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ABSTRACT

Background/Aim: The aim of the study was to investigate gender differences in obesity and related behavior
among adolescent school boys and girls in southwestern Saudi Arabia. Patients and Methods: A cross-
sectional study on a stratified sample of 1,249 adolescent boys and 620 adolescent girls, was conducted in
southwestern Saudi Arabia. They were interviewed and examined for weight and height using standardized
techniques. Results: The prevalence of obesity and overweight in the present study amounted to 23.2%
among boys and 29.4% among girls. The following significant risk factors were identified; being a female
[adjusted odds ratio (aOR) =1.372, 95% confidence interval (CI) =1.099-1.753] and lack of class physical
exercise (aOR =1.452, 95% CI =1.149-2.117). Conclusion: Obesity among adolescents is a public health
problem in Southwestern Saudi Arabia. The problem is more prevalent among girls. Thus, there is a need
for a national programme in the country to prevent and control obesity among adolescents.
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Recent data indicate that the proportion of overweight and
obese children of both genders has increased markedly in
different areas of the world.!"? Obesity in adolescence has
been found to be associated with multiple health problems.P!

Economic development in Saudi Arabia over the last 30 years
has influenced the quality and the quantity of food intake
and predisposed people to various health problems due to
a sedentary life.[*’]

A recent study in the Aseer region revealed an overall
prevalence of obesity and overweight among adolescent boys
(approximately 16%).1!

Close examination of adolescent obesity studies, with
attention to potential gender differences, reveals that such
differences are common, both before and during puberty.”l
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The Ascer region, a population of 1.6 million, is located in
the southwest of Saudi Arabia covering an area of more than
80,000 km?. The region extends from the high mountains of
Sarawat (with an altitude of 3,200 m above sea level) to the
Red Sea, and lies few kilometers from the northern border
of neighboring Yemen.

Given the importance of overweight and obesity in
relation to chronic disease and the growing prevalence of
this health problem worldwide, the main objective of the
present work was to study gender differences in obesity and
related behavior among adolescent school boys and girls in
Southwestern Saudi Arabia.

PATIENTS AND METHODS

The calculated minimal sample size for the study was
1291 students [based on an anticipated population proportion
of 16%, and with an absolute precision of 2% at 95% confidence
interval (CI)].”) To avoid loss of cases, a total of 1,500 students
were planned to be included in the study. Two districts were
randomly selected from Aseer region (Abha and Ahad Rufeida).
A sample of 12 schools for boys and girls were randomly
selected using stratified sampling technique with proportional
allocation to location (urban and rural), gender, type of school



(government or private), and educational level (intermediate or
secondary). One class from each educational level (first, second,
and third year) was randomly chosen from the selected schools.

Ethical clearance and approval to conduct the field survey was
obtained from the College of Medicine Ethical Committee,
Ministry of Education and School Health Unit in Aseer
region. Confidential letters were sent to parents of the study
sample from researchers and school health unit explaining
in detail the purpose of the study and asking for their signed
consent.

Data were collected in late 2008 by fourth-year medical
students and this was supervised by the staff of the
department of Family and Community Medicine. The
structured questionnaire used was the validated Arabic
version of CDC Adolescent Health Survey adopted by
Abalkhail et al. in study performed in the Western Province
of Saudi Arabia.""

The structured questionnaire included information on
sociodemographic conditions, food choices, physical
activities, and related behavior of the study population.

The body mass index (BMI) was calculated as Kg/m?, which
was also used by other workers as a surrogate measure of obesity
because it correlates well with adiposity.!""! Anthropological
measures of weight and height were taken following the
interview. All subjects were measured when they were
barefoot, and wore only light clothes. Weight was measured
by standardized calibrated scales to the nearest 0.1 kg and
height was taken to the nearest 0.1 cm using the standardized
wall-mounted height boards with a sliding head picce. The
calculated BMI was classified into four categories according
to age: Underweight (<15 percentile), normal weight
(15% < 85" percentile), overweight (85" <95 percentile), and
obese (>95" percentile).!! Overweight and obese categories
were combined in the analysis.

