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Abstract

Background: Obesity frequency among adults is ris-
ing and has become a growing epidemic worldwide
and is related to the high risk of obesity later in life.
In last 30 years childhood obesity has more than tri-
pled. Overweight in young ages is suggested to be
related to many cardio-metabolic risks factors such
as metabolic syndrome, type 2 diabetes, hyperten-
sion, insulin resistance, metabolic syndrome and dy-
slipidemia and 70% of obese adolescents have their
first cardiovascular disease risk factor and 30% have
their second or more.

Aim: To estimate the prevalence and correlates of
obesity among children in Aseer region.

Methodology: A descriptive cross-sectional survey
was conducted in different colleges at King Kha-
lid University, Abha Saudi Arabia during the period
from September 2020 to December 2020. A total of
nine colleges were included. After obtaining permis-
sion from the college authority, self-administered
questionnaires were distributed to a total of 1,000
students, with explanations about the questionnaire
by the principal investigator.

Results: The study included 445 students who
completed the study questionnaire. Students’ ages
ranged from 18 to 25 years old with mean age of
22.0 £ 1.7 years. Exactly 313 (70.3%) were medi-
cal students and 271 (60.9%) were males. Exactly
214 (48.1%) students had normal weight while 119
(26.7%) had overweight, and 112 (25.2%) were
obese (class 1 obesity (13.7%); class 2 obesity
(6.7%), and class 3 obesity (4.7%)). About 65% of
the students using the elevator during attending
lectures had overweight / obesity in comparison to
39.9% of those who go up by stairs, with recorded
statistical significance (P=.001).

Conclusions: In conclusion, the study revealed that
nearly half of the university students were overweight
or obese with overweight more prevalent. Obesity
was more recorded among male, older aged stu-
dents who frequently had a family history of obesity.
Improving the children’s lifestyle and dietary habits
is mandatory to work against weight gain.
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Background

Obesity is increase of fat deposition in the body which
affects the individual's health, which is classified as
overweight and obesity according to body mass index
(BMI). For adults overweight is BMI greater than or equal
to 25kg/m2 while obesity is equal to or more than 30kg/m2
[1]. Other classifications classify obesity according to BMI
also as grade 1 which is 25-29.9kg/m2 while grade 2 is
30-39.9kg/m2 and Grade 3 is equal or more than 40kg/
m2 [2]. The economic impact annually is corresponding
to $2 trillion and 2.8% of global Gross Domestic Product
[3]. For Obesity there are many risk factors such as family
history, high calorie diet, lack of exercise, smoking, stress,
pregnancy, bad behaviour , personal socioeconomic
status, aging and decrease in sleep duration. The
comorbidities associated with obesity are cardiovascular
diseases such as hypertension, neurovascular diseases
such as stroke, diabetes mellitus, cancers, reproductive
problems, obstructive sleep apnea, joint diseases,
hormonal changes, psychological problems and disability
[4]. A systematic review study showed the prevalence of
BMI equal or more 25kg/m2 changed from 24.8% in 1980
to 36.9% in 2013 for men while from 29.8% in 1980 to
38% in 2013 for females. According to the same study
Saudi Arabia overweight males less than 20 year sold
were 23.5% and for same age obese were 9.4%, while
for males more than 20 years old overweight were 69%
and obesity for the same age was 30%, while 37.4% and
14.8% females were overweight and obese respectively
less than 20 year old , while 74.2 and 44.4 females were
overweight and obese respectively in those more than
20 years old [5]. A review prevalence of obesity in Saudi
Arabia study done in 2016 showed the Saudi Arabia is
the 15th most obese country with a rate of 33.7%. Also
in the same study the prevalence in 2017 was 52.9% and
expected prevalence of obesity in 2022 was 59.5% [6]. A
study published in the Saudi journal of obesity considered
the prevalence of obesity among Saudi board residents in
Aseer region ofSaudi Arabia, as approximately 23.2% of
them as obese while 36% as overweight [7].

