Journal of Umm Al-Qura University for

* JOURNAL OF
m . . UMM AL-QURA
| |H|| | Medical Sciences UNVERSITY
&)—alola_eola

Journal homepage: https://ugu.edu.sa/en/mj

UMM AL-QURA UNIVERSITY

Research Article

The Prevalence of Obesity Among High School Female Students in Mak-
kah City

Ertwaa Alamri', Noor Alsaadi’, Manar Alghamdi’, Hasnaa Gheliwi', Amirah Alsulami’, Ranen Mesh!, Ameera Bukhari’,

Mohammad Binhussein’, Amer Khojah**.

1 College of Medicine, Umm Al-Qura University, Makkah 21955, Saudi Arabia
2 College of Science, Taif University, Taif 21944, Saudi Arabia
3 Department of Internal Medicine, College of Medicine, Umm Al-Qura University, Makkah 21955, Saudi Arabia

4 Department of Pediatrics, College of Medicine, Umm Al-Qura University, Makkah 21955, Saudi Arabia

ARTICLE INFO ABSTRACT

Background: Mother-child relationships are built on the foundation of their interactions through-out

Received: 01/09/2024 the postnatal period. If it compromised in premature infants will results in sub-stantial maternal anxi-

Accepted: 23/01/2025 ety and/or depression. We investigated the degree of mater-nal anxiety during retinopathy of prema-

turity (ROP) examinations..

Methods: This cross-sectional study was conducted among mothers who visited the Maternity and
Children, Al-Habib Hospital and Qassim University Hospital. The mothers completed a self-com-

pletion survey. The survey included questions about the child’s appearance at examination, socio-
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eywords demographic characteristics, the child’s condition from the treating consultant, and maternal anxiety
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kah Results: Of 481 mothers, 33.7% were aged over 35 years, and 40.5% were bachelor’s degree holders.
Approximately 44.5% mothers attended ROP clinical examinations for the first time. Approximately
69.2%, 25.8%, and 3.1% reported severe, moderate, and mild anxiety, respectively. Increasing age was

using a Visual Ana-logue Scale. .
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more associated with the risk for se-vere anxiety. However, mothers who received complete information.

Conclusion: Mothers who attended ROP examinations demonstrated severe anxiety. Increasing age

was the independent risk factor, whereas receiving complete information about their child’s condition
was the protective factor. Psychological support is beneficial for mothers experiencing a high degree
of anxiety during ROP examinations..

1. INTRODUCTION
Promoting general health requires a well-balanced diet rich in

Childhood obesity is a serious global issue, as its preva-
lence continues to escalate at alarming rates (Caballero,
2004; Cloutier et al., 2018). Childhood obesity is de-fined
as a BMI equal to or greater than the 95th percen-tile for
gender and age (Tsoi et al., 2022). Approximate-ly 30% of
children in the United States are classified as overweight
or obese (Estrada et al., 2014; Tsoi et al., 2022). Locally,
Saudi Arabia has witnessed a substan-tial increase in the
prevalence of overweight or obese children over the past
two decades (Aljassim & Jradi, 2021). This escalating
healthcare crisis has both short and long-term detrimental
effects on well-being (Lee, 2009). In younger age groups,
childhood obesity in-creases the risk of developing chron-
ic diseases later in life such as type 2 diabetes mellitus,
hypertension, ob-structive sleep apnea, osteoarthritis, cor-
onary heart dis-ease, stroke, and certain cancers (Daniels,
2009; Lee, 2009).
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natural, fresh foods and meals high in vitamins and minerals
(Cena & Calder, 2020). Many social and environmental fac-
tors influence healthy eating behav-iors (Kabir et al, 2018).
Eating behavior is characterized by the customary decisions
and actions people make regarding their food intake, encom-
passing the types of foods they select, how they prepare them,
and their por-tion size (Hernandez, et al., 2016; Story et al.,
2002).

In Saudi Arabia, the trajectory of eating patterns has changed
significantly in the last few decades due to a rapid rise in socio-
economic status. These changes have impacted individuals of
all ages, especially children (Mahfouz et al., 2008). Previous
studies have shown that Saudi diets now feature fewer fruits
and vegetables and more animal products and processed foods
(Adam et al., 2014; Al-Hazzaa et al., 2011). Before COVID
pandemic, Before the COVID-19 pandemic, the Saudi Min-
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istry of Health reported that 20.2% of the adult Saudi popu-
lation and 9.3% of schoolchildren were clas-sified as obese
(AlEnazi et al., 2023; Salem et al., 2022).

