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ABSTRACT

Received: Overweight and obesity are defined as excessive fat accumulation that causes a risk to one’s well-
being. Recognition of the avoidable risk factors for obesity in children will prevent their serious
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Received i ised f . consequences during adulthood. This study aimed to measure the prevalence and risk factors of
ecelved In revised form: obesity in a population of female school students from 12-18 years in Tabuk, Saudi Arabia. This
04 Apr 2023 study was a cross-sectional study among 102 female students aged (12-18 years old) from schools in

Accepted: Tabuk City, Saudi Arabia. A structured questionnaire containing demographic, socioeconomic, and
08 Apr 2023 full history was used to collect the information. The parents signed the informed consent and the

Available online: students filled out the questionnaire, and then general examination together with anthropometric
28 Apr 2023 measur_ements was done using S_audi growth charts qf the correspoqdiqg_ age and Sex. Beipg
overweight and obese were found in 29.4% 8.8% respectively and were significantly associated with
a family history of obesity, drinking too much soda/coffee/tea, frequent lunch meals, an absence of
satisfaction about body configuration, and the thinking that their family is overweight.
Consanguinity, number of meals/days, and regular eating times were not significant. Obesity is
prevalent among girls in Tabuk City, Saudi Arabia. Risk factors include: drinking too much
soda/coffee/tea, frequent lunch meal, an absence of satisfaction about body configuration, and the
thinking that their family is overweight. Prevention programs involving school children and
adolescents and their whole families should be implemented for controlling the current epidemic of
obesity.
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Introduction

Obesity is alarming rising worldwide, the figure jumped from 4% to 18% in the age group 5-19 (1975-2016). Obesity put
children at a high cardiometabolic disorders in adult age. In addition, obesity predisposes to stroke, musculoskeletal
disorders, and various types of malignancy [1, 2]. Obesity is a chronic disease resulting from lifestyle and environmental
interplay [3-5].

Importantly, 38.2 million children below five years of age were either obese or overweight and the highest rate was reported
in Asia. Saudi Arabia is not an exception, an increasing trend was observed in the last twenty years mainly due to the
adoption of high-calorie consumption and physical inactivity [6].
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A high rate of childhood obesity was observed in Saudi Arabia, United Arab Emirates, and Nepal, 18.2%, 7%, and 17.4%
respectively [7-9]. Saudi Arabia reported an increasing prevalence of obesity in the last 20 years [4]. Physical inactivity and
maternal obesity are strong predictors of obesity, an interesting study reported obesity of 87% middle socioeconomic
background [10-14]. No gender differences were reported among obese children in Saudi Arabia [2].

Obesity is an epidemic and an integral part of the metabolic syndrome; children with obesity are at increased risk of physical
and mental disorders including metabolic-associated fatty liver disease, diabetes and impaired glucose tolerance,
hypertension, and depression. In addition, obesity causes two million deaths/per year [15-17]. No countries are immune, the
increasing rate involved The USA [18], Canada [19], and Australia [17]. Screening and lifestyle advice is recommended by
the American Academy of Paediatrics [20]. Obesity is on the rise in all Gulf Countries and in particular Saudi Arabia.
Therefore, the current study aimed to assess the Prevalence of obesity in female schoolchildren and its risk factors and
relation to lifestyle behaviours in Tabuk City of Saudi Arabia.

Materials and Methods

This cross-sectional, questionnaire-based research was conducted among 102 public intermediate and high school females
(12-18 years) during the period 2019-2020. We choose three classes one from each level to complete the sample size. For
every student, we distributed the questionnaires. Confidentiality was resorted according to Helsinki Declaration. The
exclusion criteria were children aged < 12 or > 18 years, unknown birth dates, those who refused participation, and
incomplete questionnaires.
A structured questionnaire based on sociodemographic factors (age, gender, nationality, level of education, and residence for
both children and their parents). In addition, dietary habits, exercise, and self-esteem among children and parents were
recorded. The questionnaire included a family history of obesity and parents' awareness of obesity in their children. The third
part of the questionnaire is related to the school environment. The components of the questionnaire were either yes/no or
multiple choices. A meeting was held with the school's headmasters, the students, and the parents, and the purpose of the
research was explained to them. The teachers were attending the questionnaire filling to solve any difficulty. Weight and
height were measured to estimate the body mass index. Children were weighed while wearing minimal clothing and without
shoes. The researchers used a suitable electronic balance (Detecto type, USA). The height and weight were measured
according to the standard guidelines as follows:

e Underweight (< 5th percentile)

e Healthy weight (> 5th percentile and < 85"

e  Overweight (> 85th percentile and < 95th percentile)

e  Obese (> 95th percentile).

