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Abstract

Background: Obesity-related morbidity continues to
increase in Saudi Arabia, especially among school
students, who constitute a vulnerable population
since they can be highly influenced by the western
culture and rapid globalization.

Aim of Study: To examine the relationship between
obesity and negative emotional states among male
secondary school students.

Methodology: This was a cross-sectional study con-
ducted among male secondary school students in
Abha City, Saudi Arabia during the academic year
2019-2020. A multistage cluster sampling technique
was followed by the researchers, in order to recruit
participants. The standardized Arabic version of De-
pression Anxiety Stress Scale (DASS-21) was used
by the researchers for determining prevalence and
levels of depression, anxiety and stress symptoms
among participants.

Results: Three hundred and ninety eight students
participated in the study. Their mean age (¥SD)
was 16.9810.93 years. Overweight and obesity was
present among 44.2% and 38.4% of participants

respectively. The overall prevalence rates
for symptoms of depression, anxiety and stress
among participants were 57%, 64.6% and 39.4%,
respectively. There were statistically significant
associations between obesity and symptoms of
depression, anxiety and stress (p<0.001 for all).

Conclusions: The burden of overweight and obes-
ity are high among the male secondary school stu-
dents. Overweight and obesity are associated with
symptoms of depression, anxiety and stress. There-
fore, there should be emphasis on implementing in-
terventions to raise awareness about maintaining
normal body mass index among the school students
and thereby reducing the risk of mental disorders.

Key words: Obesity, Mental disorders, Depression,
Anxiety, Stress, School students, Saudi Arabia.
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Introduction

Obesity has become a major public health problem,
with several associated physical and psychosocial
complications. Although it is increasing in all age groups
and among all racial groups and educational levels,
young adults aged 18 to 29 years experience the highest
rate of increase (1). Obesity during adolescence carries
with it important psychosocial sequelae. The experience
of weight stigma or perceived weight discrimination is
associated with several negative emotional states (2).

Obesity has an impact on psychological well-being, which
can lead to several mental disorders, e.g., depression,
anxiety, stress, eating disorder, or distorted body image
(3). As per the research carried out in childhood obesity,
anxiety is considered to be both a symptom and a disorder
that has been more commonly reported among the child
population (4).

Adolescent age group is one of the highly significant
stages in human life. At this stage, multifactorial changes
that include biological, physiological and psychological
changes occur,which mainly cause depression that can
affect the academic performance of the students in the
school and the colleges. It can also make the adolescents
vulnerable to substance abuse which further can increase
the risk of suicides among the adolescents (5).

Depression among adolescents is the major public
health issue throughout the world in the last few years
(6). Prior evidence suggests that depression is often
under-diagnosed in a variety of health care organizations
inclusive of primary health care centers. Depression
among the youth and the teenagers in schools is quite
frequently underdiagnosed which further increases the
burden of depression in the country (7).

The prevalence rate of depression has severely increased
over a period of years across the world and in the
developing countries the prevalence rate has sharply
increased to 44% (8). Prevalence of depression is quite
alarming in the Kingdom of Saudi Arabia (KSA). The
predisposing factors that increase the level of depression
among the population includes stress, chronic diseases,
sedentary life style, social isolation and social stigmas in
terms of psychiatric ilinesses (9).

A study carried out in the KSA using the ‘Depression,
Anxiety and Stress Scale (DASS) reported that 59.4%
of students had symptoms of at least one of the above-
mentioned negative emotional states (10).

Generally, students, especially those at secondary schools,
are more prone to have stress mainly due to the heavy
academic burden and fears about the future. The students
may come across a huge amount of stress due to lack of
relaxation time and competitive examinations at the end of
the school education (11).

A positive association has been observed between
obesity and psychological well-being of the population.
Obese persons may be more prone to depression,
anxiety, stress, eating disorders and low self-esteem due
to disorientation of their body shape (12). However, the
association between obesity and mental health problems
is very complex in nature and difficult to understand. There
are several theories that were framed mainly to link obesity
with mental health problems (13).