A cross-sectional study conducted in Saudi Arabia iden-tified
significant correlations between BMI and factors such as
breakfast frequency, physical activity, and sed-entary behav-
iors, particularly the use of smart devices and video gaming
(Said & Shaab, 2022). However, this study relied on self-
reported data from parents regard-ing their child’s anthropo-
metric measurements and die-tary habits, which may intro-
duce bias in assessing the child’s BMI. This study examines
the prevalence of childhood obesity and its association with
dietary hab-its, physical activity patterns and quality of life
among female high school students in Makkah, Saudi Arabia.

2. MATERIALS AND METHODS

This descriptive cross-sectional study was conducted in Mak-
kah City, Saudi Arabia, from January to March 2024, targeting
female high school students. Ethical approval was obtained
from the Biomedical Research Ethics Committee of Umm
AL-Qura University (HAPO-02-K-012-2023-11-1861). In-
formed consent was taken from all participants before they
completed the study questionnaire. The inclusion criteria were
as follows: providing consent, being female, and being a high
school student. Students residing in other cities or those older
than 18 years were excluded. Participants were recruited us-
ing a snowball sampling technique.

Anthropometric measurements, including weight, height, and
body fat percentage (assessed using Tanita bioelectrical im-
pedance analysis), were conducted by the study investigator,
utilizing the same scale for all participants. Sociodemograph-
ic data, dietary habits, physical activity patterns and quality
of life were collected via an online questionnaire (Kolotkin
& Crosby, 2002; Syed et al., 2020), which was adapted and
translated into Arabic by a language expert

Descriptive analysis was conducted to summarize the demo-
graphic characteristics of the study participants. Subsequent-
ly, inferential analyses, such as the Mann-Whitney U Test,
were employed to examine associations. Linear and Binary
Logistic Regression was used to identify possible predictors.
Statistical significance was established at a p-value of 0.05.
All statistical analyses were performed using IBM SPSS Soft-
ware, version 29.0.0. and Prism software v. 10.3.0.

3. RESULTS
Demographic characteristics of the study partici-pants

A total of 258 high school female students from Mak-kah,
Saudi Arabia, were enrolled in this study. The mean age of
participants was 16.46 £ 1.1 years. Almost, all (99.6%) had
reached puberty, with a mean age at menarche of 12.3 + 1.4
years. Most participants (70.9%) reported regular menstrual
cycles (Table 1). With regard to weight status, 16.0% were
underweight (BMI > 5th percentile), 62.6% had a healthy
weight (BMI 5th - 85th percentile), 10.5% were overweight
(BMI 85th - 95th percentile) and 10.9% were obese (BMI <
95th percentile) (Figurel).
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Figure 1. Distribution of the participants according to their

BMI categories

The mean BMI was 21.6 + 5.3 kg/m?, ranging from 13.8 to
43.7 kg/m? (Table 1). Of note, 13.5% (n=35) of the partici-
pants reported having at least one chronic condi-tion. Anemia
was the most common (n=18) followed by Asthma (n=11),
Polycystic Ovary Syndrome (n=5), hy-pothyroidism (n=2),
and hypertension (n=1).

Table 1: - Sociodemographic, other parameters of par-tici-

pants with their status of exercise

Fre-
quency [ Per-
cent
(n=258)
Years 15< 55 21.3
Years 16 86 333
Years 17 60 233
Age
Years 18 57 22.1
Mean (SD) (1.05) 16.46
Range 13-18
. Mean (SD) (13.7) 54.1
Weight (kg)
Range 34.4-110.4
. Mean (SD) (5.8) 158.1
Height (cm)
Range 139-175
Underweight 41 16.0
Normal 161 62.6
Overweight 27 10.5
BMI
Obese 28 10.9
Mean (SD) (5.3)21.6
Range 13.8-43.7
Mean (SD) (11.0) 21.5
Body Fat Percentages
Range 5-52.3
Educational Status High school 258 100.0
Reached Puberty No 1 4.
(Menstrual Cycle
Started) Yes 257 99.6
Age at Menarche Mean (SD) (1.3)12.3
(Years) Range 6-16
Regular Menstrual No 75 29.1
Cycle Yes 183 70.9
No 221 85.7
Chronic Diseases
Yes 37 143

Physical Activity Levels

Physical activity levels were relatively low, with 41.1% of



participants reporting no exercise, and 27.9% exercis-ing
1-2 days per week. Aerobic exercise was the most common
type (34.9%), and 29.5% of participants en-gaged in physical
activity for 10-30 minutes per day (Table 2). Binary logistic
regression analysis was also conducted to identify exercise-
related predictors associ-ated with overweight/obesity among
participants. The results showed no significant association be-
tween exer-cise-related predictors (exercise frequency, type
of exer-cise, duration of exercise sessions) and over-weight/
obesity.

