BMI groups at p<0.01

BMI
17.49± 0.72
21.47 ± 1.88
26.69 ± 1.24
35.11 ± 6.21
98.956**
17.27± 0.92
21.63 ± 1.85
27.17 ± 1.60
34.43 ± 4.16
410.379**

BF %
14.43 ± 4.85
18.38 ± 4.88
28.46 ± 3.97
40.40 ± 9.04
64.605**
24.31 ± 5.61
32.75 ± 6.85
42.09 ± 5.29
48.97 ± 4.35
112.418**
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Table 5. BF% in the study subjects according to their BMI group n (%)
BMI group
Underweight
Normal
Overweight
Obese

Low BF% (≤ 9 for males and
≤ 17 for females)
Males
Females
2 (16.7)
3 (11.5)
2 (6.1)
4 (3.4)
0
0
0
0

Normal BF% (10-20 for males and
18-28 for females)
Males
Females
9 (75)
18 (69.2)
15 (45.5)
16 (13.7)
0
1 (1.7)
0
0

High BF% (≥ 21 % for males and
≥ 29 % for females)
Males
Females
1 (8.3)
5 (19.20)
16 (48.5)
97 (82.9)
20 (100)
59 (98.3)
13 (100)
32(100)

Table 6. Dietary behaviors among the study population according to gender (%)
No

Q.1

Dietary Behavior

Response

Frequency of Breakfast

Q.2

Frequency of meals excluding snacks

Q.3

Frequency of snacking apart
regular meals

Q.4

Frequency of eating green, red, and
yellow colored vegetables

Q.5

Frequency of eating fruits

Q.6

Frequency of eating fried foods

from

Q.7

Frequency of eating with families

Q.8

What type of food do you think you
should eat to have a balanced nutrition

Q.9

Frequency of consumption of carbonated
beverages per day

Q.10

Frequency of consumption of potato
chips per day

Q.11

Frequency of consumption of caffeinated
beverages per day

Q.12

Frequency of consumption of sweets and
desserts per day

Q.13

Frequency of consumption of chocolates
per day

Q.14

Eating out in restaurants per week

*Significant difference.

Daily
2-3 times per week
1-2 times per week
Rarely or never
one meal Daily
2 Meals per day
3 Meals per day
4 Meals per day
one time Daily
2 times per day
3-4 times daily
Rarely or never
Daily
3-4 times per week
1-2 times per week
Rarely or never
Daily
3-4 times per week
1-2 times per week
Rarely or never
Daily
3-4 times per week
1-2 times per week
Rarely or never
Daily
3-4 times per week
1-2 times per week
Rarely or never
Mainly meats
Mainly vegetables
Meat, vegetables and other variety of foods
others
Rarely or never
One to two times
three times
four times and more
Rarely or never
One to two times
three times
four times and more
Rarely or never
One to two times
three times
four times and more
Rarely or never
One to two times
three times
four times and more
Rarely or never
One to two times
three times
four times and more
Rarely or never
One to two times
three times
four times and more

Male
46.2
20.5
14.1
19.2
7.7
52.6
37.2
2.6
30.8
34.6
11.5
23.1
15.4
16.7
37.2
30.8
6.4
12.8
35.9
44.9
12.8
37.2
33.3
16.7
57.7
33.3
7.7
1.3
9.0
17.9
62.8
10.3
37.2
25.6
24.4
12.8
84.6
7.7
5.1
2.6
25.6
29.5
23.1
21.8
67.9
24.4
6.4
1.3
66.7
16.7
12.8
3.8
19.2
24.4
25.6
30.8

Gender
Female
44.3
21.3
10.2
24.3
19.1
53.6
26.8
0.4
36.2
33.6
11.5
18.7
12.0
13.7
31.6
42.7
5.1
14.5
33.3
47.0
10.3
18.4
33.8
37.6
75.2
11.1
9.8
3.8
9.1
33.6
44.0
13.4
58.1
17.9
7.4
16.6
58.4
16.9
6.5
18.2
37.5
19.8
10.8
31.9
52.2
24.1
8.2
15.5
47.0
23.3
12.5
17.2
45.9
20.2
12.9
21.0

Chi- Square
1.499
(p=0.683)

9.667
(p=0.022*)

1.068
(p=0.785)

3.551
(p=0.314)

0.468
(p=0.926)

17.243
(p=0.001*)

21.356
(p=0.000*)

