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ABSTRACT

Submission Date:

Background: Childhood obesity is considered a globally pandemic. The primary cause
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of overweight and obesity is lifestyle that leads to the energy imbalance between
Revision Date: consumed calories and expended ones. Objective: Therefore, this study aimed to
2022-04-19 assess lifestyle and its relation to obesity among schoolchildren in Saudi Arabia.

Method: a cross-sectional study was conducted among adolescents during November
2019 and February 2020 all over Saudi Arabia. Data was collected through a self-
administered questionnaire including socio-demographic characteristics, dietary
habits, and lifestyle. The weight, height, and the body mass index of was documented
to the participants. Prevalence of obesity was assessed, and risk factors were
determined. Results: Out of 1,396 participants, 81.2% completed the questionnaires,
their mean age was 14.18+2.33 years, and 54.5% were females. The prevalence of
overweight and obesity was 15.9% and 12.8%, and underweight was 13.5%. The main
predictors that were significantly associated with overweight and obesity were a
positive family history of obesity, consuming French fries = 3 days /week, and
consuming milk products less than twice daily. However, surprisingly, children not
gathering during eating food with family, consuming fast food = 3 days /week, or
eating fast food at home were found to be associated with lower prevalence of
Key Words: overweight and obesity. Conclusion: Overweight and obesity prevalence is still high
E?::tlyti’é s;?izl;s’ among students, especially those who have a positive family history of obesity, obesity
behavio,r, Saudi Arabia, at younger age, consuming more French fries weekly, and less milk products daily.
overweight Therefore, we need urgent and effective policies and interventions to combat
schoolchildren obesity.
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INTRODUCTION

Childhood obesity is a serious global pandemic, accounts for billions of dollars in the provision of
over 340 million children and adolescents (nearly healthcare™* therefore, the management of
18%) were overweight or obese in 2016." Obesity children obesity is considered a public health
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Children with obesity will undoubtedly be continue
during adult stage. This exposes them to many health
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problems at an early age and decreases their quality of
life with many psychological and social problems like
depressive symptoms, suicidal ideation, bullying, low
self-esteem, discriminatory experiences, and they are
less socially accepted.3>

The high availability and accessibility of energy-dense
foods and lack of restrictive policies lead to an increase
in the consumption of these foods and the increase in
the calories consumed.? Adding to physical inactivity
will lead to an energy imbalance between calories
consumed and calories expended. This unhealthy
lifestyle is considered the primary cause of overweight
and obesity, especially among youth.®

As for eating behaviors and habits formed during
childhood persist into adulthood,” so interventions to
improve child dietary intake are recommended as a
key strategy in reducing the future burden of chronic
diseases.® Schools are recommended as a relevant
setting to improve children’s dietary intake as they
provide access to almost all children during a key
developmental period. ® Community-based combined
diet and physical activity interventions engaging the
schools are the most effective on obesity and
overweight control. Therefore, world health
organization (WHO) recommends establishing
standards for meal provision to fulfill nutrition
guidelines, eliminating unhealthy foods from the
school setting, and establishing mechanisms to
safeguard public health from conflicts of interest.*
The role of families in weight-related issues is just as
significant as that of schools. Parents should
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Figure (1): prevalence of overweight and obesity
among school students in Saudi Arabia (N= 1133).
encourage a healthy lifestyle at home. This will have a
huge effect on the kids’ decision on choosing their food
at school and fast-food restaurants and on choosing to
be physically active."
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Between 1998 and 2010, a systematic review included
88.265 children and adolescents (6-19 years old) from
Saudi Arabia revealed that the mean prevalence of
overweight and obesity was 26.7% (range: 16-
42.3%)."> Other recent studies in Saudi Arabia showed
that overweight and obesity among 3613 school-aged
children was 14.4% and 7.1% respectively, ** and
overweight was 11.0% and obesity was 7.6% from a
national school survey conducted 2018.'

To control obesity among schoolchildren in Saudi
Arabia, we should investigate underlying factors
associated with this problem. these modifiable risk
factors can control overweight and obesity. Therefore,
the study aimed to assess the relationship between
students lifestyle and obesity through assessing the
prevalence  of  obesity among  adolescent
schoolchildren in Saudi Arabia and investigating the
association between obesity and lifestyle.

METHOD

A school-based survey was carried out among
adolescent school students aged 10-18 years old all-
over Saudi Arabia during November 2019 and
February 2020.

Students attending any type of schools (governmental
and private national), from any nationality (Saudi and
non-Saudi) in all levels of education (elementary-aged
>10 years old - to be sure they can read and
comprehend the questionnaire, intermediate and
secondary) and both boys and girls were included in
the study. Students with endocrine diseases that may
cause obesity (Cushing disease, hypothyroidism
...etc.), those on cortisone therapy for a long time more
than one month, and students attending the evening,
international schools, or those with special needs were
excluded.

The sample size was estimated to be 1,396
students, depending on the following
parameters; the total number of school-children

in Saudi Arabia are 4,397,349 ° and the
prevalence of obesity and overweight among
students is hypothesized to be 34.3%, *® with
95% confidence level, power of study 80% and
margin of error of 2.5% using Roasoft sample

size calculator
[http://www.raosoft.com/samplesize.html]. The
sample was selected based on a multistage,
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Table 1: Socio-demographic characteristics of participants’ students.