Data were coded, validated, and analyzed using SPSS
PC+software package. Univariate analysis methods were
used at 5% level of significance. Multivariate logistic
regression analysis was used to identify potential risk
factors.

RESULTS

The present study included 1,869 adolescent school students:
1,249 boys and 620 girls (with a response rate of 96.7% and
97.1%, respectively). The age of participants was in the range
of 11-19 years. The mean age of boys (17.19 % 1.15 years)
was not significantly (¢t = 0.355, P = 0.722) different from
the mean age of girls (17.17 = 1.14 years).

Gender in adolescent obesity

Sociodemographic profile of the study sample

Results showed that the most frequent level of education
among fathers of boys and girls was primary education (26.0%
and 26.1%, respectively). While the most frequent mothers’
education of boys and girls was illiteracy (28.4% and 25%,
respectively). The most frequent fathers” occupation of the
studied sample of boys and girls was government employee
(48.1% and 46.9%, respectively). Most of the mothers of boys
and girls were not working, and were just housewives (91.8%
and 90.6%, respectively). A total of 325 boys (26%) and 174 girls
(28%) had a house maid. The most frequent family size was §
(15.8% among boys and 16.7% among girls). The mean family
size was calculated tobe 8.31 # 1.5 amongboys and 8.25 + 1.4
among girls. Parental consanguinity was found to be among
23.9% of boys and 20% among girls. Sociodemographic factors
were not statistically different (P > 0.05) between boys and girls.

Food choices of adolescents

Regarding food choices, the study showed that the least
consumed food items during the previous week [Table 1]
were nuts, fish, fresh juices, and fresh fruits. The table also
shows that 53.0% of boys and 45.8% of girls never consumed
fish during the previous week. Similarly, 27.1% of boys and
23.4% of girls never consumed any fresh fruits during the
previous week. The most frequently consumed food items
were tice and bread. More than half of adolescent boys
(50.5%) and girls (54.8%) are accustomed to eat rice at
least once daily. The table shows that girls were consuming
significantly higher percentage of fresh juices, fresh fruits,
fresh vegetables, fish, and fast foods than boys. On the other
hand, boys consumed significantly more soft drinks, rice,
bread, meat, and chicken than girls.

Physical activities of adolescents

As far as physical activity and related behavior was concerned,
more than one-third of the male students (38%) and more
than half of the female students (52.7%) were spending more
than 3 hours daily watching TV. On the other hand, 25.7% of
boys and 42.9% of girls did not practise any physical exercise
(for more than 30 minutes) during the previous week. As
regards the practice of physical exercise in schools, 31.1% of
boys and all girls (100.0%) did not participate in any exercise
during the previous week, although there is a schedule of the
ministry of education to participate one session/week for boys
and not for girls due to cultural reasons. The differences in
boys and girls related to physical activity and related behavior
were statistically significant (P < 0.05).

Prevalence and determinants of obesity among
adolescents

The prevalence of obesity and overweight in the present
study was 23.2% among boys (11.8% are considered obese,
while 11.5% as overweight) and 29.4% among girls (13.9%
are considered obese, while 15.5% as overweight).
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Table 1: Food choices (%) of adolescent boys (n=1249) and girls (n=620) in Southwestern Saudi Arabia

Food choices

Frequency in the previous week

3 times 2 times Once
daily daily daily
Fresh juices
Boys 7.4 9.1 28.4
Girls 5.0 14.0 33.2
Fresh fruits
Boys 9.0 12.2 27.2
Girls 6.1 16.3 31.3
Fresh vegetables
Boys 111 16.3 31.3
Girls 8.9 14.8 42.6
Soft drinks cans
Boys 171 171 23.4
Girls 10.8 124 21.5
Rice
Boys 10.5 16.0 50.8
Girls 2.6 9.5 54.8
Bread
Boys 22.6 271 29.6
Girls 171 25.0 37.3
Meat
Boys 10.7 15.3 36.3
Girls 1.8 8.2 35.6
Chicken
Boys 10.1 15.1 42.7
Girls 2.7 10.2 48.9
Fish
Boys 3.4 3.8 13.3
Girls 1.1 2.6 15.2
Nuts
Boys 8.2 5.8 19.0
Girls 4.8 7.6 18.2
Fast food
Boys 0.0 0.0 17.7
Girls 5.0 7.4 19.7

