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Abstract: Adolescence is a sensitive stage of life that is particularly vulnerable to nutritional problems,
including DEBs. This cross-sectional study aims to explore the prevalence of DEBs among adolescent
female school students in four intermediate and secondary schools in the city of Riyadh and to
examine predictors associated with DEBs, including age, BMI and school regions. A total of 416 female
students aged 12-19 years took part in this study. Weight and height were measured for students
before the EAT-26 test was completed. Overweight and obesity were observed among 37.7% (n = 157)
of students, 50.7% (n = 211) had a normal BMI and 11.5% (n = 48) were underweight. Results indicated
that 123 (29.6%) students reported an EAT-26 score of 20 or more, indicating a high risk of DEB. Age
was a significant predictor of DEB risk (OR = 3.087, 95% CI = 1.228-7.760), with the older age group
(16-19 years) reporting a higher risk than the younger age group (12-15 years) (p = 0.017). DEB risk
partially differed by school region, but BMI was not a statistically significant predictor. The high-
risk group reported more binging (p = 0.008), induced vomiting (p < 0.001), laxative consumption
(p < 0.001) and exercising (p < 0.001) compared with the low-risk group. Further research is warranted
to understand DEB current patterns and predictors.

Keywords: adolescents; disordered eating behaviours; eating disorders; age; weight; BMI; region;
EAT-26; Saudi Arabia

1. Introduction

Disordered eating behaviours (DEBs) are behaviours and attitudes acknowledged as
a part of the eating disorder (ED) spectrum [1]. Such behaviours (binge eating, dietary
restriction, self-induced vomiting, diet and hunger-repressive pills, diuretics and laxatives)
are practiced by approximately 10-20% of adolescent females in Western countries, with
estimates reaching 40% for some behaviours [2,3]. Micali and colleagues identified that the
peak age of onset for such behaviours is between 15 and 19 years of age among females [4].
These behaviours may result in the development of a fully diagnosable eating disorder,
such as binge-eating disorder (BED), anorexia nervosa (AN) or bulimia nervosa (BN), which
can have major psychological and physiological complications [5,6].

Adolescence is seen as a particularly nutritionally susceptible stage of life [7,8]. The
substantial increase in physical growth and development, as well as the shift in lifestyle
and eating habits of adolescents, all contribute to an increased demand for nutrients that
affects both nutrient intake and requirements [7]. Restricting energy consumption can be
concerning for adolescents, as it may lead to binge eating, irritability, impaired growth and
sexual maturation and an elevated risk of DE [8].

Adolescent females are identified to be more prone to DEBs compared with males or
other age groups [9]. Particularly, these behaviours are commonly considered the most
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prevalent health problem associated with obesity in female adolescents [9,10]. A multi-
dimensional assessment of disordered eating and body dissatisfaction found that Asian
females exhibited more body dissatisfaction and DEB than American females [11]. In other
studies concerned with measuring the risk of DEB among adolescents in Arab countries,
the risk of DEB in Arab female adolescents was found to be similar to that reported in
Western countries and twice as high as reported in South-East Asian countries [12-16].

BMI and shape concerns can have a direct or indirect association with DEB [17].
Evidence indicates that weight gain contributes to elevated body concerns and dieting
behaviours in adolescents [18-20]. Weight control behaviours and shape concerns increase
the possibility of the onset and persistence of ED [21-23]. It is imperative to understand
that shape concerns and weight control behaviours may act as mediators between BMI and
ED symptoms [17].

Studies that focused on DEB prevalence rates and age have varied greatly depending
on the methodology used and the sample analysed [24]. Early research indicates that
female adolescents engage in more DEBs as they age since they tend to make more social
comparisons related to shape and appearance [25-27]. A meta-analysis assessed the level
of DEB in children and adolescents aged 7 to 18 years from 16 different countries, including
Saudi Arabia, and found that more practices of disordered eating were reported with
increasing age [28]. The findings from our systematic review, focusing specifically on
Saudi Arabia, were also consistent with the age pattern and DEB, as it was noted that
older university students had more DEBs (29.4-65.5%) compared with school students
(10.2-42.5%) [29].