Sociodemographic Total Normal Overweight and P
AT e e Weight Obesity value
N=980 % N=655 % N=325 %
Age (years):
- Mean + SD 14.18+2.3 14.28+2.3 14.02+2.3 0.09
Gender:
- Males 446 44.5 282 63.2 164 36.8
0.028*
- Females 534 54.5 373 69.9 161 30.1
Educational Level:
- Primary 284 29.0 190 66.9 94 33.1
- Intermediate 329 33.6 205 62.3 124 37.7 0.058
- Secondary 367 37.4 260 70.8 107 29.1
School type:
- Governmental 807 82.3 550 68.2 257 31.8
- Private 173 17.7 105 16.1 68 20.9 0-059
Nationality
- Saudi 903 92.1 596 66.0 307 34.0 -
- Non Saudi 77 7-9 59 76.6 18 23.4
Fathers education
- Illiterate/primary 94 9.6 69 73.4 25 26.6
- Intermediate/secondary 356 36.3 231 64.9 125 35.1 0.29
- University/postgraduate 530 54.1 355 67.0 175 33.0
Mothers education
- Illiterate/primary 178 18.2 118 66.3 60 33.7
- Intermediate/secondary 361 36.8 234 64.8 127 35.2 0.45
- University/postgraduate 441 45.0 303 68.7 138 31.3
Fathers occupation
- Not working 69 7.0 52 75.4 17 24.6
- Working 723 73.8 489 67.6 234 32.4 0.057
- Pension 188 19.2 114 60.6 74 39.4
Mothers occupation
- Housewife 636 64.9 414 65.1 222 34.9
- Working 303 30.9 212 70.0 91 30.0 0.29
- Pension 41 4.2 29 70.7 12 29.3
Mothers working hours
Mean + SD 6.9+1.2 6.9+1.3 6.8+1.1 0.64
Numbers of family
members
- =5 274 28.0 194 70.8 80 29.2 0.1
- >5 706 72.0 461 65.3 245 34.7
History of obesity in
younger age
- Yes 86 9.0 32 37.2 54 62.8 <o0.001*
- No/don’t know 867 91.0 603 69.5 264 30.5
Family history of obesity
- Yes 285 29.9 143 50.2 142 49.8 .
- No/don’t know 667 70.1 491 73.6 176 264 00

* Significant at p<0.05
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Table (2): Some dietary habits of the studied students relative to their weight.

Normal Weight Overweight and
Dietary habits Obesity P value
N=655 % N=325 %

Numbers of main meals taken daily

- < 3 /day 251 66.6 126 33.4

- > 3 /day 404 67.0 199 33.0 0-89

Breakfast frequency:

- = 5 days /week (daily) 375 68.2 175 31.8

- 3 - 4 days /week 127 65.5 67 34.5 0.59

- < 3 days /week 153 64.8 83 35.2

Place of having breakfast: N=620 N=315

- At home 320 66.3 163 33.7

- At school 300 66.4 152 33.6 097

Eating during TV watching N=654

- Yes 224 63.5 129 36.5

- Sometimes 272 73.1 100 26.9 0.004*

- No 158 62.2 96 37.8

Eating during psychological stress

- Yes 119 68.4 55 31.6

- Sometimes 128 68.8 58 31.2 0.66

- No 408 65.8 212 34.2

Eating meals at specified times

- Yes 413 67.7 197 323

- No 241 65.3 128 34.7 0-44

Whole family eating meals together

- Yes 545 65.4 288 34.6 0.019*

- No 110 75.3 37 24.7

Fast food consumption

- 2 5 days /week 28 56.0 22 44.0

- 3 -4 days /week 116 75.8 37 24.2 0.013*

- < 3days /week 511 65.7 266 34.3

Place of taking fast foods $

- School 135 71.4 54 28.6 0.14

- Home 564 68.3 262 317 0.026*

- Others (outside/club) 124 62.9 73 37.1 0.19

With whom you eat fast foods $

- Alone 113 65.3 60 34.7 0.64

- Friends 148 74.7 50 25.3 0.008*

- Family 566 67.3 275 32.7 0.45

* Significant at p<0.05, $ total more than 100% due to multiple choices.

stratified, simple random procedure. Through obesity. It includes the following items: (1)
stratification, a good representation of both genders General information: Region, type of school,
and different levels of education. A proportional educational level, and nationality. (2) Socio-
weighted sample according to the region was selected. demographic  characteristics: age, gender,
Data  collection tool: Semi-structured residence, parents' education, and occupation,
questionnaire, modified Arab Teens Lifestyle and family size, and mothers' work hours. (3)
(ATLS) Questionnaire) 7 was used to assess Awareness of healthy dietary habits: awareness

students’ lifestyles and other risk factors of about health plate and source of their
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Table (3): Dietary behaviors of the studied students regarding their weight classification.

. Overweight and
Normal Weight §
Dietary behaviors Obesity P value
N=655 % N=325 %
Fruits consumption:
- = 2 serving /day 142 73.6 51 26.4 0.026*
- < 2serving day 513 65.2 274 34.8
- = 5days /week 237 68.7 108 31.3
- 3 -4 days /week 170 66.7 85 33.3 0.62
- < 3 days /week 248 65.3 132 34.7
Vegetable’s consumption: 8 8
- = 2 serving /day 135 72 > 272 0.038*
- < 2 serving day 500 65.2 267 34.8
- > 5 days fweek 321 65.9 166 34.1
138 70.0 59 30.0
- 3 -4 days /week 0.56
- < 3days /week 196 66.2 100 33.8
Milk products consumption: ) 26
- = 2 serving /day 05 73-5 74 N 0.005*
- < 2serving day 450 642 251 358
- = 5days /week 358 65.0 193 350
- 3~ 4 days /week 116 67.4 56 32.6 03
- < 3days /week 181 70.4 76 29.6
Frinch fri(ceis consumption 533 66.1 273 33.9 o1
- =once /day 122 70.1 52 29.9 ’
) i orzice/ ay . 156 58.6 110 41.4
- = 5days /wee 188 71.5 75 28.5 0.003*
3 o o uwe e ™
Chocolate and sweets consumption
- > 5 days /week 205 65.7 107 34.3
i ;_54 d};ys Jweek 172 66.9 85 33.1 0.86
- < 2 days /week 278 67.6 133 32.4
Carbonated/ sugar sweetened
drinks 463 638 263 362 0.001*
- > once /day 192 75.6 62 24.4
- < once /day 217 61.5 136 38.5
- = 5days /week 104 60.8 67 392 <0.001*
- 3- 4 days /jweek 334 73.2 122 26.8
Energy dridnks consumption 165 67.1 81 32.9 0.03
) i ggzz jdzz 490 66.8 244 33.2 ’
) 6 63.2 21 6.8
- = 5days /week gg 72 5 15 ?2)7 8
- 3 -4 days /week 8 66 8 0.59
- 2 dave /week 5%0 7 299 333
Fast food consumption daily
- = once /day 432 64.5 238 355 0.02*
- < once /day 223 71.9 87 281