9.539
(p=0.023*)

21.329
(p=0.000*)

19.688
(p=0.000*)

13.223
(p=0.004*)

12.745
(p=0.005*)

13.091
(p=0.004*)

19.381
(p=0.000*)
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Table 7. Dietary behaviors among the study population according to BMI groups (%)
Response
No

Dietary Behavior

Q.1

Frequency of Breakfast

Q.2

Frequency of meals
excluding snacks

Q.3

Frequency of snacking
apart from regular meals

Q.4

Frequency of eating green,
red, and yellow colored
vegetables

Q.5

Frequency of eating fruits

Q.6

Frequency of eating fried
foods

Q.7

Frequency of eating with
families

Q.8

What type of food do you
think you should eat to
have a balanced nutrition

Q.9

Frequency of consumption
of carbonated beverages
per day

Q.10

Frequency of consumption
of potato chips per day

Q.11

Frequency of consumption
of caffeinated beverages
per day

Q.12

Frequency of consumption
of sweets and desserts per
day

Q.13

Frequency of consumption
of chocolates per day

Q.14

Eating out in restaurants
per week

*Significant difference

Daily
2-3 times per week
1-2 times per week
Rarely or never
one meal Daily
2 Meals per day
3 Meals per day
4 Meals per day
one time Daily
2 times per day
3-4 times daily
Rarely or never
Daily
3-4 times per week
1-2 times per week
Rarely or never
Daily
3-4 times per week
1-2 times per week
Rarely or never
Daily
3-4 times per week
1-2 times per week
Rarely or never
Daily
3-4 times per week
1-2 times per week
Rarely or never
Mainly meats
Mainly vegetables
Meat, vegetables and
other variety of foods
others
Rarely or never
One to two times
three times
four times and more
Rarely or never
One to two times
three times
four times and more
Rarely or never
One to two times
three times
four times and more
Rarely or never
One to two times
three times
four times and more
Rarely or never
One to two times
three times
four times and more
Rarely or never
One to two times
three times
four times and more

BMI Groups
Non-obese
(underweight and Normal BMI)
47.3
22.9
8.5
21.3
16.0
54.3
29.8
0.0
37.2
36.2
11.7
14.9
12.2
13.3
36.2
38.3
4.8
15.4
36.2
43.6
9.6
24.6
35.3
30.5
72.7
18.2
6.4
2.7
10.7
25.7

Obese
(Overweight and Obese)
40.8
18.4
15.2
25.6
16.8
52.0
28.8
2.4
31.2
30.4
11.2
27.2
13.7
16.1
28.2
41.9
6.5
12.1
30.6
50.8
12.8
20.8
31.2
35.2
68.0
14.4
13.6
4.0
6.5
35.8

52.4

43.1

11.2
54.3
19.0
11.4
15.2
65.6
15.1
7.0
12.4
36.2
25.4
9.7
28.6
52.2
26.3
8.1
13.4
51.1
22.0
15.6
11.3
40.6
18.2
18.2
23.0

14.6
50.4
21.1
12.2
16.3
64.2
13.8
4.9
17.1
32.0
17.6
20.0
30.4
62.1
21.0
7.3
9.7
53.2
21.0
8.1
17.7
37.1
25.8
12.9
24.2

Chi- Square
5.045
(p=0.169)

4.641
(p=0.20)

7.280
(p=0.05*)

2.219
(p=0.528)

2.469
(p=0.481)

2.050
(p=0.562)

5.499
(p=0.142)

6.001
(p=0.112)

0.473
(p=0.925)

1.787
(p=0.618)

8.177
(p=0.043*)

3.146
(p=0.370)

5.689
(p=0.128)

3.619
(p=0.306)
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Table 8. Dietary behaviors among the study population according to BF% groups (%)
No