Methodology

A descriptive cross-sectional survey was conducted
in different colleges at King Khalid University, Abha
Saudi Arabia during the period from September 2020 to
December 2020. A total of nine colleges were included (6
non-medical and 3 medical). The study population were
students in different grades. Two-stage stratified cluster
random sampling was performed. Colleges were stratified
into medical and non-medical. In the first stage, within
each stratum, random colleges were selected by simple
method. In the second stage, students at different grades
were included consecutively in each college and enrolled
after explaining the study objectives and confirming their
data confidentiality. After having permission from the
school colleges, self-administered questionnaires were
distributed to a total of 1000 children, with explanations
about the questionnaire by the principal investigator. Then,

questionnaires filled in by students were collected on the
second day where the weight and height measurements
inclusion of each students were confirmed besides all data
regarding students such as nutritional habits, lifestyle,
other habits , medical and family history besides socio-
demographic data and GPA. Body mass index (BMI)
was defined as the ratio of body weight to body height
squared, expressed as kg/m2. Based on BMI, children
and adolescents were classified according to thinness,
normal weight, overweight or obesity using sets of age-
and sex-specific cut-offs specified by WHO. A standard
deviation score >1.04 for body mass index (above the
85th centile) was defined as overweight, and a standard
deviation score >1.64 (above the 95th centile) was defined
as obese [8].

Data analysis

After data were extracted, it was revised, coded, and fed
into Statistical Software IBM SPSS version 22(SPSS,
Inc. Chicago, IL). All statistical analysis was done using
two tailed tests. P value less than 0.05 was statistically
significant. Descriptive analysis based on frequency and
percent distribution was done for all variables including
student’s demographic data, GPA, medical history, family
history of obesity, behaviours and practices as risk factors
for obesity and stress level. Cross-tabulation was used to
assess risk factors of obesity. Also, it was used to test for
distribution of BMI by students’ personal characteristics
and effect of obesity on student’s health status GPA.
Relations were tested using Pearson chi-square test.

The study included 445 students who completed the study
questionnaire. Students’ ages ranged from 18 to 25 years
old with mean age of 22.0 + 1.7 years. Exactly 313 (70.3%)
were medical students and 271 (60.9%) were males. Only
22 (4.9%) students worked besides studying and income
was just sufficient among 234 (53.1%) students. Exactly
244 (54.8%) students reported that they had obese
persons in their families among 152 (62.3%) of them. GPA
of 3.75 to 4.49 was reported by 186 (41.8%) students.

Figure 1 shows prevalence of obesity among students
in King Khalid University. Exactly 214 (48.1%) students
had normal weight while 119 (26.7%) had overweight, and
112 (25.2%) were obese (class 1obesity (13.7%); class 2
obesity (6.7%), and class 3 obesity (4.7%)).

Table 1 shows distribution of students’ BMI by their personal
characteristics. Overweight / obesity was detected among
63% of students aged 24 years or more in comparison
to 37.5% of those who were aged 18 to 20 years with
recorded statistical significance (P=.003). Also, 64.6% of
male students had overweight/ obesity compared to 32.2%
of females (P=.001). Exactly 59% of students with a family
history of obesity were overweight / obese compared to
43.3% of those without (P=.001). Also, overweight/ obesity
was detected among 78.9% of students with 5 obese
persons in the family or more compared to 53.3% of those
with 1 to 2 persons (P=.038).
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Regarding risk factors of obesity among students (Table
2), 65.1% of the students using the elevator during
attending lectures had overweight / obesity in comparison
to 39.9% of those who go up by stairs with recorded
statistical significance (P=.001). Also, 52.6% of students
who practice sports for 30 minutes per week were obese
compared to 50.6% of those who did not with no statistical
significance (P=.684). Exactly 46.3% of students who
sleep for 8 hours daily were obese in comparison to 59.6%
of those who sleep for more than 8 hours (P=.049). All
other factors including smoking, fast food intake, parking
place, and long sitting time showed higher rate of obesity
with no statistical significance.

Table 3 illustrates effect of obesity on student’s health
status and educational achievement. Irregular menses
was reported among 31.4% of female students with normal
weight compared to 26.8% of those with overweight/
obesity (P=.538). Having chronic health problems
was reported by 7% of students with normal weight in
comparison to 17.3% of those with overweight/obesity
with reported statistical significance (P=.001). The most
reported chronic health problems were asthma (2.8% vs.
9.5%, respectively), DM (1.4% vs. 1.7%, respectively) and
HTN (0.9 vs. 3.0%, respectively; P=.015). Exactly 40.2%
of students with normal weights had GPA of 4.5-5 versus
24.2% of overweight / obese students (P=.002).