* Significant at p<o0.05.

information and food label awareness. (4)
Dietary habits: number of the main meals,
frequency of eating breakfast, frequency of eating
healthy foods (fruits, vegetables, milk), frequency
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of eating unhealthy foods (fast food, chocolate,
carbonated/sweets drinks, energy drink), eating
while watching television, eating during
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Table (4): Physical activity and sedentary lifestyle behavior among school students

Variables Normal Weight Over(\)nl;(zsgiltl; and P
value
N=655 % N=325 %

Computer/internet games during

weekdays:

- = 3 hours/day 346 67.1 170 32.9 088

- < 3 hours/day 309 66.6 155 334

Computer/internet games during

weekend: 0.064

- > 3 hours/day 461 65.1 247 34.9

- < 3 hours/day 194 71.3 78 28.7

watching TV during weekdays:

- > 3 hours/day 168 66.1 86 33.9 0.79

- < 3 hours/day
487 67.1 239 32.9

watching TV during weekend:

- >

o
328 67.1 161 32.9

Physical activity = 60 minutes daily

- = 5 days /week

-3 - 5 days /week 133 64.6 73 354 ot

- < 3 days /week 259 64.3 144 35.7 :
263 70.9 108 29.1

Sleeping hours daily

- < 8hours

- > 8 hours 292 67.3 142 32.7 0.8
363 66.5 183 33.5

psychological stress; and sharing foods with the whole
family. (5) Physical activity: frequency of physical
activity practice, hours watching television, video
games, browsing internet and daily sleeping hours. (6)
Family and medical history of chronic diseases and
obesity at young age.

Data collection methods: The data was collected by
trained coordinators from school health department in
each health directorate all over 22 health regions in
Saudi Arabia after coordination with education
departments and school managers. They selected the
school randomly proportional to each region. The
students completed the questionnaire in paper form
then the health coordinators entered it regionally
through google form.

Pilot study: A pilot study was conducted on 25
students to test the logistics of data collection, clarity
of data collection tools, and to estimate the timing for
data collection. There was modification in some
question language and name of food to match with
Saudi culture and delete question of frequency of
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eating fata and oil daily and weekly. So, data from the
pilot study were not included in the study.
Anthropometric measurements: Weight and height
were self-reported by the participants and recorded.
Body Mass Index (BMI) was calculated using the
equation: BMI= weight [kg]/height [m] ? and plotted
on the BMI growth charts for Saudi children and
adolescents. '® Participants were classified into
underweight: <5" percentiles, healthy weight: 57-85™
percentiles, overweight: 85%-95™ percentiles, and
obese: >95™" percentiles.

Data management: The data was extracted centrally
as an excel sheet, coded, and analyzed through SPSS
software version 25 [SPSS Inc., Chicago, IL, USA].
Frequency distribution and cross-tabulation were
used to check for data entry errors. Data were tested
for variance homogeneity by the Shapiro-Wilk test.
Quantitative data were represented by mean and
standard deviation [SD] for normally distributed data.
Qualitative data were represented by frequency and
percentage. Student’s t-test and chi-square test were
used as appropriate. Multiple logistic regression was
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conducted to predict the most important risk and
protective factors influencing students’ weight with
odds ratio (OR) and 95% confidence interval (CI). The
results were considered significant at a p-value of
<0.05 on both sides.

RESULTS

A total number of 1,396 students were recruited for
the study; 263 of them were excluded due to missed
and incomplete data with a response rate of 81.2%
(1133). The study revealed that 153 (13.5%) of students
were underweight who were excluded from analysis
as they may have specific lifestyles and behaviors that
can disturb results if added to normal ones (as non-
obese). More than half of the studied students were of
normal weight (57.8%). However, the prevalence of
overweight and obesity was (15.9% and 12.8%)
respectively (Figure 1).

The mean age of studied students was 14.18+2.33
years; 54.5% were females; 82.3% were from
governmental schools, and 92.1% had Saudi
nationality. Their education level distribution was
(29%, 33.6%, and 37.4%) at primary, intermediate,
and secondary levels, respectively. Regarding socio-
demographic characteristics of the family, about half
of students’ fathers and mothers were
university/postgraduate education (54.1% and 45%)
respectively. Most of students’ fathers were working
(73.8%) and had more than five family members
(72%).

Male gender, positive family history of obesity, and
history of obesity at younger age were significantly
associated with overweight and obesity among studied
students (p<o0.05). However, there no
statistically significant differences between both
studied groups regarding other sociodemographic
factors (Table 1).

Table 2 shows some dietary practices of the studied
students relative to their weight. In which sharing
eating with the whole family, and fast-food
consumption = 5 times weekly were significantly
higher among students having overweight and obesity
compared to normal ones respectively. While
watching TV while eating, having fast food at home,
and sharing it with friends was significantly higher
among normal-weight students.

Regarding dietary behavior of the studied students; it
was found that French-fried, carbonated/sugary
sweetened drinks consumption = 5 days weekly, fast

were
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food consumption, and carbonated/sugary sweetened
drinks daily were significantly higher among students
having overweight and obesity compared to those
consume < 3 days weekly. Meanwhile, fruits,
vegetables, and milk products consumption = 2
servings daily were significantly lower among
overweight and obese students (26.4%, 27.2%, and
26.5%) compared to normal-weight ones (73.6%,
72.8%, and 73.5%) respectively (Table 3).