Data Analysis
They used the Social Sciences (IBM, SPSS, version 21, New York) for data analysis. The data were presented as Mean £ SD
and percentages. The Chi-square and T-test were used when appropriate. A P-value of <0.05 was considered significant.

Ethical Issues
The ethical committee of the University of Tabuk and the Ministry of Higher Education in Tabuk approved the research and
all the children and parents signed written informed consent.

Results and Discussion

This study included 102 participants; all of them were female students. The mean age and standard deviation of the
participants were 15.5 + 1.8 years (Range 12-18 years). The analysis of socio-demographic variables is summarized in Table
1. The mean and standard deviation of the anthropometric measurements for the included children were as Weight: 58.5+
12.9 kg; Height: 157.3+ 5.01 cm; and for BMI: 23.6+4.9 kg/m2. Among the 102 participants, 29.4% were either overweight,
8.8% were obese, and on the other hand, 10.8 % of them were underweight. 51% of the total participants were normal
weight. The details are shown in Figure 1. When measuring the association between overweight and obese children and
their socio-demographic characteristics, it was found that there was a statistically significant association between the
presence of overweight and obesity and positive family history of obesity (P-value < 0.05) meaning that the increase in
father's and/or mother's weight or any family member’s weight substantially led to increasing in the child's BMI. Moreover,
It was found that the lack of satisfaction about body configuration and thinking that family is overweight had a significant
association with the child being overweight and obese. Moreover, the prevalence of overweight/obesity was positively
increased with a higher number of carbonated drinks, coffee, and tea consumption. The percentage of overweight/obese
children was constantly increasing with the number of cans consumed daily. There was also a significant association
between having lunch regularly and obesity. However, there was no statistically significant association with birth order,
consanguinity, practicing exercise, number of meals, eating between meals, crying spells, or sleep disturbance when
compared with non-obese ones.
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Table 1. Basic characters of schoolchildren

Underweight Normal Overweight & obese
N(11) N(52) N(39)
Age 15.55+2.1 15.35+1.8 15.8+1.7 0.416 0.742
Birth order
1st 4(36.4%) 18(34.6%) 19(48.7%)
2nd 2(18.2%) 9(17.3%) 7(17.9%) 2:336 0674
>3th 5(45.5%) 25(48.1%) 13(33.3%)
Health problem
Present 0(0%) 5(9.6%) 1(2.6%) 2.77 0.25
Absent 11(100%) 47(90.4%) 38(97.4%)
Consanguinity
Yes 7(63.6%) 22(42.3%) 19(48.7%) 1.728 0.422
No 4(36.4%) 30(57.7%) 20(51.3%)
Family history of obesity
Yes 1(9.1%) 10(19.2%) 24/61.5 6.08 0.048
No 10(90.9%) 42(80.8%) 15/38.5
Classification of adolescent according to BMI
® Underweight
= Normal
u Overweight
1 Obese
Figure 1. Classification of adolescents according to BMI
Table 2. Body mass index among female schoolchildren in Tabuk, Saudi Arabia
Frequency Percent
.00 11 10.8
1.00 52 51.0
2.00 30 29.4
3.00 9 8.8
Table 3. The association of obesity and eating patterns of the study group
Underweight Normal Overweight & Obese
N(11) N(52) N (39)
Practicing exercise
No 4(34.4%) 19(36.5%) 12(30.8%) 0.352 0.839
Yes 7(63.4%) 33(63.5%) 27(69.2%)
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Current mood