Dietary Behavior

Q.1

Frequency of Breakfast

Q.2

Frequency of meals
excluding snacks

Q.3

Frequency of snacking
apart from regular
meals

Q.4

Frequency of eating
green, red, and yellow
colored vegetables

Q.5

Frequency of eating
fruits

Q.6

Frequency of eating
fried foods

Q.7

Frequency of eating
with families

Q.8

What type of food do
you think you should
eat to have a balanced
nutrition

Q.9

Frequency of
consumption of
carbonated beverages
per day

Q.10

Frequency of
consumption of potato
chips per day

Q.11

Frequency of
consumption of
caffeinated beverages
per day

Q.12

Frequency of
consumption of sweets
and desserts per day

Q.13

Frequency of
consumption of
chocolates per day

Q.14

Eating out in
restaurants per week

Response
Daily
2-3 times per week
1-2 times per week
Rarely or never
one meal Daily
2 Meals per day
3 Meals per day
4 Meals per day
one time Daily
2 times per day
3-4 times daily
Rarely or never
Daily
3-4 times per week
1-2 times per week
Rarely or never
Daily
3-4 times per week
1-2 times per week
Rarely or never
Daily
3-4 times per week
1-2 times per week
Rarely or never
Daily
3-4 times per week
1-2 times per week
Rarely or never
Mainly meats
Mainly vegetables
Meat, vegetables
and other variety of
foods
others
Rarely or never
One to two times
three times
four times and more
Rarely or never
One to two times
three times
four times and more
Rarely or never
One to two times
three times
four times and more
Rarely or never
One to two times
three times
four times and more
Rarely or never
One to two times
three times
four times and more
Rarely or never
One to two times
three times
four times and more

BF% Groups
Non-obese (Low and Normal BF% )
58.6
7.1
10.0
24.3
15.7
44.3
38.6
1.4
32.9
28.6
15.7
22.9
12.9
22.9
30.0
34.3
8.6
20.0
18.6
52.9
12.9
27.1
22.9
37.1
80.0
12.9
5.7
1.4
5.7
25.7

Obese (High BF% )
40.7
25.1
11.5
22.6
16.5
56.0
26.7
0.8
35.4
35.4
10.3
18.9
12.8
12.0
33.9
41.3
4.5
12.4
38.4
44.6
10.3
21.9
36.8
31.0
68.2
17.8
10.3
3.7
10.0
30.8

55.7

46.7

12.9
50.7
23.2
14.5
11.6
72.9
11.4
5.7
10.0
32.9
21.4
14.3
31.4
57.1
21.4
7.1
14.3
58.0
15.9
11.6
14.5
44.3
8.6
21.4
25.7

12.5
53.4
18.9
10.9
16.8
62.8
15.5
6.3
15.5
35.0
22.5
13.8
28.8
55.8
25.0
7.9
11.2
50.2
23.2
12.9
13.7
37.8
24.9
14.5
22.8

Chi- Square
12.353
(p=0.006*)

4.201
(p=0.241)

2.661
(p=0.447)

5.376
(p=0.146)

10.934
(p=0.012*)

4.725
(p=0.193)

3.990
(p=0.263)

2.497
(p=0.476)

2.074
(p=0.557)

2.629
(p=0.452)

0.244
(p=0.970)

0.763
(p=0.858)

2.037
(p=0.565)

9.023
(p=0.027*)

*Significant difference

Collectively, 40% of the study subjects were overweight
and obese, with 25.6 % of the total subjects being
overweight (BMI 25- 29.99) while 14.4 % were obese