Table 2: Physical Activity Levels

Status of Physical Exercise Frequen- f Per-
cy cent

Never 106 41.1

How many days do | pays 1.2 72 27.9

you exercise per

2week Days 3-5 53 20.5
Daily 27 10.5

Type of Exercise Don’t Practice 143 55.4

You Perform Acrobic Exercise | 90 34.9
Rpmﬁance Exer- 25 97
cise

If you exercise, for Mins/Day 5-10 41 15.9

how much time dur- | Mins/Day 10-30 | 76 29.5

7ing the day Mins/Day 30< | 43 16.7

Dietary habits of the participants

The majority of participants (70.5%) reported daily consump-
tion of animal protein, such as chicken, eggs, and red meat.
Milk and dairy products, as well as sweets and chocolates,
were also frequently consumed, with daily consumption rates
of 50.4% and 45%, respective-ly. Vegetable intake, while
present, was less substantial with daily consumption rates of
35%. Green leafy vege-tables and potato chips were com-
monly consumed 2-6 times per week. Legumes, Soft drinks
and fast foods were predominantly consumed once per week.
whole grains (oats) and seafood exhibited significantly lower
consumption rates, with approximately 40% of partici-pants

reporting no intake of these food items (Figure 2).
Figure 2: Dietary Habits of participants

Binary logistic regression analysis was done to identify-ing
dietary predictors associated with over-weight/obesity among
participants. Sweets/chocolate consumption showed a signifi-
cant association (p = .024), indicating that higher intake was

associated with increased odds of overweight/obesity.
Impact of Overweight/Obesity on Physical Health

The majority reported never experiencing difficulty picking
things up from the ground (n=210, 81.4%), get-ting out of a chair
(n=232, 89.9%), using stairs (n=191, 74.0%), moving around
(n=230, 89.1%), experiencing shortness of breath with little effort

(n=111, 43.0%), or experiencing ankle and lower limb swelling
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at the end of the day (n=201, 77.9%). However, a considerable
pro-portion expressed concern about their health, with 63.6%

(n=165) reporting being sometimes to always worried (Table 3).

Dietary Habits

Milk/Dairy Products
Animal Protoin

80%  100%

T T T
20  40%  6O0%

= Dailly =3 2-6 TimesWeek B3 Once a Week B3 Mever

Figure 3: Relationship between the BMI percentile and To-
tal body fat. a) There is a significant positive correla-tion be-
tween BMI percentile and total body fat (r> = 0.45, p <0.001).
b) There was a significant difference in total body fat among

the different BMI groups. *** >0.001 , **** >(.0001.

Table 3: Effect of Overweight/Obesity on Physical Health of
Participants

Response of Participants
Never = § g gw = § é a:
i|”F O

I find it difficult to | N 210 23 17 5 3
pick things up from
the ground % 814 |89 6.6 1.9 1.2
I find it difficult o | N ]232 [T |8 6 1
get out of my chair % 899 |43 31 23 4.
I have Difficulty N 191 24 24 9 10
using Stairs % | 740 |03 |93 35 |39
Trouble  moving N 230 ’ 16 3 2
Around % 891 |27 |62 12 |s.
SOB with Little Ef- | N 1 j« 150 22 33
forts % |430 |63 | 194 8.5 12.8
Lower Limb Swol- | N 201 22 26 2 7
len at the End of
the Day % 719 |85 10.1 8. 2.7
Worried about my N 75 19 66 33 65
Health % |20 |74 | 256 128 | 252

The median total body fat percentages across different BMI
categories were as follows: 12.3% for underweight, 18.3%
for healthy weight, 34.4% for overweight, and 45% for obese
participants. There was a significant dif-ference between these
groups (Figure 3). Additionally, a highly significant positive
correlation was found be-tween BMI percentile and total body
fat (12 = 0.45, p < 0.001) (Figure 3). Obese students experi-
enced an earlier age of menarche compared to those with a
healthy weight (12.5 years vs. 11.85 years, p = 0.016). How-
ev-er, the correlation between age at menarche and BMI per-
(centile was weak (r> = 0.02, p = 0.049