4-5 times 1-3 times Never X2
weekly weekly
6.7 14.9 33.5 29.9
6.8 17.1 23.9 Sig.
8.5 16.0 271 15.2
6.9 16.0 23.4 Sig.
12.6 11.8 16.9 311
11.5 12.1 10.1 Sig.
14.4 13.1 14.9 60.9
10.6 17.4 27.3 Sig.
15.5% 5.3 1.9 96.1
14.4 13.9 4.8 Sig.
13.9 5.1 1.7 18.9
11.5 6.9 22 Sig.
13.4 18.3 6.0 136.4
1.0 245 18.9 Sig.
15.9 10.4 5.8 51.2
15.5 15.8 6.9 Sig.
6.2 20.3 53.0 26.5
9.2 26.1 45.8 Sig.
7.3 18.6 411 9.5
7.3 20.2 41.9 N.S.
9.7 30.6 42.0 225.1
12.4 36.3 19.2 Sig.

N.S. = Non-Significant (P > 0.05), Sig. = Significant (P < 0.05)

Using logistic regression analysis to identify risk factors
associated with obesity [Table 2], the following significant
risk factors were identified, being a female [adjusted odds
ratio (aOR) = 1.372, 95% CI = 1.099-1.753) and lack
of physical class exercise practice in the previous week
(aOR = 1.452, 95% CI = 1.149-2.117). On the other
hand, sociodemographic variables (parental education
and maternal occupation), urban rural differences,
consanguinity of parents, other physical activities related
behavior, and food choices were found to be of no significant
value in developing obesity among adolescents in the region.

DISCUSSION

The present study showed that obesity among adolescent
school boys and girls in Aseer region, southwestern Saudi
Arabia is a public health problem. The problem is more
severe in girls than among boys.
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The current epidemic of obesity is not a problem limited
to a specific geographical location, but is a worldwide issue.
World Health Organization (WIHO) projects that, by 2015,
approximately 2.3 billion adults will be overweight, and
more than 700 million will be obese. There 1s a wide range of
prevalence of overweight and obesity worldwide, ranging from
India, where only 0.7% of the population is obese, to French
Polynesia, where nearly 40% of the population is obese. '

Published evidences from three major Saudi national cross-
sectional studies showed that there were progressive increases
in the BMI of Saudi Arabian adolescents from 1988 to 1996,
indicating that obesity among adolescents is a crisis faced
by Saudi Arabia.!

Obesity is caused by a complex interaction between
environmental and genetic factors; however, genetic
factors are unlikely to explain the rapid increase in obesity



Table 2: Multivariate analysis, adjusted odds ratio
(aOR), and antecedent 95% confidence interval (CI)
of potential risk factors determining obesity among
adolescent school boys and girls in southwestern
Saudi Arabia