Table 4 shows that more than two-thirds of students
in normal weight and one third in overweight/obese
groups using computer/internet games = 3 hours
daily during weekdays and during weekend (67.1% vs
32.9% and 70.4% vs 34.9%) respectively. Watching
TV during weekdays and weekends was (66.1% vs
33.9 and 66.6% vs 33.9%) among normal and
overweight/obese students respectively. Two thirds of
normal students practice physical activity less than 3
days weekly (67.1%) compared to overweight and
obese ones (32.9%) and about two-thirds of them
sleep = 8 hours daily (66.5% vs 33.5%) respectively
with no statistically significant differences between
both groups regarding physical activity, and sedentary
lifestyle behavior.

Multiple logistic regression analysis showed that the
main predictor factors that were significantly
associated with overweight and obesity were: positive
history of obesity at younger age (OR: 3.11; 95% CI
1.89 - 5.501), positive family history of obesity (OR:
2.62; 95% CI 1.92 - 3.58), Consuming French fries = 3
days /week (OR: 1.6; 95% CI 118 - 2.19) and
consuming milk products less than twice daily (OR:
1.5; 95% CI 1.06 - 2.14). However, surprisingly, family
not gathering during eating food (OR: 0.5; 95% CI
0.32 - 0.77), consuming fast food = 3 days /week (OR:
0.53; 95% CI 0.36 - 0.78) or eating fast food at home
(OR: 0.67; 95% CI 0.45 - 0.99) were associated with
lower prevalence of overweight and obesity (Table 5).

DISCUSSION

The current study was conducted to assess the
prevalence, and lifestyle factors associated with
obesity among adolescent school students in Saudi
Arabia.

The prevalence of total overweight and obesity
among studied adolescents was 28.7%. A slight
reduction was observed when compared to
previously published prevalence by
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Table (5): Multinomial Logistic regression between selected lifestyle factors and overweight/obesity in

schoolchildren in Saudi Arabia.

Predictor factors Overweight and obesity *
B S.E P value OR (95% CI)
Intercept -3.594 0.616 <0.0001
Gender: Female ® - - 1.00 124 (0.02 - 1.67)
- Male 0.217 0.152 0.154 24109 o7
History of obesity in younger age: No ® _ _ 1.00
- YES 113 0.252 <0.001* 3.09 (1.89-5.06)
Family history of obesity: No b - R 1.00
- YES 0.959 0.160 <o0.001* 2.61 (1.91-3.57)
Eating during TV watching No ® - - 1.00
- YES 0.189 0.158 0.23 1.21 (0.89-1.65)
Whole family eating meals together: YES® - - 1.00 -
- No -0.703 0.226 0.002 0.5 (0.32-0.77)
Fast food frequency/week: < 3 days /week ® - - 1.00
- = 3 days /week - 0.641 0.199 o.001* 0.53 (0:36-0.78)
Fries consumption weekly: < 3 days /week ® - - 1.00
- = 3 days /week 0.459 0.162 0.005* 158 (1.15-2.18)
Carbonated/ sugar sweetened drinks weekly: < 3 Loo
days /week ° 0.066 oa o' o 1.07 (0.76-1.50)
- =3days /week ’ 173 7
Sharing fast food with friends: No® - - 1.00
0.68 (0.47-1.0)
- Yes - 0.382 0.195 0.05
Eating fast food in the home: No ® - - 1.00 . 0.67 (0.45-0.95)
- Yes - 0.400 0.200 0.045 07 (0-45-0-99
Fast food daily: < 1 once® - - 1.00 1.34 (0.93-1.91)
- =z1daily 0.29 0.183 0.11 34 10.931.9
Carbonated /sugar sweetened drinks daily: < 1 once Loo
b - - : _
. 0.268 0.210 0.20 1:31(0-87-1.97)
- > 1 daily
Milk i ily: = ing ® - - .
ilk products c?nsumptlon daily: = 2 serving 1.00 1.5 (1.06-2.13)
- < 2serving 0.405 0.179 0.024
Fruits consumption daily: > 2 serving ® - - 1.00 15 (0.99-2.26)
- < 2serving 0.407 0.209 0.05 5 (0-992.
Vegetables consumption daily: > 2 serving ® - - 1.00 1.13 (0.76-1.68)
- < 2serving 0.122 0.203 0.55 13107671

2 normal weight was used as the reference category,  Reference category, * Significant at p<0.05.

OR = odds ratio, CI = confidence interval.

AlBuhairan et al. 2015 (30%) and Al-Hussaini et al.
2015 (34.7%).>> ** Conversely, our figure is higher
than that reported by the national school-based BMI
survey conducted in 2018 (24.3%)." These differences
could be attributed to the tool used in assessing the
category of students’ BMI, as the first two studies used

275

Centers for Disease Control (CDC) and WHO growth
charts, respectively, and an overestimation of the
prevalence might occur. Additionally, different socio-
demographic background variables of the studied
students could be a reason for different prevalence as
Al-Hussaini et al. 2015,* studied population was only
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students in Riyadh city, Saudi Arabia and the current
study is a national-wide one. Self-reported weight and
height by students may be another reason as well.
The present study revealed that being obese at a
younger age increased the chance of being obese in
adolescents by more than three times, which is
supported by previous studies in Al-Ahsa, Saudi Arabia
and South-West of England.?> *3 It is well known that
childhood obesity is associated with a greater chance
of obesity, premature death, and disability in
adulthood. Besides increased future risks of being
obese, obese children are at risk of many health
problems such as breathing problems, increased risk
of fractures, hypertension, insulin resistance, and
psychological effects. * This indicates the importance
of emphasizing the concept of making physical activity
as part of a child’s life at an early age, as the CDC
recommends that the children should be encouraged
to be physically active for 60 minutes or more each
day, with activities ranging from informal, active play
to organized sports.*

Male adolescents were at more risk of being
overweight/obese when compared to females using
bivariate analysis. However, when underwent
multivariate  analysis, the association was
insignificant. Other studies have revealed a positive
association between being male and obesity among
adolescents in Saudi Arabia.?*** However, multivariate
analysis was not performed in these articles. On the
other hand, Al-Hazzaa et al. 2012 reported a positive
association between being male and
overweight/obesity among Saudi adolescents in both
bivariate and multivariate analysis. > The variance
between genders about overweight/obesity could be
attributed to that female adolescents are more
concerned about their body image and more likely to
control their weight.?