4. DISCUSSION

Overweight and obesity prevalence in our study was found to
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be 10.5% and 10.9%, respectively, which aligns with global
trends indicating a rise in adolescent overweight/obesity (de
Onis et al., 2010). In Saudi Ara-bia, a large-scale study involv-
ing 351,195 children and adolescents identified an overweight
or obesity preva-lence of 11.2% (AlEnazi et al., 2023). An-
other study in the Eastern Province of Saudi Arabia found a
higher prevalence of overweight or obesity prevalence at 25%
among high school students, more closely aligning with our
findings. Furthermore, multiple risk factors have been linked
to childhood obesity in Saudi Arabia such as decreased physi-
cal inactivity, consumption of fruc-tose-rich beverages, high
salt intake, increased TV view-ing, use of smart devices, and

inadequate sleep duration (Albaker et al., 2022).

Our study provides insights into the dictary habits of female
high school students in Makkah. While con-sumption of
fruits, vegetables, and whole grains was relatively high, fre-
quent intake of fast foods, sweets/chocolates, and soft drinks
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was also observed. Of note, we found a significant negative
association between sweets/chocolate consumption and over-
weight/obesity, suggesting a potential protective effect. This
contrasts with prior literature that did not associate a high in-

take of sweets and sugary beverages with an increased risk of
overweight/obesity (Murphy et al., 2013; O’Neil et al., 2011)..

Additionally, our study revealed that a substantial number of
participants reported a lack of exercise, indi-cating a sedentary
lifestyle among female high school students in Makkah. This
finding is consistent with pre-vious reports showing a high
prevalence of physical inactivity (>50%) among both adults
and adolescents in Saudi Arabia (Al-Hazzaa, 2004, 2006).
Among those who engaged in physical activity, aerobic exer-
cise was the most common, with many participants exercising
for 10-30 minutes per day. However, none of the exer-cise-
related variables in our study showed significant associations
with overweight/obesity. This suggests that factors beyond
exercise frequency, type, and duration may be more critical in
determining weight status among adolescents. Alternatively,
our smaller sample size may have limited the ability to detect
smaller corre-lations. Previous studies have demonstrated that
reduc-ing sedentary behavior can lead to weight loss in obese
children (Al-Hazzaa, 2006; Epstein et al., 1995).

Regarding the association between puberty and obesity, our
study found a small but significant correlation be-tween age
at menarche and BMI percentile, particularly at the higher
end of BMI. The obese group experienced menarche slight-
ly earlier than the healthy weight group. This finding aligns
with prior research indicating that increased adiposity in girls
is associated with an earlier onset of puberty and menarche
(Huang et al., 2020; Oh et al., 2012) Not surprisingly, our
study also found a strong correlation between BMI and total
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body fat per-centage, with the obese group having an aver-
age total body fat percentage of 45%, compared to 18% in the
healthy weight group. Finally, the prevalence of chronic dis-
eases among our participants was low, with anemia, asthma,
and polycystic ovary syndrome (PCOS) being the most com-
mon conditions. Previous epidemiological studies have linked
obesity to PCOS among young fe-males, a relationship further
supported by recent genetic studies (Barber et al., 2019).

Several limitations should be considered when interpret-ing
the findings of our study. First, the cross-sectional design re-
stricts the ability to establish causal relation-ship. Second, the
self-reported nature of dictary and exercise data may intro-
duce recall bias or measurement error. Lastly, our study sam-
ple consisted of female high school students from a specific
geographical region, limiting the generalizability of the study
findings.

5. CONCLUSION AND RECOMMENDATION

The prevalence of overweight and obesity was relatively
high among female high school students in Makkah. Obesity
was linked to higher total body fat and earlier menarche. No
significant correlation was found be-tween dietary habits or
physical activity and obesity, except for increased sweets and
chocolate consump-tion, though larger studies are needed to
verify these findings.

AUTHOR CONTRIBUTION

Conception: Binhussein M. and Khojah A; methodolo-gy: Al-
saadi N, Alghamdi M; Data Collection: Gheliwi H, Alamri E,
Alsaadi N, Alghamdi M, Alsulami A ; Data analysis: Bukhari
A, Khojah A; Writing: Gheliwi H, Alamri E, Alsaadi N, Al-
ghamdi M, Alsulami A, Mesh R, Bukhari A, Binhussein M,
Khojah A; visualization, Bu-khari A, Khojah A; supervision,
Binhussein M, Khojah A. All authors have read and agreed to
the published version of the manuscript.