Regional variances and DEB were distinctive in the literature by Western and non-
Western classifications [30]. Only a few research studies have explored the relation-
ship between urban region residence and DEB, acknowledging that the connection be-
tween urbanisation and ED is complex rather than causal and likely to vary across con-
texts/populations [31]. It should be noted that Saudi Arabia has undergone fast economic
expansion over the last four decades, accompanied by a dramatic improvement in living
standards and the adoption of a “Westernised” lifestyle characterised by unhealthy eating
habits and less physical activity [32]. Our systematic review indicated that the prevalence
ranged from 29.4% to 65.5% in the eastern region compared with 48.1% in the northwest-
ern region [29]. The northern regions had the lowest prevalence (25.4%) [29]. This is
an increasingly important public health concern globally, and surveys in Arab countries,
including Saudi Arabia, confirm this concern in the context of increasing overweight and
obesity in both adult and school-age populations and high levels of DEB in school-age
populations [28,29].

Despite the significant prevalence of DEB, few studies have been carried out in Arab
nations [33]. The city of Riyadh, the capital of Saudi Arabia, was selected for this study to
explore the prevalence of DEB among adolescent females in intermediate and secondary
schools, as we identified a lack of research (with only one other study conducted there
more than 20 years previously). That study identified that already 15.9% of female students
from intermediate and secondary schools in Riyadh reported DEB [34]. We know from
studies in other parts of Saudi Arabia and other Arab countries that prevalence was likely
to have increased since that study and therefore a further study was warranted [29]. This
piece of research presents a novelty in the world of scientific evidence, as it provides an
in-depth exploratory analysis of EAT-26 scores, its subscales and the behavioural questions
embedded among female adolescents in a city that has never been thoroughly explored
regarding DEB. Therefore, the present cross-sectional study is an exploratory study aiming
to assess the prevalence and identify predictors of DEB among adolescent female school
students in intermediate and secondary schools in Riyadh. The objectives addressed in
this study include: (1) identifying the prevalence of DEB in Saudi female adolescents;
(2) measuring the prevalence of unhealthy weight (under- and overweight); (3) examining
the differences in EAT-26 scores and variations in age groups, BMI categories and school
regions; (4) identifying the differences in behavioural questions according to variations
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in age groups, BMI categories, EAT-26 categories (low risk/high risk) and school regions;
(5) examining the correlation between EAT-26 subscales (dieting scale, oral control scale
and bulimia and food preoccupation scale) with age and BMI.

2. Materials and Methods
2.1. Study Design and Setting

This cross-sectional study included self-administered surveys and anthropometric
measurements. It was implemented in intermediate and secondary governmental schools
in the city of Riyadh (the capital and largest city in Saudi Arabia) in March/April 2023.
Ethical approval was provided by the Research Ethics Committee at the University of
Sheffield (Reference Number 050493) and the Research Ethics Committee at King Saud
University in Riyadh (No. E-23-7551), with adherence to the principles outlined in the
Declaration of Helsinki 1975.

2.2. Participants and Recruitment

In Saudi Arabia, the education system is regulated by the Ministry of Education (MoE)
and the Education Evaluation Commission (EEC). In the education system in Saudi Ara-
bia, the formulated school years start with elementary (6-11 years), then intermediate
(12-14 years), followed by secondary school (15-17 years). Intermediate education com-
prises three years (grades seven, eight and nine), and secondary education consists of three
years (grades ten, eleven and twelve). Schools were selected from different regions in the
city of Riyadh to detect differences in DEB and region. All selected schools were govern-
mental schools, so the students were representative of the local population. Four schools
were selected from the northern, western and eastern regions to ensure a more representa-
tive sample by including all regions of Riyadh. However, no schools were selected from
the southern regions, since the majority of students in this area are non-Saudis. Population
projections from mid-2021, as reported by the General Authority of Statistics, showed that
non-Saudis made up 36.4% of the overall population [35]. A total of 416 female students,
aged 12-19 years, were recruited from the following schools: the 128 Secondary School
(North) and the 213 Intermediate School (North) in AsSahafa district, the 59 Secondary
School (East) in ArRawda district and the 40 Intermediate School (West) in AsSuwaidi.
Girls with chronic diseases, such as hypertension, diabetes and hyper/hypothyroidism, or
diagnosed with an eating disorder were excluded.