Stable 1(9.1%) 3(5.8%) 2(5.1%)
Anxious 8(72.7%) 40(76.9%) 29(74.4%) 0387 0.983
Unstable 2(18.2%) 9(17.3%) 8(20.5%)
Preferred food
unhealthy 7(63.6%) 35(67.3%) 25(64.1%) 0.125 0.94
healthy 4(36.4%) 17(32.7%) 14(35.9%)
Number of meals per day
One meal 2(18.2%) 8(15.4%) 2(5.1%)
2-3 meals 4(36.4%) 24(46.2%) 18(46.2%) 3.19 0.526
Furthermore 5(45.5%) 20(38.5%) 19(48.7%)
Eating between meals
No 3(27.3%) 17(32.7%) 17(43.6%) 158 0.455
Yes 8(72.7%) 35(67.3%) 22(56.4%)
Drinking soda/tea/coffee
Yes 5(45.5%) 19(36.5%) 25(64.1%) 6.8 0.033
No 6(54.5%) 33(63.5%) 14(35.9%)

Table 4. Obesity's relationship to appetite, medications use, losing energy, crying spells, sleep disturbances, and attitude

toward body image.

Underweight Normal Overweight & Obese
N(11) N(52) N (39)
Change appetite
0, 0, 0,
No 1(9.1%) 20(38.5%) 12(30.8%) 365 0161
Yes 10(90.9%) 32(61.5%) 27(69.2%)
Consume medications
No 10(90.9%) 45(86.5%) 34(87.2%)
Yes 1(9.1%) 7(13.5%) 5(12.8%) 0156 0925
Losing energy
0, 0, 0,
No 2(18.2%) 22(42.3%) 11(28.2%) 3.39 0.184
Yes 9(81.8%) 30(57.7%) 28(71.8%)
Crying spell
No 11(100) 40(76.9) 28(71.8) 39 014
Yes 0 12(23.1) 11(28.2)
Sleep disturbance
No 7(63.6) 22(42.3) 20(51.3)
Yes 4(36.4) 30(57.7) 19(48.7) 192 0-383
Satisfaction about body configuration
Underweight 5(45.5) 4(7.7) 0
within normal 6(54.5) 37(72.1) 6(13.3) 61.2 <0.001
Overweight 0 11(21.2) 33(86.7)
Wishing better body
No 1/9.1 6/11.5 1\2.6
Yes 10/90.9 46/88.5 29/96.7 25 0-285
Improve body
No 5(45.5) 22(42.3) 11(28.2)
Diet regimen 4(36.4) 16(30.8) 14(35.9) 2.76 0.599
Exercise 2(18.2) 14(26.9) 14(35.9)
Barriers to a healthy life
Lack of energy 6(54.5) 32(61.6) 25(64.1) 457 0.334
Pressures during the day 4(36.4) 13(25) 5(12.8) ' '
No support (family and friends) 1(9.1) 7(13.5) 9(23.1)
Do you think your family is overweight
No 10/90.9 42/80.8 24/61.5
Yes 1/9.1 10/19.2 15/38.5 6.08 0.048
Feeling about family members
Nothing 8(72.7) 34/65.4 24/61.5
Try to protect myself 0 5/9.6 2/5.1 2.224 0.695
Not obese 3/27.3 13/25 13/33.3

Table 5. The association of obesity with dietary and sleep habits.

Underweight
N(11)

Normal
N(52)

Overweight& Obese

N(39)
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Breakfast
No 5/45.5% 17/32.7% 11/28.2%
Sometimes 1/9.1% 15/28.8% 7117.9% 4.127 0.389
Regularly 5/45.5% 20/38.5% 21/53.8%
Lunch
No 2/18.2 14/26.9 7/17.9
Sometimes 3/27.3 31/59.6 27169.2 129 0.012
Regularly 6/54.5 7/13.5 5/12.8
Fast food
Less than 1-2/ 7/63.6 34/65.4 21/53.8
Weekly 4/36.4 18/34.6 18/46.2 1281 0526
Timing of last meal 20.4+2.3 18.746.4 18.845.6 0.388 0.679
Time of Sleeping 14.6+5.7 12.3£8.7 13.2+8.2 0.388 0.679
Hours of sleeping 7.6+£2.01 7.6£3.2 7.8+2.4 0.047 0.954

The results of our study revealed that the overall prevalence of overweight and obesity among intermediate and high school
children was 38.2% (29.4% for overweight and 8.8% for obesity). The current results are similar to previous studies
conducted in Saudi Arabia [21, 22] and found obesity and overweight rates of 38.3% and 34.4% respectively). Another study
published in the United Arab Emirates showed a prevalence of overweight/obesity in 33.6% (14.7% overweight and 18.9%
obese) [23].