SOURCE OF FUNDING
This research received no external funding

ETHICS APPROVAL AND CONSENT TO PARTIC-IP-
ATE

Informed consent was taken from all participants be-fore
they completed the study questionnaire. The study was con-
ducted in accordance with the Declaration of Helsinki. Ethi-
cal approval was obtained from the Bio-medical Research
Ethics Committee of Umm AL-Qura University (HAPO-
02-K-012-2023-11-1861).

CONFLICT OF INTEREST

The authors declare that they have no competing inter-ests.
ACKNOWLEDGEMENTS

None

REFERENCES

Adam, A., Osama, S., & Muhammad, K. I. (2014) Nutrition and food
consumption patterns in the Kingdom of Saudi Arabia. Pakistan
Journal of Nutrition, 13(4), 181.

Al-Hazzaa, H. M. (2004) Prevalence of physical inactivity in Saudi



Arabia: a brief review. East Mediterr Health J, 10(4-5), 663-670.
Al-Hazzaa, H. M. (2006).

Obesity and physical inactivity among saudi children and youth:
challenges to future public health. J Family Community Med,
13(2), 53-54.

Al-Hazzaa, H. M., Abahussain, N. A., Al-Sobayel, H. 1., Qahwaji, D.
M., & Musaiger, A. O. (2011). Physical activity, sedentary be-
haviors and dietary habits among Saudi adolescents relative
to age, gender and region. Int J Behav Nutr Phys Act, 8, 140.
doi:10.1186/1479-5868-8-140

Albaker, W., Saklawi, R., Bah, S., Motawei, K., Futa, B., & Al-
Hariri, M. (2022). What is the current status of childhood obesi-
ty in Saudi Arabia?: Evidence from 20,000 cases in the Eastern
Province: A cross-sectional study. Medicine (Baltimore), 101(27),
€29800. doi:10.1097/md.0000000000029800

AlEnazi, S., AlAjlan, R., AlKhalaf, H., Abolfotouh, M., Alharbi, O.,
Alfawaz, R., ... Alghnam, S. (2023). Prevalence of Obesity among
Children and Adolescents in Saudi Arabia: A Multicenter Popula-
tion-Based Study. Saudi ] Med Med Sci, 11(1), 19-25. doi:10.4103/
sjmms.sjmms_417 22

Aljassim, H., & Jradi, H. (2021). Childhood overweight and obe
sity among the Saudi population: a case-control study among
school children. J Health Popul Nutr, 40(1), 15. doi:10.1186/
s41043-021-00242-1

Barber, T. M., Hanson, P., Weickert, M. O., & Franks, S. (2019).
Obesityand Polycystic Ovary Syndrome: Implications for Pathogen-
esis and Novel Management Strategies. Clin Med Insights Reprod
Health, 13, 1179558119874042. doi:10.1177/1179558119874042

Caballero, B. (2004). Obesity prevention in children: opportunities
and challenges. Int J Obes Relat Metab Disord, 28 Suppl 3, S90-
95. doi:10.1038/sj.ij0.0802797

Cena, H., & Calder, P. C. (2020). Defining a Healthy Diet: Evidence
for The Role of Contemporary Dietary Patterns in Health and Dis-
ease. Nutrients, 12(2). doi:10.3390/nu12020334

Cloutier, M. M., Wiley, J. F., Kuo, C. L., Cornelius, T., Wang, Z., &
Gorin, A. A. (2018). Outcomes of an early childhood obesity prevention
program in a low-income community: a pilot, randomized trial. Pediatr
Obes, 13(11), 677-685. doi:10.1111/ijpo.12458

Daniels, S. R. (2009). Complications of obesity in children and ado
lescents. International journal of obesity, 33(1), S60-S65.

de Onis, M., Blgssner, M., & Borghi, E. (2010). Global prevalence
and trends of overweight and obesity among preschool chil-
dren1234. The American Journal of Clinical Nutrition, 92(5),
1257-1264. doi:https://doi.org/10.3945/ajcn.2010.29786

Epstein, L. H., Valoski, A. M., Vara, L. S., McCurley, J., Wisniewski,
L., Kalarchian, M. A, . . . Shrager, L. R. (1995). Effects of decreas-
ing sedentary behavior and increasing activity on weight change in
obese children. Health psychology, 14(2), 109.