In order to estimate the minimum number of participants to estimate the preva-
lence of DEB and associated behaviours, the sample size was calculated using Open Epi
software, Version 3 for epidemiologic statistics (Supplementary Material File S1). It was
accessed through the CDC website as a statistical calculator for cohort and cross-sectional
designs [36,37]. The smallest number of participants required to estimate the prevalence
of DEB calculated at a 95% confidence level was 207 students, assuming a prevalence of
16% [34]. However, 416 students were recruited to explore differences in DEB prevalence
between age groups and BMI categories.

2.3. Procedure

After receiving a formal letter from the MoE with the schools” names enclosed, the
schools were visited and parental consent forms were delivered. Collaborating with school
heads and teachers, students gave their parents an information sheet that explained the
nature of this study, data collected, tools/methods used and an informed consent form
that asked parents’ permission for their daughters’ participation in this study by signing
the form and returning it to school. It was highlighted that all data collected would
be anonymised and only used for this research study and no individual data would be
shared by the researcher. Recruited students were invited to join an introductory session
guided by the main researcher. During this session, this study was explained in full and
student participants were given a participant information sheet and consent form that they
were required to complete before partaking in the research. The data collection process
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in this study included anthropometric measurements and self-reported questionnaires.
After collecting the signed consent forms from students, they were called individually for
anthropometric measurements, including measuring the students” weight and height. The
Eating Attitudes Test (EAT-26) was then distributed to students in an available classroom.
They were reminded about the objectives of this study and the confidentiality of the
acquired data.

2.4. Anthropometric Data

Weight was measured in kilograms (kg) to the nearest 0.1 kg using an electronic
weighing scale (Salter Ultimate Accuracy, Bilston, UK). The scale was calibrated and
checked prior to the data collection session. A portable stadiometer (Seca 217 Mobile Stable
Stadiometer-Portable Height Measurement Rod) measured height in centimetres (cm) to
the nearest 0.1 cm. Students were asked to take off their shoes and empty their pockets of
any heavy items. To maintain confidentiality, students were asked to stand backward on
the weighing scale, and a piece of paper was attached below the reading (as a shield) to
limit students’ ability to view the reading.

BMI was calculated using the reported reading by following the Quetelet equation:
BMI = weight (kg)/height (m?). The WHO guidelines were used, as these are commonly
used in similar populations, and BMI was classified as underweight
(BMI < 18.5 kg/m?), normal weight (18.5-24.9 kg/m?), overweight (25.9-29.9 kg/m?) and
obese (>30 kg/m?) [34,38—44].

2.5. Questionnaire: Eating Attitudes Test (EAT-26)

The EAT-26 is a validated tool that has been used for evaluating DEB [45,46]. It consists
of 26 questions subdivided into 3 subscales: dieting (13 items), bulimia/food preoccupation
(5 items) and oral control (7 items). Questions have 6-point Likert-scale responses, with
scores ranging from 0 to 3 (“Never”, “Rarely” and “Sometimes”: 0; “Often”: 1; “Very often”:
2; “Always”: 3), with question 26 scored conversely (“Often”, “Very often” and “Always”:
0; “Sometimes”: 1; “Rarely”: 2; “Never”: 3). Scores range from 0 to 78, and a score > 20
indicates DEB [45]. Five additional behavioural questions related to food habits in the
last six months are found at the end of the questionnaire. Four questions are related to
the frequency of binge eating, self-induced vomiting, using laxatives and exercising, with
answers: never, once a month or less, 2-3 times a month, once a week, 2-3 times a week
and once a day or more. The fifth question is a yes/no question related to losing 9 kg or
more in the last six months.

The Arabic version of EAT-26 was used as it has been previously validated as a highly
sensitive tool for ED screening [38,39,41,43,47]. This tool has high criterion-related validity
and internal consistency (o« = 0.90) validated for the Saudi population [48]. A pilot study
was implemented on ten students prior to data collection to ensure validity. Reliability
analysis was implemented to determine the validity of the Arabic EAT-26 test used in this
study and the test showed good internal consistency and reliability (« = 0.774).