The current findings were lower than studies conducted in Eastern Saudi Arabia 42.3% (19.0% were overweight and 23.3%
were obese) [14], and Kuwait, 45.3% (30.7% were overweight and 14.6% were obese) [24]. Moreover, our findings were
lower than studies from America 48.0% (16.5% were obese, and 31.5% were overweight) [25] and in twelve countries from
Europe, 18.4%-42.5% of girls (aged 6-9 years) were overweight. However, the prevalence of obesity ranged from 4.6% to
17.3% among girls [26].

On the other hand, a study conducted in another Gulf country reported overweight in 6% and obesity in 3.5% [27]. Another
study conducted in the Eastern Region of Saudi Arabia among 1270 adolescents concluded obesity in 19.1% and 17.7% and
overweight in 16.8% and 18.8% for men and women respectively [28].

Plausible explanations might be due to genes, lifestyles, the definition of obesity, and age groups included [29].

Family history as a predictor of obesity and overweight was reported by the current study supporting previous observations
[30]. Genetic and unhealthy diets might explain our findings [31]. Carbonated drink consumption was a significant predictor
of overweight and obesity and was in line with previous findings [32].

The association between several number of meals and snacks was discussed controversially with some studies showing no
association [28, 33], while others showed a positive correlation [34]. In the current study, no statistically significant
relationship was shown between meals number and body weight. Additionally, our study showed no association between
snack number and obesity and overweight in contradiction to studies published in the previous decade and found a positive
association between snack number, overweight, and obesity [35, 36].

Fast food is a main contributor to childhood obesity as reported by studies published in Riyadh, Saudi Arabia, Kuwait, and
the USA [37-39]. The current findings were in contradiction to the previous findings. The findings might be explained by the
different calories, frequency of fast food consumption, and type of processed fast food taken. The explanation might be the
cheap prices and palatable taste of such fast foods and drinks make them more desirable for children and adolescents.
Chronic stress was associated with the tendency to consume high-energy food and hence obesity and overweight [40]. In the
present study, no association was found between stress and body mass index. The contradiction might be explained by the
difference in sample size; in addition, we assessed only females.

The role of physical activity in weight reduction among children (all age groups) is well documented in particular when they
are handled by professional trainers [41, 42]. The present study showed also an insignificant association between the
prevalence of overweight/obesity and the extent of physical activity during physical education classes. Importantly, our
findings of an insignificant association of between obesity, screen timing contradicted previous studies regarding late-night
screen time and the duration of video games [43-45], chronotype, and circadian misalignment might explain the
contradiction [46].

In the present study, breakfast skipping and late sleeping habits were prevalent among girls in Tabuk City, in similarity to a
previous study conducted among medical students in Saudi Arabia [47]. Our findings were in contradiction to a recent study
published in Japan [48]. Plausible explanations might be the majority of students in our sample used to consume dinner
earlier and consume less junk food which should be encouraged.

Conclusion

Obesity is prevalent among girls in Tabuk City, Saudi Arabia. Risk factors include: drinking too much soda/coffee/tea,
frequent lunch meal, an absence of satisfaction about body configuration, and the thinking that their family is overweight
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The prevention programs involving school children and adolescents and their whole families should be implemented for
controlling the current epidemic of obesity.

Acknowledgments: The authors extend their appreciation to the Deanship of Scientific Research at the University of Tabuk,
for funding this work through research number (S-1440-0202).

Conflict of interest: None

Financial support: The Deanship of Higher Education and Scientific research, University of Tabuk, Saudi Arabia, support
this research.