Estrada, E., Eneli, 1., Hampl, S., Mietus-Snyder, M., Mirza, N.,
Rhodes, E., . . . Pont, S. J. (2014). Children’s Hospital Association
consensus statements for comorbidities of childhood obesity. Child
Obes, 10(4), 304-317. doi:10.1089/chi.2013.0120

Hernandez, J., Bamwesigye, D., & Horak, M. (2016). Eating behav
iors of university students. Am. J. Public Health, 100, 216-222.

Huang, A., Reinehr, T., & Roth, C. L. (2020).Connections Between
Obesity and Puberty: Invited by Manuel Tena-Sempere, Cordoba.
Curr Opin Endocr Metab Res, 14, 160-168. doi:10.1016/j.co-
emr.2020.08.004

Kabir, A., Miah, S., & Islam, A. (2018).Factors influencing eat
ing behavior and dietary intake among resident students in a public

J. Umm Al-Qura Univ. Med. Sci. Vol(X), MM 2024)

university in Bangladesh: A qualitative study. PLoS One, 13(6),
e0198801. doi:10.1371/journal.pone.0198801

Kolotkin, R. L., & Crosby, R. D. (2002). Psychometric evalua
tion of the impact of weight on quality of life-lite questionnaire
(IWQOL-lite) in a community sample. Qual Life Res, 11(2), 157-
171. doi:10.1023/a:1015081805439

Lee, Y. S. (2009). Consequences of childhood obesity. Ann Acad

Med Singapore, 38(1), 75-77.

Mahfouz, A. A., Abdelmoneim, 1., Khan, M. Y., Daffalla, A. A., Diab,
M. M., Al-Gelban, K. S., & Moussa, H. (2008). Obesity and relat-
ed behaviors among adolescent school boys in Abha City, South-
western Saudi Arabia. J Trop Pediatr, 54(2), 120-124. doi:10.1093/
tropej/fmm089

Murphy, M. M., Barraj, L. M., Bi, X., & Stettler, N. (2013). Body
weight status and cardiovascular risk factors in adults by fre-
quency of candy consumption. Nutrition Journal, 12(1), 53.
doi:10.1186/1475-2891-12-53

O’Neil, C. E., Fulgoni, V. L., 3rd, & Nicklas, T. A. (2011). Asso
ciation of candy consumption with body weight measures, other
health risk factors for cardiovascular disease, and diet quality in
US children and adolescents: NHANES 1999-2004. Food Nutr
Res, 55. doi:10.3402/fnr.v5510.5794

Oh, C. M., Oh, I. H., Choi, K. S., Choe, B. K.,Yoon, T. Y., & Choi,
J. M. (2012). Relationship between body mass index and early
menarche of adolescent girls in Seoul. J Prev Med Public Health,
45(4), 227-234. doi:10.3961/jpmph.2012.45.4.227

Said, M. A., & Shaab Alibrahim, M. (2022). Physical activity, sed
entary behaviors, and breakfast eating as factors influencing BMI
in Saudi students, aged 10 to 15 years. Ann Med, 54(1), 1459-
1472. doi:10.1080/07853890.2022.2077429

Salem, V., AlHusseini, N., Abdul Razack,H. I., Naoum, A., Sims, O.
T., & Alqahtani, S. A. (2022). Prevalence, risk factors, and inter-
ventions for obesity in Saudi Arabia: A systematic review. Obes
Rev, 23(7), €13448. doi:10.1111/0br.13448

Story, M., Neumark-Sztainer, D., & French, S. (2002).Individual and
Environmental Influences on Adolescent Eating Behaviors. Jour-
nal of the American Dietetic Association, 102(3, Supplement),
S40-S51. doi:https://doi.org/10.1016/S0002-8223(02)90421-9

Syed, N. K., Syed, M. H., Meraya,A. M., Albarraqg, A. A., Al-Kasim,
M. A., Algahtani, S., . . . Elnaem, M. H. (2020). The association
of dietary behaviors and practices with overweight and obesity
parameters among Saudi university students. PLoS One, 15(9),
¢0238458. doi:10.1371/journal.pone.0238458

Tsoi, M. F., Li, H. L., Feng, Q., Cheung, C. L., Cheung, T. T., &
Cheung, B. M. Y. (2022). Prevalence of Childhood Obesity in
the United States in 1999-2018: A 20-Year Analysis. Obes Facts,
15(4), 560-569. doi:10.1159/000524261

28