2.6. Data Analysis

Data were entered and analysed using the Statistical Package for the Social Sciences
software SPSS (version 29). Descriptive statistics were presented as means, standard devia-
tions, frequencies and percentages. For research purposes and to facilitate comparisons
between study categories, students were grouped into younger (12-15 years) and older
(16-19 years) groups to reflect the general demographics in intermediate versus secondary
school. Participants were also grouped according to their EAT-26 scores into a high-risk
(EAT-26 > 20) and a low-risk group (EAT-26 < 20) [45,46]. A regression analysis was used
to investigate the differences in scores among age, BMI and schools (regions). Responses
for EAT-26 subscales and behavioural questions were reported as means and standard
deviations for the total sample of students. A Chi-square test (x?) was used to determine
the differences in responses across age groups, BMI groups and EAT-26 categories. A
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Pearson correlation was used to evaluate the link between the continuous scores of EAT-26
subscales with age and BMI. A p-value of <0.05 was considered statistically significant.

3. Results
3.1. Demographic Characteristics

A total of 416 students took part in this research, selected from four governmental
intermediate and secondary schools in the city of Riyadh. The mean age of all students
was 14.56 years (SD = 1.89), with a minimum age of 12 and a maximum of 19 years. The
mean BMI was 22.56 kg/ m? (SD = 4.92). Half of the students had a normal BMI (n = 211,
50.7%), followed by overweight students (1 = 102, 24.5%). Fifty-five students were obese
(13.2%) and forty-eight were classified as underweight (11.5%). Other demographic data
are presented in Table 1.

Table 1. Demographic characteristics of the study population.

Variable n %
Age (n = 416)
12-13 years 172 41.3
14-15 years 95 22.8
16-17 years 121 29.1
18-19 years 28 6.7
Mean + SD 14.56 + 1.89
School (Region)
128 Secondary School (North) 63 15.1
213 Intermediate School (North) 135 32.5
59 Secondary School (East) 117 28.1
40 Intermediate School (West) 101 24.3
Grade
Intermediate
Grade 7 174 41.8
Grade 8 55 13.2
Grade 9 7 1.7
Secondary
Grade 10 83 20
Grade 11 41 9.9
Grade 12 56 13.5
Weight Mean + SD 56.39 + 13.71
Height Mean + SD 157.8 £ 6.32
BMI Mean + SD 22.56 + 4.92
Underweight 48 115
Normal 211 50.7
Overweight 102 24.5
Obese 55 13.2

3.2. EAT-26 Scores

Across the study population, 123 students (29.6%) reported a score of 20 or more,
indicating a high risk of DEB. Three-quarters (n = 293, 70.4%) of the study population
scored lower than 20, reporting a low risk of DEB.
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To determine the prevalence of DEB risk across age groups, BMI categories and school
regions, a binary logistic regression was used. Table 2 demonstrates the distribution of
age, BMI and school region across EAT-26 categories. Age significantly predicted DEB
risk (OR = 3.087, 95% CI = 1.228-7.760), with a higher risk reported among the older
age group compared with the younger age group (p = 0.017). BMI was not a statistically
significant predictor of DEB. However, students in the obese category (38.2%) reported
the highest risk, followed by students in the normal weight category (29.4%). For vari-
ations in EAT-26 scores among schools, only the 213 Intermediate School in the north
(OR =3.109, 95% CI = 1.016-9.509, p = 0.047) and the 40 Intermediate School in the west
(OR =3.071, 95% CI = 1.016-9.282, p = 0.047) showed significant difference compared with
the reference group.

Table 2. Distribution of EAT-26 scores by age, BMI and school.