Ethics statement: Approval letter from the ethics committee of the University of Tabuk, Saudi Arabia (dated 10/9/2019).

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Eating H, Activity P. An intervention to promote Healthy Eating and Physical Activity in Lebanese School children:
Health-E-PALS a pilot cluster randomized controlled trial. (Doctoral dissertation, Durham University). 2013.
Al-Hussaini A, Bashir MS, Khormi M, AlTuraiki M, Alkhamis W, Alrajhi M, et al. Overweight and obesity among
Saudi children and adolescents: where do we stand today? Saudi J Gastroenterol. 2019;25:229-35.
doi:10.4103/sjg.SJG_617_18

Obesity. World Health Organization. Accessed: July 6, 2022. Available from: https://www.who.int/health-
topics/obesity.

Childhood overweight &  obesity. CDC. Accessed: July 6, 2022: Available  from:
https://www.cdc.gov/obesity/childhood/index.html.

Sahoo K, Sahoo B, Choudhury AK, Sofi NY, Kumar R, Bhadoria AS. Childhood obesity: causes and consequences. J
Family Med Prim Care. 2015;4(2):187-92. doi:10.4103/2249-4863.154628

Mirmiran P, Sherafat Kazemzadeh R, Jalali Farahani S, Azizi F. Childhood obesity in the Middle East: a review. East
Mediterr Health J. 2010;16(9):1009-17.

Abduelkarem AR, Sharif SI, Bankessli FG, Kamal SA, Kulhasan NM, Hamrouni AM. Obesity and its associated risk
factors among  school-aged children in  Sharjah, UAE. PL0oS One. 2020;15(6):e0234244.
doi:10.1371/journal.pone.0234244

Karki A, Shrestha A, Subedi N. Prevalence and associated factors of childhood overweight/obesity among primary
school children in urban Nepal. BMC Public Health. 2019;19(1):1055. doi:10.1186/s12889-019-7406-9

Al Yazeedi B, Berry DC, Crandell J, Waly M. Lifestyle-related determinants of obesity among Omani children. Sultan
Qaboos Univ Med J. 2020;20(3):e279-86. doi:10.18295/squmj.2020.20.03.006

Jurado-Castro JM, Gil-Campos M, Gonzalez-Gonzalez H, Liorente-Cantarero FJ. Evaluation of physical activity and
lifestyle interventions focused on school children with obesity using accelerometry: a systematic review and meta-
analysis. Int J Environ Res Public Health. 2020;17(17):6031. doi:10.3390/ijerph17176031

Hong I, Coker-Bolt P, Anderson KR, Lee D, Velozo CA. Relationship between physical activity and overweight and
obesity in children: findings from the 2012 National Health and Nutrition Examination Survey National Youth Fitness
survey. Am J Occup Ther. 2016;70(5):7005180060p1-8. doi:10.5014/ajot.2016.021212

Ness AR, Leary SD, Mattocks C, Blair SN, Reilly JJ, Wells J, et al. Objectively measured physical activity and fat
mass in a large cohort of children. PLoS Med. 2007;4(3):€97. doi:10.1371/journal.pmed.0040097

Bouchard C. Childhood obesity: are genetic differences involved? Am J Clin Nutr. 2009;89(5):1494S-501S.
d0i:10.3945/ajcn.2009.27113C

Al Dossary SS, Sarkis PE, Hassan A, Ezz El Regal M, Fouda AE. Obesity in Saudi children: a dangerous reality. East
Mediterr Health J. 2010;16(9):1003-8. Retrieved from: http://www.ncbi.nlm.nih.gov/pubmed/21218729

World Health Organization [WHO]. (1997). Obesity: preventing and managing the global epidemic. Geneva,
Switzerland: Report of a WHO consultation on Obesity; WHO/NUT/NCD/98.1.

World Health Organization [WHO]. Ten facts on obesity; 2010. Retrieved March 18, 2014, from
http://www.who.int/features/factfiles/obesity/facts/en/index9.html

Bell LM, Curran JA, Byrne S, Roby H, Suriano K, Jones TW, et al. High incidence of obesity co-morbidities in young
children: A cross-sectional study. J Paediatr Child Health. 2011;47(12):911-7. doi:10.1111/j.1440-1754.2011.02102.x
Kliegman RM, Behrman RE, Jenson HB, Stanton BM. Nelson Textbook of Pediatrics E-Book 2007 (18th ed., p. 232-
242). Elsevier Health Sciences.