An additional significant factor associated with the
obesity among the studied group is having a family
history of obesity, as having one or more obese family
members increased the risk of obesity among the
adolescents by two and half folds when compared to
those that have no family members with obesity. This
was consistent with Nurul et al. who found that
father’s obesity was associated with a 5-fold increase
in obesity risk among Malays’ Adolescents.*”
Moreover, the previously mentioned study in Al-Ahsa,
Saudi Arabia reported a significant association
between the obesity of male adolescents and their

Lifestyle and Students' obesity in Saudi Arabia
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parents’ obesity.** This relationship is suggested to be
due to genetic variations in those adolescents that
make them more prone to high food intake, physical
inactivity, a decrease in metabolism, and a higher
tendency to store body fat.® 2 Furthermore, studies
have shown that the Gene-Environment interaction
results in an interplay between genetic and
environmental factors such as sharing the same
unhealthy dietary habits and physical inactivity in the
whole family.3°

Regarding family eating habits; gathering family
during meal eating was positively associated with
increased risk for overweight/obesity in adolescents,
compared to those who are not eating with their
families. The association between overweight/obesity
among adolescents and eating meals with family is
controversial. Alamri, 2020 found that there was a
significant positive relationship between eating lunch
and dinner with family and the BMI of female
adolescents, but no association was found between
having breakfast with the family and the BMI when
conducted cross sectional study in Tabuk, Saudi
Arabia. 3' Similarly, Sedibe et al. 2018 as well revealed
that eating the main meal with family some days and
almost every day was associated with a higher risk of
being overweight and obese among black South
African adolescents. 3* On the other hand, Saleh et al.
2017, Haghighatdoost et al. 2017, and Frank et al. 2019
found that adolescents who gathered with their
families during eating the meal were significantly at
lower risk of having overweight/obesity when studied
among Saudi, Iranian, and German adolescents. **> 3334
Moreover, Fulkerson et al. 2009, reported that
adolescents who had no family dinners were nearly
three times more likely to be overweight than
adolescents who ate five to seven family dinners per
week when conducted a study in Minneapolis/St. Paul
metropolitan, United States of America. 3> However,
Babajafari et al., 2011, Utter et al. 2013, and Chen et
al., 2019 revealed that there was no statistical
association between family food frequency and BMI
when studied among Australian, New Zealanders, and
American adolescents. 3°3% The inverse association
could be attributed to that parent usually determine
the type of eaten meal which may be lacking in
nutritious, processed, and energy-dense meals due to
several socioeconomic factors. Moreover, eating
habits, such as serving large portions of meals to
children and enforcing or encouraging them to finish
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it may contribute to increasing the weight of the
children. 3 4°

In the context of fast food consumption and the risk of
overweight/obesity, the current study revealed
significant inverse associations between
overweight/obesity among adolescents and increased
frequency of consuming fast food and eating this food
at home. # Similarly, an international cross-sectional
study that included Eastern Mediterranean countries
such as Oman and Jordan revealed that lower BMI was
significantly associated with greater weekly fast food
consumption among adolescents. 4* Additionally, an
Australian longitudinal study on women’s health for
16 years found that BMI was significantly lower among
occasional and frequent consumers of takeaway food
compared to never or rarely takeaway consumers.*
Conversely, it is documented that more consumption
of fast food increases the risk of overweight/obesity
among Saudi and Caribbeaners adolescents.*>44
Furthermore, no significant association was found
between using fast food deliveries/takeaway and BMI
among adults in the United Kingdom. #' Lastly, fast
food consumption more than five times in the week is
inversely related to overweight/obesity among Qatari
adolescents as well.#> One justification for this result is
that an adolescent might share the fast food with
family members and not finish it alone, which may not
result in increasing calories intake that results in
weight gain.

The current study revealed that weekly consumption
of fries and daily consumption of fewer milk products
increased the risk of obesity/overweight by about one
and a half folds. Consistent with the current study, a
systematic review of ninety-four observational and
intervention studies revealed an inverse association of
high consumption of milk and other dairy products
with body fatness in children and adolescents.*
Concerning  fried  food  association  with
overweight/obesity, a systematic review supported
the result of the current study as it found that a diet
with a lower percentage of obesogenic foods that
include fried food was effective in reducing the risk of
developing obesity among children and adolescents.*”
However, some dietary behaviors were significantly
associated with overweight/obesity in the bivariate
analysis, but when entered the multiple regression
model were not significant such as daily and weekly
carbonated sugar-sweetened drinks, daily fast food,
daily fruit, and daily vegetable consumption. However,
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the fundamental reason for overweight/obesity is an
energy imbalance between calories intake and calories
expended not due to specific types of food. >

CONCLUSIONS AND RECOMMENDATIONS

In conclusion, overweight and obesity among
adolescents in Saudi Arabia is still a problem that
needs a solution strategy. The main reason for
overweight and obesity is an energy imbalance
between calories intake and calories expended not due
to specific types of food in the school age. Some factors
may increase the risk of being overweight or obese
among adolescents, such as having a history of obesity
at a younger age, family history of obesity, being in a
family that gathers to eat the meals, more
consumption of fries and less milk consumption. Fast
food eating frequency and eating fast food at home
decreased the risk of overweight and obesity among
adolescents. Although there was no significant
difference between adolescents' weight and physical
activity practicing in this study, this is not preventing
us to recommend engaging children in physical
activity from an early age, which is an essential pillar
to prevent overweight and obesity later in
adolescence. Obesogenic food limitations at home
should be considered to prevent risky consequences.
Adopting healthy lifestyle and dietary behaviors
should start as early as possible from infancy and
preschool age and struggling to change unhealthy
lifestyle at all levels through adopting health in all
policies.