EAT-26 Categories
High Risk Low Risk Val o
(EAT-26 >20)  (EAT-26<20) F~vave  OR 95% CI
Age
Younger oy 1 o
(1215 years) 74 (27.7%) 193 (72.3%)
old 0.017 * 3.087 1.228-7.760
er . o
(1619 years) 49 (32.9%) 100 (67.1%)
BMI
Underweight $ 11 (22.9%) 37 (77.1%) 0.322
Normal 62 (29.4%) 149 (70.6%) 0.430 1.349 0.641-2.837
Overweight 29 (28.4%) 73 (71.6%) 0.433 1.382 0.616-3.103
Obese 21 (38.2%) 34 (61.8%) 0.080 2.194 0.911-5.286
School (Region)
128 Secondary o o
School (North) $ 18 (28.6%) 45 (71.4%) 0.185
213 Intermediate o o .
School (North) 40 (29.6%) 95 (70.4%) 0.047 3.109 1.016-9.509
59 Secondary o o
School (East) 34 (29.1%) 83 (70.9%) 0.607 1.202 0.596-2.424
40 Intermediate 31 (30.7%) 70 (69.3%) 0.047 * 3071 1.016-9.282

School (West)

1 Results are explained in 1 (%). ¥ Reference group. * Significant p value.

3.3. EAT-26 Subscales (Dieting, Oral Control and Bulimia and Food Preoccupation)

According to students’ responses on the dieting subscale from the EAT-26 test, the
higher means were reported for statements that related to burning calories while exercising
(1.33 & 1.31), followed by the fear of being overweight (1.07 4= 1.25) and preoccupation with
the desire to be thinner (1.06 = 1.26). Responses to oral control subscale statements revealed
that displaying self-control around food had the highest mean (1.37 & 1.23), followed by
thoughts from other people of being too thin (0.92 4= 1.24) and taking longer than others to
eat meals (0.72 £ 1.11). Based on the bulimia and food preoccupation subscale, feelings
that food controls life (0.50 £ 0.93) had the highest mean, followed by being preoccupied
with food (0.38 £ 0.79) (Table 3).
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Table 3. Students’ responses to EAT-26 dieting subscale, oral control subscale and bulimia and food

preoccupation subscale.

Students’ Responses to EAT-26 Dieting Subscale

Q Dieting Scale Questions Mean + SD
1 I am terrified about being overweight 1.07 £1.25
6 Aware of the calorie content of food that I eat 0.64 £ 1.06
7 Particularly avoid food Witl;zgit%};sc,il:))hydrate content (bread, rice, 028 + 0.71
10 Feel extremely guilty after eating 0.48 +0.99
11 Am preoccupied with a desire to be thinner 1.06 £1.26
12 Think about burning up calories when I exercise 1.33+1.31

14 Am preoccupied with the thought of having fat on my body 0.67 £ 1.09
16 Avoid foods with sugar in them 0.32 £0.72
17 Eat diet foods 0.35+0.79
22 Feel uncomfortable after eating sweets 0.62 + 1.06
23 Engage in dieting behaviour 0.26 £0.73
24 Like my stomach to be empty 0.53 £1.0

26 Enjoy trying new rich foods 0.74%£0.99

Students” Responses to EAT-26 Oral Control Subscale

Q Oral Control Scale Questions Mean + SD
2 Avoid eating when I am hungry 0.44 +0.87
5 Cut my food into small pieces 0.42 £ 0.89
8 Feel that others would prefer if I ate more 0.59 £+ 1.05
13 Other people think that I am too thin 092 +1.24
15 Take longer than others to eat my meals 072 £1.11
19 Display self-control around food 1.37+1.23

20 Feel that others pressure me to eat 071 x=1.16

Students” Responses to EAT-26 Bulimia and Food Preoccupation Subscale

Q Bulimia and Food preoccupation Scale Questions Mean + SD
3 Find myself preoccupied with food 0.38 = 0.79
4 Have gone on eating binges where I feel that I may not be able to stop 0.20 £ 0.63
9 Vomit after I have eaten more 0.14 £0.52
18 Feel that food controls my life 0.50 = 0.93
21 Give too much time and thought to food 0.32 £ 0.83
25 Have the impulse to vomit after meals 0.22 £ 0.68