The systematic review of Luppino et al. described a
bidirectional relationship between obesity and depression.
They reported that obese individuals were at risk of
developing depression, and depressed persons had 58%
of increased risk of becoming obese (14). Likewise Gariepy
et al. found a positive association between obesity and the
anxiety disorders (15).

Obesity during adolescence carries with it important
psychosocial sequelae, in addition to the medical
complications. In KSA, prevalence of obesity continues to
increase steadily among adolescents (16). Mouzan et al.
(17) reported that the prevalence rate for overweight and
obesity was as high as 37.2%. However, there is still limited
information on overweight and obesity and its psychosocial
impact among Saudi children and adolescents.

Research on the association between obesity and mental
disorders among Saudi male secondary school students is
so scarce. Therefore, the present study aimed to find the
association between obesity and mental disorders among
male secondary school students in Abha City, KSA.

Materials and Methods

Following a cross-sectional research design, this study
was conducted during the period from August to December
2019 and included 398 male secondary school students in
Abha City, KSA.

A multistage cluster sampling technique was applied. Lists
of governmental secondary schools for boys in the Abha
City were obtained from the Directorate of Education in
Aseer Region. Abha city was geographically divided into:
central, east, west, north and south administrations and
the schools were listed based on these five administrative
locations. Two male public secondary schools from each
location were randomly selected. To fulfill the required
sample size from the 10 randomly selected secondary
schools, about 40 students were randomly selected in the
study from each selected school (Figure 1).

Inclusion criteria were being a student, aged less than 20
years in the selected governmental secondary schools.
On the other hand, students with special needs were
excluded. Each participanting student was interviewed
using a structured self-administered questionnaire, which
was developed by the researchers. It contains information
about students’ socio-demographic characteristics and
the anthropometric measurements, including height,
weight and body mass index (BMI). Students’ weight was
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measured using a digital scale and their height was taken
by a stadiometer. Students’ BMI was calculated by using
the formula: (18)

BMI (Kg/m2) = Weight (Kg) / Height (m2)

Students were classified based on their BMI as: Normal
(BMI = 18.5-24.9 Kg/m2); Overweight (BMI = 25-29.9 Kg/
m2); or Obese (BMI = = 30 Kg/m2). (18)

The Depression, Anxiety and Stress, 21-item Scale (DASS-
21) was used in the present study to assess the common
negative emotional states that include depression, anxiety
and stress. Depression was classified based on the
scores obtained from the depression anxiety stress scale
and it is classified as Normal (0-9), Mild (10-13), Moderate
(14-20), Severe (21-27) and extremely severe (= 28).
Similarly, anxiety was classified based on the scores
obtained from the depression anxiety stress scale and it
is classified as Normal (0-7), Mild (8-9), Moderate (10-14),
Severe (15-19) and extremely severe (= 20). Likewise,
stress was classified based on the scores obtained from
the depression anxiety stress scale and it is classified as
Normal (0-14), Mild (15-18), Moderate (19-25), Severe
(26-33) and extremely severe (= 34). The Arabic version
of DASS-21 questionnaire has been already validated as
per the Arabic culture (19).

Ethical approval was obtained from the Research Ethics
Committee, King Khalid University, Abha, Kingdom of
Saudi Arabia. Moreover, verbal consent was obtained
from the concerned class teacher and overall head of the
school for collecting the data about obesity and mental
disorders.

Collected data were analyzed using the Statistical Package
for Social Sciences (IBM, SPSS (version 16.0, SPSS Inc.
Chicago, IL, USA). Frequency tables were used to describe
the socio-demographical characteristics of participants.
To test significance of differences the Chi square test was
applied for categorical variables. Pearson’s correlation
between two quantitative variables was applied. Tests of
significance were two-tailed and were set at p<0.05.

Table 1 shows that age of 20.1% of students was <17
years, 54.5% were 17 years old, while 25.4% were 18 years
old or more (Figure 2). The mean age .of the participant
students was 16.98+0.93 years. Regarding students’ body
mass index, 17.3% had normal body mass index (<25 kg/
m2), while 44.2% were overweight (25-29.9 kg/m2) and
38.4% were obese (>30 kg/m2), as shown in Figure 3.
Students’ mean BMI was 29.15+5.84 kg/m2.