(BMI≥30) (Table 3). According to BMI gender stratification,
higher prevalence of underweight (15.4 % vs. 11.1 %) and
obesity (16.7 % vs. 13.6 %) in males was observed as
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compared to females. The differences were not statistically
significant (χ2=1.963, P=0.580). On the other hand, there
was a significant difference in the prevalence of high risk
WHR between males (32.1 %) and females (54.9 %); with
females having 2.5 times increased risk of having high risk
WHR as compared to males (χ2=12.226, P=0.000;
OR=2.580 (95 % CI: 1.503-4.430). Similarly, prevalence of
high BF% exhibited significant differences between males
and females (χ2=11.051, P=0.004), with females being at
higher risk for high BF% as compared to males.
Table 4 presents mean BMI and BF%, across BMI groups,
which were significantly lowest (P<0.01) for underweight
and highest for obese group for both genders. However
Table 5 signifies that body composition analysis assures
better recognition of body fat content than BMI alone, and
also suggests that it is imperative to consider gender
disparity too. It is evident from this table that the distribution
of BF% varies across genders for underweight and normal
BMI groups. In male underweight BMI group nearly 75 %
have normal BF% and 8.3 % have high BF%; whereas
female underweight BMI group have only 69.3 % with
normal BF% and around 19.2 % have high BF%. Similarly,
male normal BMI group have 45.5 % with normal BF% and
48.5 % with high BF%; while in female normal BMI group
only 13.7 % have normal BF% while nearly 82.9 % have
high BF%. Both male and female overweight and obese
groups have 100 percent high BF%.
Table 6 presents dietary behaviors among the study
population and according to gender of the subjects. One
interesting finding of the current study is that only 44 % of
female students believed in consumption of variety of foods
as a key factor in achieving balanced diet, when compared
with 62.8 % of male students with the same belief (x2=
9.667; P=0.022). Overall, 24.3 and 19.1 % of female
students were at risk for skipping breakfast and meals
respectively. High prevalence of rare or never vegetable and
fruit consumption patterns (males 30.8 and 44.9 % and
females 42.7 and 47 %, respectively) also suggest the need
for awareness of health promoting dietary habits among the
study population.
Gender differences were also found towards health risk
food preferences. As compared to females, males reported
significantly higher consumption of fried foods (x2= 17.243;
P=0.001); carbonated beverages (x2= 21.329; P=0.000) and
fast foods (x2= 19.381; P=0.000). As compared to males,
females reported significantly higher consumption of potato
chips (x2= 19.688; P=0.000); caffeinated beverages (x2=
13.223; P=0.004); sweets and desserts (x2= 12.745;
P=0.005); and chocolates (x2= 13.091; P=0.004).
Table 7 presents dietary habits of BMI groups (obese and
non obese) among the study population. Overall, obese BMI
group (overweight and obese) appears to be at risk for health
risk dietary habits like skipping breakfast, low consumption
of vegetables and fruits, eating fried foods, potato chips,
caffeinated beverages, chocolates as compared to non-obese
(normal and underweight) BMI group. However the trend
differences were not statistically significant except for

consumption of caffeinated beverages (x2= 8.177; P=0.043).
Snacking was significantly inversely associated with BMI
(x2= 7.280; P=0.05) indicating positive role in the
prevention of obesity. Only 43.1 % of overweight and obese
BMI group believed in variety as the basis of balanced diet
as compared to 52.4 % of normal and underweight BMI
group.
A similar trend was observed for BF% groups (Table 8).
Skipping breakfast was significantly associated with high
BF% prevalence (x2= 12.353; P=0.006). Other health risk
dietary habits significantly associated for high BF% include
low consumption of fruits (x2= 10.934; P=0.012), and fast
food consumption (x2= 9.203; P=0.027) as compared to low
and normal BF% groups. Only 46.7 % of high BF% group
believed in variety as the basis of balanced diet as compared
to 55.7 % of low and normal BF% groups.