Figure 1. Prevalence of obesity among students in King Khalid University, Abha, Saudi Arabia
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Table 1. Distribution of students BMI by their personal characteristics, King Khalid University, Saudi Arabia

Obesity
Personal data et MNermal v E;::;g hf P-value
Mo P Mo %o Mo %o
College
Medical 31z 70.3% 143 45. 7% 170 54.3% I
Mon-medical 1=2 29.7% 7l 53.8% il i, 2%
Age inyears
18-20 a8 19.8% =] 22.5% 33 37.5% 03
21-23 276 2. 0% 1239 4. 7% 147 53.3%
24+ a2l 12.2% 30 37.0% =i 53.0%
Gender
Male 271 a0, 9% a5 35.4% 175 G54 6% A0LF
Female 174 39.1% 112 Br.a% L 32.2%
Marital status
Single 422 a4 8% 207 49.1% 215 Ci.9% oz
Maorried 23 5.2% 7 30.4% 1a o5.6%
Has additional job
Yes 22 4.9% 7 31.8% 15 b, 2% A17
Mo 423 a5 1% 207 43.9% 216 El.1%
Monthly income
insufficient 1= 2.9% ) 358.5% a 1.5% :
Just sufficient 234 53.1% 105 44 9% 129 e el
More than sufficient 194 44, 0% 102 L2.5% a2 47.4%
Family history of obesity
Yes 244 54.2% 100 41.0% 144 5o.0% AoLe
Mo 201 g5, 2% 114 L. 7% a7 43.3%
If yes, hiow many
1-2 152 B2.3% 71 46.7% a2l £3.3% 3
3-4 FE] 29.9% 25 34.2% 43 05.8%
5+ 14 7.8% 4 21.1% 15 78.9%
P: Pearson X2 test * P < 0.05 (significant)
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Table 2. Risk factors of obesity among students in King Khalid University, Saudi Arabia

Ohesity
Risk factors s Normal . E:I::::sleg i uraF;-ue
Mo % Mo % Mo %

Smoking Maon-smoker 380 26.2% 158 40.5% 192 50.5%
Ex-smolker 19 4.3% 8 42.1% 11 57.9% 326
current smoker 42 9.5% 16 38.1% 26 Bl.9%

Practice 5|:Inurt5. for at fes L 30.0% 7a 45.4% 2l Sie% 684

least 30 minutes [ 285 Gd, 0% 135 47.4% 150 S2.6% |

Type of sports Walking 134 24.3% &4 47 8% 70 52.2%

Foothall 37 23.3% 23 62.2% 14 37.8%
Heawy weightlifting 42 26.4% 22 52.4% 20 47.6% 335
Swimming 12 11.9% 11 57.9% 8 42.1%
Others 15 9.4% o B0, 0% i 40.0%

Mumber of days f 1-2 41 25.6% 20 48.8% 21 51.2%

weeks 3-4 54 33.8% 27 50.0% 27 50.0% 893
5-7 65 4. 6% 32 49 2% 33 50.8%

Daily sleep hours <3 hours 223 50.1% 110 49.3% 113 S0.7%

2 hours 1oz 24.3% 58 53.7% 50 4i5.3% 049
* & hours 114 25.6% 45 4i0.4% Ba 5o 6%

Fast food meals f Mone Gl 12.7% 31 50.8% 30 49, 2%

week 1-2 154 41.3% 92 50.0% 92 50.0% _
2.00 200 44.9% a1 45 5% 109 5d.5% 610
3= 0 0.0% 0 0.0% I 0.0%

Method wsed to goup  Stairs 233 G2.4% 140 a0 1% a3 39.9%

for lectures Elevator 212 47.6% 74 34.9% 138 55, 1% 001+

Farking place Mearthe college 278 22.5% 1=1 47.1% 147 52.9%

AT Rt E 167  37.5% 83 49.7% 84 S50.3% 598
college

D e e, S 172 387% 84  488% 88  512%

the bench during the 03

time between Mo 273 61.3% 130 476% 143 52.4%

lectures?

Do you suffer from Ves 370 831% 175 47.3% 195  52.7%

stress because of 5T

studying pressure Mo 75 15 9% 39 2 0% 35 48 0%

DAYOA EaE AL ihe Ves 58 133% 26 44.1% 33 55.9%

university provided

restaurants f 507
Mo 356 26.7% 158 48.7% 198 51.3%

cafeterias that provide
healthy meals?