Table 2 shows participant students’ responses regarding
DASS-21.

Table 3 shows that secondary school students’ average
BMI showed a slightly increasing positive trend with their
age. The lowest BMI was observed among those aged <17

years (28.5+6.5 kg/m2), while the highest was observed
among those aged >18 years (30.2+5.7 kg/m2). However,
differences in BMI according to students’ age groups was
not statistically significant (p=0.100).

Table 4 shows that 57% of participant students had
symptoms of depression, with varying severity grades:
mild (14.8%), moderate (20.1%), severe (10.1%) or
extremely severe (12.1%). About two-thirds of participant
students (64.6%) had symptoms of anxiety, with varying
severity grades: mild (7.5%), moderate (17.6%), severe
(15.1%) or extremely severe (24.4%), while 60.6% had
symptoms of stress, with varying severity grades: mild
(12.6%), moderate (11.8%), severe (10.3%) or extremely
severe (4.8%).

Table 5 shows that prevalence and severity of negative
emotional states (depression, anxiety and stress) among
male secondary school students differed significantly
according to their body mass index (p<0.001 for all
comparisons).

Discussion

The present study showed high prevalence rates of
overweight and obesity among male secondary school
students in Abha City (44.2% and 38.4%, respectively).

This finding is in agreement with those reported by other
studies in Saudi Arabia among male students. Farshori
et al. (20) in Hail City, reported that prevalence rates of
overweight and obesity among male students aged 13-
18 years were 48% and 29%, respectively, while Shaikh
et al., (21) in Qassim Region, reported that prevalence of
overweight and obesity among Saudi intermediate school
students, between 12-14 years of age were 55.8% and
21.7%, respectively. However, lower prevalence rates
were also reported in Saudi Arabia by Al-Hussaini (22)
among male school children aged 6-16 years in Riyadh
City (12% and 18.4%), and Abdalla et al. (23) in Majmaah
City among primary school students aged 6-14 years
(11.2% and 17.6%, respectively).

The lower prevalence rates for overweight and obesity
among male secondary school students reported in some
studies in Saudi Arabia compared to results of our study
may be due to regional or socio-demographic variations.

The present study found that more than half of male
secondary school students (57%) had symptoms of
depression, while about two-thirds of them had symptoms
of anxiety (64.6%) and 60.6% had symptoms of stress. All
these three negative emotional states among participants
were of variable grades of severity from mild to extremely
severe.

This finding is in accordance with that of Hakamy et al.
(24) in Jizan, Saudi Arabia, who reported that 50% of
secondary school students had symptoms of depression,
of whom 17.3% had mild depressive symptoms, 16.5% had
moderate symptoms, while severe and extremely severe
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Figure 1: Flowchart showing the adopted sampling method in this study

Abha City as a Cluster

List of male secondary schools were
collected

Schools were classified based on the
admamistrative directions

Tweo male governmental secondary schools from
each administrative direction were selected using a
sumple random samplhing technique

Students from the selected public
secondary schools were enrolled
in the study using simple random
sampling technigque

>

Table 1: Personal characteristics of participant students (n=398)

Characteristics Mo, (%)
Age groups
* <17 years 20 {20.1%)
17 years 217 i54.5%)
« 218 vyears 100 (25.4%)
* Mean+sD 15984093
Eody mass index
* Marmal (<25 kg/mz) = ey
* Overweight (25-29.9 kg/mé#) 17 i44.2%)
* Obese (F30 kg/mz) 153 (38.4%)
* Mean+sD 291545 54
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Figure 2: Age groups of participant male secondary school students

<17 years, B0,
13+ years, 20.1%
101, 25.45

17 years,
217, 54.5%

Figure 3: Body mass index groups of participant students

MNormal, B3,
17.3%

Obass
153, 38.4%
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Table 2: Responses of participant students to DASS-21 (n=398)