3.4. Behavioural Questions

For behavioural question responses, Table 4 shows the frequency of binge eating,

induced vomiting, using laxatives, exercising and losing weight among students. Approxi-
mately 4% of students (1 = 16) reported having binge episodes once or more per day and
3.6% (n = 15) reported doing so two to six times per week. In the previous six months,
about 9% of students claimed to have experienced two or more induced-vomiting episodes.
Thirteen students (3.1%) reported consuming laxatives to control weight two times or more
and 173 students (41.5%) claimed to work out for 60 min two times or more in the last
six months in an effort to reduce or maintain their weight. In terms of weight loss in the
previous six months, approximately 15% of students (n = 61) reported dropping 9 kg.
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Table 4. Responses to behavioural questions based on the past six months.
Behavioural Questions (n, %)
Once a Month  2-3 Times 2-6 Times Once a Day

Never or Less a Month Once a Weelk a Week or More
QA: Gone on binges where you
feel that you may not be able 258, 62% 81, 19.5% 33,7.9% 13, 3.2% 15, 3.6% 16, 3.8%
to stop?
QB: Ever made yourself sick
(vomited) to control your weight 358, 86% 22,5.3% 7,1.7% 10, 2.4% 4,1% 15, 3.6%
or shape?
QC: Ever used laxatives, diet
pills or diuretics (water pills) to 395, 95% 8,1.9% 5,1.2% 3,0.7% 1,0.2% 4,1%
control your weight or shape?
QD: Exercised more than 60 min
a day to lose or control 160, 38.5% 83, 20% 51,12.3% 58, 13.9% 37,8.9% 27,6.4%
your weight?

Yes No

QE: Lost 9 kg or more in the last 61,14.7% 355, 85.3%

6 months.

3.5. Behavioural Questions (QA Binge Eating, QB Vomiting, QC Laxatives, QD Exercising) and Age

Figure 1 shows students’ responses by age group. Among behaviours, binge eating
and exercising differed significantly across age groups. In relation to binge eating, 8 younger
students reported binge eating two to six times a week (3%) and 13 reported binge eating
once a day or more (4.9%) versus 7 (4.7%) students and 3 (2%) students from the older
group, respectively (x(5) = 24.174, p < 0.001). Exercising more than 60 min per day differed
significantly, with more students in the younger group exercising two to six times a day
(n =20, 7.5%) compared with students in the older group (1 =17, 11.4%), and more students
in the younger group (n = 22, 8.2%) exercising once a day or more compared with students
in the older group (1 =5, 3.4%) (x%(5) = 11.601, p =0.041).

X’ =24.174, p < 0.001

50.3%

12-15

STUDENT AGE

QA: GONE ON BINGES WHERE YOU FEEL
THAT YOU MAY NOT BE ABLE TO STOP?

30.9%
13.1%
N ) 9.4% y
71% 340, 300 49% 27% 47% 20%
— - ——

16-19

QB: EVER MADE YOURSELF SICK
(VOMITED) TO CONTROL YOUR WEIGHT
OR SHAPE? m Never

2 Once a month or less

X =4.635, p=0.462
88.6% Once a week

M 2-6 times a week

2-3 times a month

84.6%

m Once a day or more

56% 119 30% 119 5% 47% 27% 13% 07% 20%
% pd

12-15 16-19

STUDENT AGE

X =4.793, p=0.442

94.4% 96.0%

22% 15% 1.1% 0.0% 0.7%

12-15

STUDENT AGE

QC: EVER USED LAXATIVES, DIET PILLS
OR DIURETICS (WATER PILLS) TO
CONTROL YOUR WEIGHT OR SHAPE?

13% 07% 0.0% 07% 1.3%

16-19

QD: EXERCISED MORE THAN 60
MINUTES A DAY TO LOSE OR CONTROL
YOUR WEIGHT?

X =11.601, p = 0.041

40.4%
34.9%

24.8%
17.2% 15.7% 14.8%

109% 7ot B2% 10.7% 114%
5% 82%

. . 3.4%
|
16-19

STUDENT AGE

Figure 1. Responses to behavioural questions according to age group.
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3.6. Behavioural Questions (QA Binge Eating, QB Vomiting, QC Laxatives, QD Exercising) and BMI

Only exercising was associated with the BMI category (x2(15) = 35.685, p = 0.002)
(Figure 2). Students in the overweight category reported the highest percentage for those
exercising two to six times a week (14.7%) and once a day or more (7.8%) in the previous
six months, followed by students in the normal weight category, with 8.5% exercising two
to six times a week and 7.1% exercising once a day or more. Among those classified as
obese, 5.5% reported exercising two to six times a week and 3.6% reported exercising once
a day or more compared with 2.1% and 4.2% of students in the underweight category.
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60.7%