P: Pearson X2 test
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* P < 0.05 (significant)
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Table 3. Effect of obesity on student’s health status and educational achievement

Obesity
Effect Total MNormal o E:::;ﬁ nf P-value
Mo o Mo P Mo o
Regular menses
Yes 122 T0.1% el 0o.6% 41 T3.2% L3E
No G2 29.9% a7 31.4% 15 26.8%
Pain with menses
Yes a2 Sl1% a1l 51.7% 28 S0.0% 834
o 25 d&.9% =T 4. 3% 28 Gi.0%
Had chronic health
ok o L ool
o 390 B7.6% 124 S3.0% 191 B82.7%
Yes 5o 12.4% 15 7.0% 40 17.3%
Mention the problem
None 390 ar.e% 199 03.0% 191 22.7%
HTN g 2.0% 2 9% 7 3.0% )
o 7 1.6% 3 1.4% 4 1.7% 0157
Asthma 28 G.3% & 2.8% 22 2.5%
Others 11 2.5% 4 1.9% 7 3.0%
GFA
-2 74 24 C.4% 9 4.2% 15 0.5%
2.75-3.74 93 20.9% a5 1i.4% =11 25.1% A0ze
3 75--449 156 41.5% ad 39.3% 102 44 2%
4 5--5 142 3L.9% a6 40.2% SiE 24.2%

* P < 0.05 (significant)

Discussion

The current study aimed to assess prevalence and risk
factors of obesity among university students at King Khalid
University, also, to assess effect of students’ obesity
on their health condition besides their GPA. Obesity is
a multifactorial disease including genetic, biological,
behavioural, and cultural factors [9]. Obesity in children
and adolescents can be related to many factors including
binging, which means losing the ability to stop overeating,
physical inactivity, endocrine or neurological problems,
exposure to life stressors such as separations, divorce,
moves, deaths of family members, family problems, low
self-esteem, depression, or other emotional problems
besides family history of obesity [10-12].

The current study revealed that nearly one out of each
four students had overweight and one out of each four
students was obese. Class 1 obesity was the most
dominant (13.7%) while 4.7% had class 3 obesity (BMI
> 40 Kg/m2). The most reported significant risk factors
for obesity among the study participants were older
students (above 20 years), having family history of obesity
especially if many persons were obese. The surprising

finding was that male gender was a significant factor rather
than female gender against what was reported by WHO
as obesity is generally more common among women than
men [13], although, some studies on university students
showed higher rates of obesity in males than in females
[14, 15]. This can be explained by that males in the Saudi
community are more liable to have outdoor travels and
having more outdoor meals than females. Other risk
factors related to student’s behaviour included sleeping
for more than 8 hours daily, using elevators instead of
stairs which is a ‘magic’ recommended method for energy
burning and weight control. This estimated prevalence of
obesity is a bit higher than that recorded in many studies
covering different countries and regions. Research
among university students in developing countries
showed variable frequency of overweight and obesity. For
example in Africa, Nigeria showed a prevalence of 10%
[16]; Egypt's prevalence was 25.3% to 59.4% [17, 18],
and South Africa’s prevalence was 10.8% to 24% [19, 20].
In Asia (Bangladesh was 20.8% [21]; China was 2.9% to
14.3% [22, 23]; Malaysia’s prevalence was 20% to 30.1%
[24, 25], Thailand was 31% [26], Pakistan was 13% to
52.6% [27, 28], and India: 11% to 37.5% [29-32]. In Latin
America Colombia’s prevalence ranged from 12.4% to
16.7% [33]; and Mexico was 31.6% [34]. Regionally, the
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Middle and Near East studies showed prevalence among
Saudi females of 47.9% [35], Oman’s prevalence was
28.2% [36] Kuwait: 42% [37, 38], Iran 12.4% [39], and
Turkey showed 10%—47.4% [40, 41]. Locally, Al-Rethaiaa
AS et al [42] estimated that 21.8% of the university
students were overweight and 15.7% were obese. The
total body fat exceeded its normal limits in 55.2% of
the participants. Also, Qauhiz NM et al [43] found that
nearly 47.9% of university female students were obese.
Marriage, presence of obesity among family members,
and frequency of drinking aerated beverages increased
the risk of obesity significantly. Misperception of body
image was reported by 17.4% and 54.2% of obese and
overweight students, respectively. Analysis of dietary
habits and lifestyles indicated the predominance of
unhealthy behaviours.

As for the effect of students’ obesity and scholastic
achievement, the current study revealed that chronic
health problems including asthma, and hypertension were
more reported among obese students than among others.
Also, higher grade point average (GPA) was higher among
normal weighted students than among the obese.

Conclusions and recommendations

In conclusion, the current study revealed that nearly half
of the university students were either overweight or obese
with morbid obesity among 10% of the students. Obesity
was more among male students aged above 20 years
and who had family history of obesity. Obese students
had more chronic health problems than normal students
and their educational achievement was lower than others.
Researchers recommended that there is urgent need for
strategies and coordinated efforts at all levels starting at
family and for decision makers and health care planners to
decrease the tendency of overweight and obesity among
university students and to stimulate healthy eating habits
and daily life activities among target students.
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