4. Discussion
Rising epidemic of obesity and consequent increase in
obesity related chronic diseases is currently the major public
health concern threatening healthcare systems, economies
and individual lives. However, easy solutions are unlikely
given the complex interactions of lifestyle factors in the
etiology of the obesity. Prevention, especially from younger
ages onwards, is always the effective strategy to combat the
consequences of obesity in communities. Lifestyle changes
across the world primarily in dietary habits and physical
activity patterns were linked with this epidemic of obesity.
Identifying the poor dietary choices and other health risk
behaviors early in life along with multifaceted efforts to
improve right choices will therefore go a long way in turning
around the epidemic.
The present study indicates the prevalence of overweight
and obesity in the university students as 25.6 % and 14.4 %.
These results are in acceptance with previous studies done
on university students from Saudi Arabia [7, 8, 14 and 15].
Another recent study on Saudi female university students
reported an overweight of 31.4% and obesity of 16.5% [16].
A recent review [2] attempted to comprehend the changes in
prevalence trends of obesity in the Gulf region over a period
of time indicated that in Saudi Arabia, obesity (BMI ≥ 30]
among young women was consistently higher then young
men in 1990’s although the gap narrowed over time by
2000’s. However for overweight the prevalence rates were
same for both genders across the time according to the
studies mentioned in this review. In the current study also,
overweight prevalence rates were same for young men and
women.
Recent literature indicates that body composition analysis
is more desirable determinant of obesity rather than BMI
alone [17]. The present study results were also in support of
this assumption. Percent body fat distribution varies within
the underweight and normal BMI groups demonstrating
complex distribution of the adiposity in these groups and
these results correlate with other studies from the region [8].
As suggested by Meeuwsen et al. [18] these results also
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confirm the striking finding that BMI can predict BF% fairly
well among both genders among the overweight and obese
BMI groups. It is the variation among those with
underweight and normal BMI which is more poorly
associated with BF% that is of greater concern. In near
future, it is unlikely for BMI to be replaced by any other
measures of fatness for large epidemiological studies since it
can be measured effortlessly. However, caution is vital when
applying the BMI concept for underweight and normal BMI
population groups given that variation in BF% was poorly
detected by BMI in these groups.
The Kingdom’s National Nutrition Survey indicated the
changing dietary preferences of the Saudi population
towards eating non-nutritional and high calorie snacks like
fried foods and carbonated drinks commonly in day to day
life [5]. These changes reflect the shifting
socio-environmental conditions which can predispose young
adults to obesity. Only limited research is available from
KSA region which focused on dietary and other lifestyle
behavior patterns among young adults [7, 8]. Few other
studies address about lifestyle trends in general population
[5, 19, 20]. All the studies raise alarm for increasing
sedentary lifestyle and fast food culture.
The current study documents gender specific differences
for health risk and health promoting dietary behaviors.
Obese males spend less time with families, eat more fried
foods and fast foods and drink more carbonated beverages as
compared to obese females who prefer snacking on potato
chips, chocolates, cakes, sweets and would prefer to drink
more caffeinated drinks. Both genders were at risk for
dietary behaviors like eating less fruits and vegetables.
Interestingly, in this study gender differences (52.4 and
43.1 % for males and females, respectively) were also noted
for belief in variety of the diet as key for balanced nutrition.
A study done on male college students from Qassim area in
KSA which is proximally closer to Hail also reported similar
results that only 59.7 % of subjects agreed to variety as key
for balanced nutrition. These figures were alarmingly low as
compared to a Lebanese study which reported 77 and 73 %
respectively [13] and an American study which reported
94.4 % of the students agreed eating variety of foods as vital
for good health [22].
Breakfast skipping behavior, eating less fruits and eating
frequently in restaurants have established significant
association with high BF% in the present study. Gender wise
analysis (data not presented) also confirmed the inverse
association between low consumption of fruits with high
BF%. These findings are interesting particularly the
association of habit of low consumption of fruits with high
BF% given the fact many studies [8, 16, 23, 24] have
indicated the prevalence of habitual low consumption of
fruits and vegetables in Saudi Arabia.
Findings of the current study also suggest habit of
frequent snacking behavior inverse association with BMI. A
recent study [8] which was done on male Saudi college
students also indicated similar relationship for snacking with
BMI proving Bellisle et al.[25] assumption, i.e. "nibbling
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meal pattern” helps in avoidance of obesity rather than the
“gorging meal pattern”.
The study results on dietary habits help in identifying the
crucial missing links in understanding epidemic of obesity
which in turn helps in tailor made nutritional interventions to
promote healthy behaviors among younger generations. This
study which was done simultaneously on both genders from
the same population gains huge importance in understanding
gender disparity in health risk dietary behaviors, given the
fact that only one study is available addressing obesity and
dietary behaviors association among only male KSA young
adult population [8]. This study results therefore emphasizes
the need for future research focusing on developing
differential primary prevention intervention strategies
catering to varying gender requirements.
The current study encompasses several limitations. The
findings of our study could be limited since it was a
cross-sectional study which may not be sufficient enough to
evaluate dietary behaviors of the study population. Also
majority students who participated were from science
colleges and therefore may not be representing the entire
university colleges. The study focused primarily on dietary
behaviors association with BMI and BF% which may limit
our understanding of other lifestyle factors which are known
to confound them.

5. Conclusion
In summary, our findings were consistent with previous
studies indicating a high prevalence of overweight and
obesity defined on the basis of both BMI as well as body
composition analysis among university students in KSA.
The contributing factors for obesity were different for males
and females. Health risk dietary behaviors like, low
vegetables and fruits intake, high consumption of fast foods,
fried foods, carbonated and caffeinated beverages coupled
with inadequate physical activity were most common risk
factors for obesity among the participants. The study
findings emphasize the need for planning gender-specific
nutrition education programs to reverse and reduce the
epidemic of obesity and safeguard the future health of young
people and adults in Saudi Arabia.
Universities provide the last opportunity to reach large
number of students before they enter realms of life for
behaviour modification. Given the medical care costs and
complexities in living with chronic diseases it is better to
prevent obesity early in the life so as to promote healthy
nations. The study findings therefore will have several
important implications for future prevention efforts.
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