Limitations of the study: The main limitations of the
current study are recall bias and self-reporting of
weight and height. A cross-sectional study design that
cannot establish causal association. Besides, lack of the
nature and details of consumed foods, and lack of
details about types and duration of physical activity.
Further prospective studies about effect of lifestyle and
dietary behavior modifications on adolescents’ obesity
and improving parents’ awareness and knowledge
about lifestyle modification and its effects on their
children health.

Ethical considerations

The central institutional review board of the
Ministry of Health approved the study,
registration number (20-193M). All participants
received informed consent from parents and
assent for students before participating in the



Mona H. Ibrahim, et al

study indicating the purpose of the study.
Participants’ confidentiality and anonymity were
assured.

Conflicts of interest: The authors have no
conflicts of interest to declare.

Funding: This research did not receive any
specific grant from funding agencies in the
public, commercial, or not-for-profit sectors.
Author Contributions: Ibrahim MH,
conceptualization, questionnaire design,
methodology, IRP approval, data collection,
cleaning, analysis and writing results, abstract,
limitation and draft writing; Alzaher AA.
Introduction, discussion and limitation;
Alshumemri WA, questionnaire design, data
collection Alfaleh A. final reviewing and
Alabdulkareem KI, Final reviewing. All authors
reviewed and approved the final manuscript.
Data Availability Statement: The data that
support the findings of this study are available
upon request from corresponding author (IMH).
Acknowledgment: The study team appreciates
the cooperation and support of teachers, parents
and school students for their patience and
participating in the data collection process. We
also grateful for the facilitative role of the School
and healthy affaires officials, research assistants
as well as all who facilitated the implementation

and reviewing this study.

REFERENCES

1.

NCD Risk Factor Collaboration (NCD-RisC). Worldwide
trends in body-mass index, underweight, overweight, and
obesity from 1975 to 2016: A pooled analysis of 2416
population-based measurement studies in 128.9 million
children, adolescents, and adults. Lancet 2017, 390, 2627-
2642. DOL: https://doi.org/10.1016/S0140-6736(17)32129-3

World health organization. Obesity and Overweight: WHO
fact  sheet. 9  June 2021. Available from:
https://www.who.int/news-room/fact-sheets/detail/obesity-

and-overweight. (Accessed 23 June 2021).

Puhl RM, Lessard LM. Weight Stigma in Youth: Prevalence,
Consequences, and Considerations for Clinical Practice. Curr
Obes Rep. 2020 Dec;9(4):402-411. doi: 10.1007/513679-020-
00408-8. Epub 2020 Oct 20. PMID: 33079337. (Accessed 2
April 2022).

Beck AR. Psychosocial aspects of obesity. NASN Sch
Nurse. 2016;31(1):23-27. doi:
10.1177/1942602X15619756.

Mohammed AE, Ibrahim MH, Hagag SA, Mohamed HM.
Obesity and Self-Esteem among School Adolescent Students,

278

Lifestyle and Students' obesity in Saudi Arabia

10.

11.

12.

13.

14.

15.

16.

17.

18.

EJCM, 2022;40(4): 268-280

Alexandria City, Egypt. The Egyptian Journal of Community
Medicine, 2019; 37(3): 16-24. doi: 10.21608/ejcm.2019.43366
World Health Organization (WHO): Physical Activity Fact
Sheet No.385. 2015. Available
from: http://www.who.int/mediacentre/factsheets/fs385/en.
(Accessed 2 May 2021).

Mikkild V, Rasdnen L, Raitakari OT, Pietinen P, Viikari J.
Consistent dietary patterns identified from childhood to
adulthood: the Cardiovascular Risk in Young Finns Study. Br
J Nutr 2005; 93(6): 923-31. d0i:10.1079/BJN20051418
Hawkes C, Smith TG, Jewell J, Wardle J, Hammond RA, Friel
S, et al. Smart food policies for obesity prevention. Lancet
2015;385(9985): 2410-21. doi:10.1016/S0140-
6736(14)61745-1

Story M, Kaphingst KM, Robinson-O'Brien R, Glanz K.
Creating healthy food and eating environments: policy and
environmental approaches. Annu Rev Public Health.
2008;29:253-72. doi:
10.1146/annurev.publhealth.29.020907.090926. PMID:
18031223.

World Health Organization. Report of the commission on
ending childhood obesity. Geneva: World Health
Organization; 2016. Available at:
https://apps.who.int/iris/bitstream/handle/10665/204176/97
89241510066eng.pdf?sequence=1&isAllowed=y

Sahoo K, Sahoo B, Choudhury AK, Sofi NY, Kumar R,
Bhadoria AS. Childhood obesity: causes and consequences. ]
Family Med Prim Care. 2015;4(2):187-192. d0i:10.4103/2249-
4863.154628.

Al Shehri A, Al Fattani A, Al Alwan I. Obesity among Saudi
children. Saudi Journal of Obesity. 2013 Jan 1;1(1):3.

Al Shaikh A, Farahat F, Abaalkhail B, Kaddam I, Aseri K, Al
Saleh Y, Al Qarni A, Al Shuaibi A, Tamimi W. Prevalence of
Obesity and Overweight among School-Aged Children in
Saudi Arabia and Its Association with Vitamin D Status. Acta

Biomed. 2020 Nov 3;91(4):€2020133. doi:
10.23750/abm.vg1i4.10266. PMID: 33525269; PMCID:
PMC7927516.