Mever Sometimes Often Always
DASS-21 items Mo, (Fa) Mo, (Fa) Mo, (Fa) Mo, (%)
| found it hardto wind down 19649, 2% 134(33.7%) 47 (11.5%) 2Li5.3%)
| was aware of dryness of my mouth 222(55.8%) 123(30.9%) JO{10. 1% 13(3.3%)
| couldmtseem to experienceanypositive | o0 gory | ssp1a%) | sopzew) | 18(a5%)
feeling at all
| experience breathing difficulty inthe i i )
~EE 1001 i e 16111 B0y 49iE =
absence of physical sxertion 255054, 1%) ToLE.8%) diaill. 5% 22{5.6%)
[ find it difficultto work upthe initativeto
SR cHi Rt = 181455%) | 123(30.9%) | 6A(L6.6%) 28(7.0%)
| tended to over-react to situations 21453 5% LOE {26 A% 43(10. 5% e R |
| experienced trembling {2 g inthe hands) 19E{49. 7% 10626 6%) CEild.e%) JEE0%)
[ feltthat | wasusing alot of nervousenergy | L7042 7% L0325 9% TTL9 3% 43(1L2 1%}
| was waorried about situations inwhich|
et e i e e
might panic and make afoal of myself 175144%) B3(22.9%) B1({20.4%) 33(13.3%)
| feltthat| had nothingto ook forward Lo 233(58.5%) L0025 1% J2(10.65%) 235 8%)
| found myself getting agtated 15947 5% 133033.4%) S4il3.5%) 22(5.5%)
| found it difficult to relax 217 (54.5%) 114028 6% 350 E%) I20.0%)
| felt dowrehearted and blues LFLid=.0%) 116(29.1% G714 3% Cdil13 5%
| was intolerant of arything that kept me B i i i )
AR (] R0 o e i e o i A
from getting onwith what | wasdoing 205151.5%) 113125.4%) 43112.1%) 3LT.E%)
[ felt] wascoseto panic 250(a5. 1% Fo(l9 a0 43(10.8%) 17id.6%)
| am unableto bhecome enthusiastic albout
S ititiic SRAEs Sk 202{50.8%) | 102(25.6%) | S58(14.6%) 36(9.0%)
| feltl wasmtworthmuchasa person 2F0eT.5%) FOL7. 5% 42110.5%) 1aid 0%
| feltthat | was rather touchy 219(55%) 104(26.1%) G110, 3%%) 34(5.5%)
| was aware of the action of my heartin ths ) ) ) o
TR - 41 e e
absence of physical sxertion 244051.3%) FEILE %) E1{12 &%) 28{7.0%)
| felt sc@redwithowut any good reason 245(61.6%) B5(21.4%) J2010.5%) 261(6.5%)
| feltthat life was meaningl &ss 2I0ST. A% BEI22 1% 399 B0 G1iL0.3%)

Table 3: Participant students’ body mass index (MeanzSD) according to their age

Age of students M. IMeantsD P-value
« <17 years a0 2B.545.5

* 17 vyears 217 70 1 45} Lo
*  Zldyears 10l 30.245.7
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Table 4: Grades of negative emotional states (depression, anxiety and stress) according to DASS-21 among
participant students

Grades of negative emaotional states
Symptoms of Depression

Mo (o)

+  Apsent 171 i42.0%)
* Fresent 22T (\57.0%)
* il d So (14.8%)
* Moderate 20 (20.1%)
* Severs 40 110, 1% )

* Extremely severe 43 (12.1%)

Symptoms of Anxiety

+  Absent 141 (35 4%

* Fresent 257 (64.6%)
* il d 30 (7.5%)
* Moderate TO (LT 6%
* Severs Gl 115, 1%)

* Extremely severe 97 (24.4%)

Symptoms of Stress

+  Absent 241 {B0.6%)
* Present 157 (39.4%)
* il GO (12.6%)
* Moderate 47 111.5%)
. Severs 41 i10.3%)

+  Extremely severe 19 {4.8%)