Janssen I. The public health burden of obesity in Canada. Can J Diabetes. 2013;37(2):90-6.
doi:10.1016/j.jcjd.2013.02.059

Rausch JC, Rothbaum Perito E, Hametz P. Obesity prevention, screening, and treatment: practices of pediatric
providers since the 2007 expert committee recommendations. Clin Pediatr. 2011;50(5):434-41.

94



Gad et al., 2023

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Pharmacophore, 14(2) 2023, Pages 89-96
Al-Nakeeb Y, Lyons M, Collins P, Al-Nuaim A, Al-Hazzaa H, Duncan MJ, et al. Obesity, physical activity and
sedentary behavior amongst British and Saudi youth: A cross-cultural study. Int J Environ Res Public Health.
2012;9(4):1490-506. doi:10.3390/ijerph9041490
El Mouzan M, 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. doi:10.4103/0256-4947.62833
Al Junaibi A, Abdulle A, Sabri S, Hag-Ali M, Nagelkerke N. The prevalence and potential determinants of obesity
among school children and adolescents in Abu Dhabi, United Arab Emirates. Int J Obes. 2013;37(1):68-74.
El-Bayoumy |, Shady I, Lotfy H. Prevalence of obesity among adolescents (10 to 14 years) in Kuwait. Asia Pac J
Public Health. 2009;21(2):153-9. d0i:10.1177/1010539509331786
Ogden CL, Carroll MD, Curtin LR, Lamb MM, Flegal KM. Prevalence of high body mass index in US children and
adolescents, 2007-2008. JAMA. 2010;303(3):242-9. doi:10.1001/jama.2009.2012
Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of obesity and trends in body mass index among US children
and adolescents, 1999-2010. JAMA. 2012;307(5):483-90. doi:10.1001/jama.2012.40
Qotba H, Naser Al-lsa A. Anthropometric measurements and dietary habits of schoolchildren in Qatar. Int J Food Sci
Nutr. 2007;58(1):1-5. doi:10.1080/09637480601041086
Amin TT, Al-Sultan Al, Ali A. Overweight and obesity and their relation to dietary habits and socio-demographic
characteristics among male primary school children in Al-Hassa, Kingdom of Saudi Arabia. Eur J Nutr.
2008;47(6):310-8. doi:10.1007/s00394-008-0727-6
Richardson AS, North KE, Graff M, Young KM, Mohlke KL, Lange LA, et al. Moderate to vigorous physical activity
interactions with genetic variants and body mass index in a large US ethnically diverse cohort. Pediatr Obes.
2014;9(2):e35-46.
Mo-Suwan L, Tongkumchum P, Puetpaiboon A. Determinants of overweight tracking from childhood to adolescence:
a 5y follow-up study of Hat Yai schoolchildren. Int J Obes. 2000;24(12):1642-7. doi:10.1038/sj.ij0.0801432
Véazquez VC, Sobrado DO, Gonzalez DC, Pérez JC. Prevalence of overweight and obesity in schoolchildren in rural
areas. Gac Sanit. 2012;26(5):460-2.
Ruvalcaba CL, Vasquez-Garibay E, Romero-Velarde E, Troyo-Sanroman R, Cabrera-Pivaral C, Magafia OR.
Consumption of sweetened beverages as a risk factor for adolescent obesity in Guadalajara, Mexico. Bol Méd Hosp
Infant Méx. 2009;66(6):522-8.
Gibson LY, Byrne SM, Davis EA, Blair E, Jacoby P, Zubrick SR. The role of family and maternal factors in childhood
obesity. Med J Aust. 2007;186(11):591-5.
Isbaih MAEN. Prevalence of Overweight and Obesity among School-Age Children in Nablus City (Doctoral
dissertation, Faculty of Graduate Studies Prevalence of Overweight and Obesity among School-Age Children in
Nablus City by Muntaha Abd Elateef Nemer Ishaih Supervisor Dr. Ansam Sawalha Co-Supervisor Dr. Samer Hamidi
Submitted in Partial Fulfillment of the Requirements for the Degree of Master of Public Health, Faculty of Graduate
Studies, An-Najah National University). 2009.
Maffeis C, Grezzani A, Perrone L, Del Giudice EM, Saggese G, Tato L. Could the savory taste of snacks be a further
risk factor for overweight in children?. J Pediatr  Gastroenterol  Nutr.  2008;46(4):429-37.
d0i:10.1097/MPG.0b013e318163b850
Keast DR, Nicklas TA, O’Neil CE. Snacking is associated with reduced risk of overweight and reduced abdominal
obesity in adolescents: National Health and Nutrition Examination Survey (NHANES) 1999-2004. Am J Clin Nutr.
2010;92(2):428-35. doi:10.3945/ajcn.2009.28421
Omotowo BI, Ndu AC, Umahi OR, Ezeoke UE, Arthur IC, Ancilla UK. Assessment of health risk behaviours among
secondary school students in Enugu, South-East, Nigeria. Glob J Health Sci. 2017;9(7):57-66.
Alviola IV PA, Nayga Jr RM, Thomsen M. Food deserts and childhood obesity. Appl Econ Perspect Policy.
2013;35(1):106-24.
Fraser LK, Clarke GP, Cade JE, Edwards KL. Fast food and obesity: a spatial analysis in a large United Kingdom
population of children aged 13-15. Am J Prev Med. 2012;42(5):e77-85. doi:10.1016/j.amepre.2012.02.007
Torres SJ, Nowson CA. Relationship between stress, eating behavior, and obesity. Nutrition. 2007;23(11-12):887-94.
d0i:10.1016/J. NUT.2007.08.008
Jafar TH, Qadri Z, Islam M, Hatcher J, Bhutta ZA, Chaturvedi N. Rise in childhood obesity with persistently high rates
of undernutrition among urban school-aged Indo-Asian children. Arch Dis Child. 2008;93(5):373-8.
d0i:10.1136/adc.2007.125641
Datar A, Sturm R. Physical education in elementary school and body mass index: evidence from the early childhood
longitudinal study. Am J Public Health. 2004;94(9):1501-6. doi:10.2105/AJPH.94.9.1501
Telford RD, Cunningham RB, Fitzgerald R, Olive LS, Prosser L, Jiang X, et al. Physical education, obesity, and
academic achievement: a 2-year longitudinal investigation of Australian elementary school children. Am J Public
Health. 2012;102(2):368-74. doi:10.2105/AJPH.2011.300220
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.