Variable aOR 95% ClI
Lower Upper

Sex: Females vs Males 1.372* 1.099 1.753

Father education: llliterate vs Educated 0.738 0552 1.141

Mother education: llliterate vs Educated 1.012 0.834 1.491

Mother occupation: Not working vs 1192 0.658 1.924

working

Location: Urban vs rural 0.934 0.634 1.352

Consanguinity of parent: Consanguineous 0.427 0.239 1.733

vs None

TV watching: 2+ hrs daily vs <2 hrs daily 1294 0966 1.732

Physical exercise practice last week: 1.053 0.821 1.532

Never vs yes

Class physical exercise practice last 1.452* 1.149 2117

week: Never vs yes

Intake of fresh juices last week: 0.835 0.652 1.145

Never vs Yes

Intake of fresh fruits last week: 0.904 0.615 1.347

Never vs Yes

Intake of fresh vegetables last week: 1213 0.606 1.736

Never vs Yes

Intake of soft drinks cans last week: Yes 0.932 0.712 1.415

vs No

Intake of rice last week: Yes vs Never 1.031 0.857 1.745

Intake of bread last week: Yes vs Never 0.852 0.343 2.148

Intake of meat last week: Never vs Yes 0.667 0.396 1.011

Intake of chicken last week: Never vs Yes 1124 0.711  1.744

Intake of fish last week: Never vs Yes 0.921 0.674 1.261

Intake of nuts last week: Never vs Yes 1123 0.871 1.915

Intake of fast foods last week: Never vs 0.901 0.603 1.931

Yes
*Significant (P < 0.05)

over a short period. There is a growing recognition that
environmental factors are likely to contribute to the obesity
epidemic worldwide. It is certain that obesity develops
when there is a positive imbalance between energy intake
and energy expenditure, but the relative contribution of
these factors is poorly understood. Evidence supports the
contribution of both excess energy intake and decreased
energy expenditure in the obesity epidemic.!'¥

The present study identified lack of exercise among adolescents
in the region as a significant risk factor. Sedentary lifestyle
patterns in adolescents have been associated with obesity.
It is suggested that the increased use of information and
communication technology, especially watching television,
playing digital games, and using computers are critical
sedentary factors affecting adolescent obesity prevalence.
Several cross-sectional studies carried out on children and

Gender in adolescent obesity

adults suggested a strong relationship between the time length
of television watching and obesity. It is also suggested that
sedentary behavior may displace physical activity.!'®!

The present study showed that female adolescents in the
region were significantly prone to develop obesity compared
to males. Similarly, lack of physical exercise during the
previous week was a significant risk factor for adolescent
obesity in the region. The preponderance of female
adolescent obesity can be attributed to the prohibition of
physical education in schools of girls for cultural reasons.

The issue of prohibition of physical exercise has been
addressed in detail in a recent article reviewing gender
inequality in Saudi Arabia and its role in public health.
Although currently there are more female graduates than
males in Saudi Arabia, statistics reveal that about 30%
of Saudi women are illiterate. This might be because the
opening of schools for girls was initially met with strong
opposition in some parts of Saudi Arabia. Nonreligious
education was regarded as unsuitable for girls. Moreover, the
curriculum in girls’ schools has long been less comprehensive
than that taught in boy’s school. There is no sports education
in girls” school and it is prohibited by social norms for females
to practice physical activities in public.!'”

Recommendations should spotlight on more health
education to deal with this high risk susceptible cluster to fill
the gap in their behavior."8 The blend of a reduced calorie
diet and increased physical activity is recommended since it
produces weight loss, decreases abdominal fat, and increases
cardio-respiratory fitness.

Physical activity is an accepted strategy in the treatment of
established obesity (tertiary prevention). The role of physical
activity in the prevention of obesity (primary and secondary
prevention) is less clear. However, a number of recent school-
based interventions directed towards increasing physical activity
and decreasing sedentary behavior have shown encouraging
results. On balance, increasing physical activity in children is an
attractive and non-restrictive approach to obesity prevention.
The adoption of this approach requires the support and
nvolvement of many community sectors other than health. %]

There is a need for a national programme in the country
to prevent and control obesity among adolescents. Such
programme should be part of a national plan to prevent
diet-related chronic diseases. An obesity control programme
should incorporate the following: dietary management of
obesity; promotion of physical activity; health education
campaigns; training courses for health workers; drawing
up of regulations and legislation to control advertising of
prescription drugs and equipment that claim to reduce
obesity; and consideration of possibility of providing girls and
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boys facilities for practicing physical activity and exercise in
schools as well as the community. !
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