Table 5: Distribution of participant students’ body mass index according to their grades of negative emotional

states
Grades of Body mass index (BMI)
MNegative Emotional Mormal {(n=69) Cverweight Obese F
States Mo, (3a) =17k} (=153} Value
Mo, {75} Mo, {75}
Depression
*  Absent 13 18.5%) 293455, 7%) ad (41.2%)
«  Mild 7 (10.1%) 18 {10.2%) 34 (22.2%)
+  Moderate 13 (18.8%) 42 (23.9%) 25 (16.3%) <0.001°
*  Severs 10 114.5%) 12 5.5%) 15 (11.2%)
+  ExtremelySevers 26 (37.7%) B i3.41%) 2 05.2%)
Anxiety
*  Apsent 42 {a0.9%) B3 (35.6%) 35 22.9%)
«  [ild g4 (5.5%) 12 (5.8%) 14 9. 2%%)
+  [Moderate 13 (13.2%) 200411.4%) 33 021.5%) <0.001*
* Severe TL0. %) 28 (15.9%) 25 (15.3%)
¢  ExtremelySevere 314.3%) 45 {27.3%) dia {30.1%)
Stress
*  Absent 24 134.5%) 117 (56.5%) 104 (55 0%
«  [ild T L0 1% 26 114.5%) 17 (11.1%:)
+ [Moderate 20ll.6%) 23913 1%) 1o (10.5%) <0.001°
*  Severe 22 (31.9%) 2 94.5%) 11 07.2%)
+  ExtremelySevere 3 {11.6%) 2L 1%) 5 (3.3%)

* Statistically Significant
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grades were present in 11.3% and 4.9% of students,
respectively. More than half of students had symptoms
of anxiety (59.7%), of whom 22.7% had moderate grade,
while severe and extremely severe grades were present
in 13.2% and 14.6% of students, respectively. Symptoms
of stress were present among 39% of students, with most
students having either mild or moderate grades (13.7%
for both), while severe and extremely severe grades
were present in 9.7% and 1.9% of students, respectively.
Similarly, Alenazi et al. (25), in Arar City, Saudi Arabia,
reported that prevalence rates of depression, anxiety and
stress among male secondary school students were 56.3
%, 56%, and 41.9%, respectively.

However, prevalence of depression, anxiety, and stress
symptoms among secondary school students in Imphal,
Manipur, India, were much lower than those reported in
Saudi Arabia (19.5%, 24.4%, and 21.1%, respectively).
These reported low prevalence rates of negative emotional
states among school students in India may be due to
different cultures and traditions practiced in that country,
as well as the variations in the socio-demographic features
of study samples.

The present study revealed that both prevalence and
severity of studied negative emotional states (i.e.,
depression, anxiety and stress) among male secondary
school students differed significantly according to their
body mass index.

This finding is in agreement with those reported by
several studies. In Abha City, Saudi Arabia, AlQahtani et
al. (26) reported a significant association between obesity
and levels of depression, anxiety, and stress (p<0.001;
p<0.001; and p=0.003, respectively). Moreover, in
Amsterdam, Netherlands, von Vuuren et al. (27) reported
significant associations between overweight and mental
health problems among adolescents. They found that
adolescents who were overweight or obese were more
likely to suffer from mental health problems in comparison
with those with normal body weight. They concluded
that overweight and obesity are significantly associated
with mental health problems among adolescents. They
recommended that mental health should be integrated
into prevention programs that address healthy weight
development.

Limitations

The present study followed a cross-sectional design, and
is based on a self-reported questionnaire. Therefore, there
may be some degree of response bias. Moreover, this
study has taken place only in selected secondary schools
of males in Abha City. Consequently, the generalization of
our results cannot be generalized to the wider population
of Saudi Arabia.

Conclusions

Prevalence of overweight and obesity among secondary
school male students is quite high. Obesity is associated
with higher prevalence and more severe negative
emotional states. There is a pressing need for having a
healthy public policy related to obesity for designing and
implementing suitable interventions to control and reduce
the burden of obesity among school students. Schools
should provide a supportive environment to students for
improving their physical activity, which further helps them
maintain a normal BMI. The high prevalence of negative
emotional states among secondary school students
prioritizes the need of planning and implementing
counselling sessions to students. Further prospective
research is needed, involving both genders and covering
a wider range of schools for better understanding the
relationship between the obesity and mental disorders.
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