Ibrahim M, Albwardi S, Althagafi wael, Alzaher A, Nahhas M,
Alabdulkareem K. School-Based Body Mass Index Survey: A
national study of Obesity Prevalence among School Students
in Saudi Arabia, 2018: Obesity Prevalence among School
Students in Saudi Arabia, 2018. Health Informatics Journal
[Internet]. 2021Dec.31 [cited 2022Apr.18];15(2).

Ministry of Education (2018). Available at:
https://departments.moe.gov.sa/Statistics/Educationstatisti
cs/Pages/GEStats.aspx

El Mouzan MI, Foster PJ, Al Herbish AS, Al Salloum AA, Al
Omer AA, Qurachi MM, et al. Prevalence of overweight and
obesity in Saudi children and adolescents. Ann Saudi Med.
2010;30(3):203-8. http://dx.doi.org/10.4103/0256-
4947.62833.

Arab Teens Lifestyle (ATLS) Questionnaire - Lifestyle and
Health Research Center. Available at: https:/Ih-
hsrc.pnu.edu.sa/wp-content/uploads/2018/11/ATLS-
Questionnaire-E-Revised-2018-1-1.pdf

El Mouzan MI, Al Salloum AA, Al Herbish AS, Foster PJ,
Qurashi MM, Al Omar AA. The 2005 Growth Charts for Saudi
Children and Adolescents (No. AR-20-63). King Abdulaziz
City for Science and Technology Riyadh, KSA. 2009. Available


https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
http://www.who.int/mediacentre/factsheets/fs385/en
https://apps.who.int/iris/bitstream/handle/10665/204176/9789241510066eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/204176/9789241510066eng.pdf?sequence=1&isAllowed=y
http://dx.doi.org/10.4103/0256‐4947.62833
http://dx.doi.org/10.4103/0256‐4947.62833
https://lh-hsrc.pnu.edu.sa/wp-content/uploads/2018/11/ATLS-Questionnaire-E-Revised-2018-1-1.pdf
https://lh-hsrc.pnu.edu.sa/wp-content/uploads/2018/11/ATLS-Questionnaire-E-Revised-2018-1-1.pdf
https://lh-hsrc.pnu.edu.sa/wp-content/uploads/2018/11/ATLS-Questionnaire-E-Revised-2018-1-1.pdf

Mona H. Ibrahim, et al

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

at:
https://www.moh.gov.sa/HealthAwareness/EducationalCon
tent/BabyHealth/Documents/Intermediate%202%20Comp
atibility%20Mode.pdf

Growth Charts [Internet]. CDC.gov. 2017 Available at:
http://www.cdc.gov/growthcharts  [Accessed at 2019
September 10].

Albuhairan FS, Tamim H, Dubayee MA, et al. Time for an
Adolescent Health Surveillance System in Saudi Arabia:
Findings From “Jeeluna.” Journal of Adolescent Health.
2015;57(3):263-269. doi:10.1016/j.jadohealth.2015.06.009
Al-Hussaini A, Bashir M, Khormi M, et al. Overweight and
obesity among Saudi children and adolescents: Where do we
stand today? Saudi  Journal of  Gastroenterology.
2019;25(4):229. doi:10.4103/sjg.sjg_617_18

Saleh AA, Alhaiz AS, Khan AR, Al-Quwaidhi AJ, Aljasim M,
Almubarak A, Alqurayn A, Alsumaeil M, AlYateem A.
Prevalence of obesity in school children and its relation to
lifestyle behaviors in Al-Ahsa district of Saudi Arabia. Glob J
Health Sci. 2017;9(12):1-80.8.

Hughes, A. R., Sherriff, A., Lawlor, D. A., Ness, A. R., & Reilly,
J. J. (2011). Incidence of obesity during childhood and
adolescence in a large contemporary cohort. Preventive
medicine, 52(5), 300-304.
https://doi.org/10.1016/j.ypmed.2011.02.014

Making Physical Activity a Part of a Child's Life. Centers for
Disease Control and Prevention.
https://www.cdc.gov/physicalactivity/basics/adding-
pa/activities-children.html. Published May 13,
Accessed August 2, 2021

Al-Hazzaa HM, Abahussain NA, Al-Sobayel HI, Qahwaji DM,
Musaiger AO. Lifestyle factors associated with overweight
and obesity among Saudi adolescents. BMC Public Health.
2012;12:354. Published 2012 May 16. doi:10.1186/1471-2458-
12-354

Reel J, Voelker D, Greenleaf C. Weight status and body image
perceptions in adolescents: current perspectives. Adolescent
Health, Medicine and Therapeutics. 2015:149.
doi:10.2147/ahmt.s68344

Nurul Izzah A, Nadia M, Wan Rozita WM, Tengku Rozaina
TM, Rafiza S, Lokman Hakim S. The Prevalence of
Overweight and Obesity and Its Association Factors among
Malays’ Adolescents: Findings from Seafood Consumption
Survey in Peninsular Malaysia. J Child Obes. (2019) 4:2.
Castillo JJ, Orlando RA, Garver WS. Gene-nutrient
interactions and susceptibility to human obesity. Genes Nutr.
(2017) 12:29. doi: 10.1186/s12263-017-0581-3
Rask-Andersen M, Karlsson T, Ek WE, Johansson A. Gene-
environment interaction study for BMI reveals interactions
between genetic factors and physical activity, alcohol
consumption and socioeconomic status. PLoS Genet. (2017)
5:1. doi: 10.1371/journal.pgen.1006977

Heianza Y, Qi L. Gene-Diet interaction and precision nutrition
in obesity. Int J Mol Sci. (2017) 18:787. doi:
10.3390/ijms18040787

Eman S. Alamri. Family meal associated with better dietary
quality during adolescence. Medical Science, 2020, 24(102),
786-792. Available at:
http://www.discoveryjournals.org/medicalscience/current_i
ssue/v24/n102/A45.pdf

2021.