95



Gad et al., 2023

45.

46.

47.

48.

Pharmacophore, 14(2) 2023, Pages 89-96
Tudor-Locke C, Craig CL, Cameron C, Griffiths JM. Canadian children's and youth's pedometer-determined steps/day,
parent-reported TV watching time, and overweight/obesity: the CANPLAY Surveillance Study. Int J Behav Nutr Phys
Act. 2011;8(1):66. doi:10.1186/1479-5868-8-66
Mirghani HO. The effect of chronotype (morningness/eveningness) on medical students' academic achievement in
Sudan. J Taibah Univ Med Sci. 2017;12(6):512-6. doi:10.1016/j.jtumed.2017.03.007
Mirghani HO, Albalawi KS, Alali OY, Albalawi WM, Albalawi KM, Aljohani TR, et al. Breakfast skipping, late
dinner intake and chronotype (eveningness-morningness) among medical students in Tabuk City, Saudi Arabia. Pan
Afr Med J. 2019;34:178. doi:10.11604/pam;j.2019.34.178.16250
Longo-Silva G, Bezerra de Oliveira PM, Pedrosa AKP, Ribeiro da Silva J, Bernardes RS, Egito de Menezes RC, et al.
Breakfast skipping and timing of lunch and dinner: Relationship with BMI and obesity. Obes Res Clin Pract.
2022;16(6):507-13. doi:10.1016/j.0rcp.2022.10.012

96