279

Lifestyle and Students' obesity in Saudi Arabia

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

EJCM, 2022;40(4): 268-280

Sedibe MH, Pisa PT, Feeley AB, Pedro TM, Kahn K, Norris SA.
Dietary habits and eating practices and their association with
overweight and obesity in rural and urban black South
African adolescents. Nutrients. 2018 Feb 1; 10(2).
https://doi.org/10.3390/nu10020145

Haghighatdoost F, Kelishadi R, Qorbani M, Heshmat R,
Motlagh ME, Ardalan G, Azadbakht L. Family Dinner
Frequency is Inversely Related to Mental Disorders and
Obesity in Adolescents: the CASPIAN-III Study. Arch Iran
Med. 2017 Apr;20(4):218-223. PMID: 28412825.

Frank M, Brettschneider A-K, Lage Barbosa C, Haftenberger
M, Lehmann F, Perlitz H, Heide K, Patelakis E, Richter A,
Mensink GBM (2019) Prevalence and temporal trends of
shared family meals in Germany. Results from EsKiMo II.
Ernahrungs Umschau 66(4): 60-67. DOI:
10.4455/€u.2019.013 [cited 2020 May 7].

Fulkerson JA, Kubik MY, Story M, Lytle L, Arcan C.
(2009). Are There Nutritional and Other Benefits Associated
with Family Meals Among At-Risk Youth? Journal of
Adolescent Health, 45(4), 389-
395. doi:10.1016/j.jadohealth.2009.02.011

Babajafari S, Marks GC, Mamun AA, O’Callaghan MJ, Najman
JM. Family Food Behaviours and Adolescents’ Overweight
Status: A Mother-Offspring Link Study. Iran RED CRESCENT
Med J. 2011 Nov; 13(11):783-94. PMID: 22737418

Utter J, Denny S, Robinson E, Fleming T, Ameratunga S,
Grant S. Family meals among New Zealand young people:
relationships with eating behaviors and body mass index. J

Nutr FEduc Behav. 2013 Jan-Feb;45(1):3-11.  doi:
10.1016/j.jneb.2012.04.010. Epub 2012 Oct 27. PMID:
23110750.

Chen Y, Haines ], Charlton BM, VanderWeele TJ. Positive
parenting improves multiple aspects of health and well-being
in young adulthood. Nat Hum Behav. 2019 Jul;3(7):684-691.
doi: 10.1038/541562-019-0602-X. Epub 2019 May 6.

Nielsen SJ, Popkin BM. Patterns and trends in food portion
sizes, 1977- 1998. JAMA. (2003) 289:450-53. doi:
10.1001/jama.289.4.450

Fisher JO, Birch LL. Restricting access to palatable foods
affects children’s behavioral response, food selection, and
intake. Am J Clin Nutr. (1999) 69:1264-72. doi:
10.1093/ajcn/69.6.1264

Albalawi A, Hambly C, Speakman JR. Frequency of
Restaurant, Delivery and Takeaway Usage Is Not Related to
BMI among Adults in Scotland. Nutrients. 2020;12(9):2501.
Published 2020 Aug 19. doi:10.3390/nu12092501
Braithwaite I, Stewart AW, Hancox RJ, Beasley R, Murphy R,
Mitchell EA. Fast-food consumption and body mass index in
children and adolescents: an international cross-sectional
study. BMJ Open. 2014;4(12). doi:10.1136/bmjopen-2014-
005813

Brown WJ, Kabir E, Clark BK, Gomersall SR. Maintaining a
Healthy BMI: Data From a 16-Year Study of Young Australian
Women. Am J Prev Med. 2016 Dec;51(6):e165-e178.
doi: 10.1016/j.amepre.2016.09.007. PMID: 27866600.

Torres R, Serrano M, Pérez CM, Palacios C. Physical
environment, diet quality, and body weight in a group of 12-
year-old children from four public schools in Puerto Rico. PR
Health Sci J. 2014 Mar;33(1):14-21. PMID: 24665604; PMCID:
PMC4142497.


https://www.moh.gov.sa/HealthAwareness/EducationalContent/BabyHealth/Documents/Intermediate%202%20Compatibility%20Mode.pdf
https://www.moh.gov.sa/HealthAwareness/EducationalContent/BabyHealth/Documents/Intermediate%202%20Compatibility%20Mode.pdf
https://www.moh.gov.sa/HealthAwareness/EducationalContent/BabyHealth/Documents/Intermediate%202%20Compatibility%20Mode.pdf
http://www.cdc.gov/growthcharts
https://doi.org/10.1016/j.ypmed.2011.02.014
https://www.cdc.gov/physicalactivity/basics/adding-pa/activities-children.html
https://www.cdc.gov/physicalactivity/basics/adding-pa/activities-children.html

Mona H. Ibrahim, et al Lifestyle and Students' obesity in Saudi Arabia EJCM, 2022;40(4): 268-280

45. Kerkadi A, Sadig AH, Bawadi H, Al Thani AAM, Al Chetachi
W, Akram H, Al-Hazzaa HM, Musaiger AO. The Relationship
between Lifestyle Factors and Obesity Indices among
Adolescents in Qatar. Int J Environ Res Public Health. 2019
Nov 13;16(22):4428. doi: 10.3390/ijerph16224428.

46. Dougkas A, Barr S, Reddy S, Summerbell CD. A critical review
of the role of milk and other dairy products in the

47.

development of obesity in children and adolescents. Nutr Res
Rev. 2019;32(1):106-127. d0i:10.1017/50954422418000227
Liberali R, Kupek E, Assis MAAD. Dietary Patterns and
Childhood Obesity Risk: A Systematic Review. Childhood
Obesity. 2020;16(2):70-85. doi:10.1089/chi.2019.0059

Cite this article as: Mona H. Ibrahim, Lifestyle and its Association with Obesity and Overweight Among Students in Saudi Arabia. Egyptian

Journal of Community Medicine, 2022;40(4):268-280.
DOI: 10.21608/€jcm.2022.124700.1209

280