UNDERWEIGHT
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2
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87.2%

& =
k] ¥

o

I 89.6%

OBESE UNDERWEIGHT NORMAL

O I §1.4%

3
E

-
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z
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QC: EVER USED LAXATIVES, DIET PILLS
OR DIURETICS (WATER PILLS) TO
CONTROL YOUR WEIGHT OR SHAPE? WEIGHT?

® EN 2
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Figure 2. Responses to behavioural questions according to BMI group.

3.7. Behavioural Questions (QA Binge Eating, QB Vomiting, QC Laxatives, QD Exercising) and
EAT-26 Scores (High Risk/Low Risk)

As shown in Figure 3, responses to behavioural questions were categorised according
to EAT-26 scores. All behavioural questions revealed significant differences between high-
risk and low-risk groups. Binging was greater among the high-risk group, which scored
20 or more on the EAT-26 test, with 3.3% (n = 4) binging once a week, 6.5% (1 = 8) of
students binging two to six times a week and 8.1% (n = 10) binging once a day or more
(x*(5) = 15.692, p = 0.008). Induced vomiting was reported once a week by six high-risk
students (4.9%) (x2(5) = 44.740, p < 0.001). Three high-risk students reported inducing
vomiting two to six times a week (2.4%) and seven students reported it once a day or more
(5.7%). Consuming laxatives appeared to be the least common behaviour experienced
by students, with only three high-risk students (2.4%) using laxatives once a week, one
student (0.8%) using them two to six times a week and two students (1.6%) consuming
them once a day or more (x*(5) = 24.784, p < 0.001). Exercising for 60 min or more for the
sake of losing weight was reported once a week by 19.5% of high-risk students (n = 24),
12.2% (n = 15) exercised two to six times a week and 10.6% (1 = 13) exercised once a day or
more (x?(5) = 25.333, p < 0.001).
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Figure 3. Responses to behavioural questions according to EAT-26 categories.

Figure 1 shows students’ responses by age group. Among behaviours, binge eating
and exercising differed significantly across age groups. In relation to binge eating, 8 younger
students reported binge eating two to six times a week (3%) and 13 reported binge eating
once a day or more (4.9%) versus 7 (4.7%) students and 3 (2%) students from the older
group, respectively (x*(5) = 24.174, p < 0.001). Exercising more than 60 min per day differed
significantly, with more students in the younger group exercising two to six times a day
(n =20, 7.5%) compared with students in the older group (n = 17,11.4%) and more students
in the younger group (n = 22, 8.2%) exercising once a day or more compared with students
in the older group (n =5, 3.4%) (x*(5) = 11.601, p = 0.041).

3.8. Behavioural Question E (Weight Loss) and Age, BMI, EAT-26 Scores (High/Low Risk)

As shown in Figure 4, weight loss did not differ significantly across age groups
(p = 0.362) and BMI categories (p = 0.207). However, weight loss varied significantly with
EAT-26 categories (x2(1) = 17.987, p <0.001). Out of the high-risk group, 32 students (26%)
reported losing 9 kg or more in the last six months.

3.9. Behavioural Questions and Schools (Regions)

In relation to students’ responses to behavioural questions across schools, none of
the behaviours showed significant differences, except for binge eating (x*(15) = 35.556,
p = 0.002). The proportion of students who reported binge eating once a day or more ranged
from 3% to 7% within schools, with the highest percentage reported by students from the
40 Intermediate School in the west (1 = 7, 7%), followed by the 128 Secondary School in the
north (n = 2, 3.2%). The proportion of students who had binge-eating episodes 2-6 times a
week ranged from 2% to 4.4% across schools, with the highest percentage reported from
the 213 Intermediate School in the north (1 = 6, 4.4%) followed by the 59 Secondary School
in the east (n = 5, 4.3%).
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Figure 4. Responses to behavioural question E according to age, BMI and EAT-26 categories.

3.10. Correlation between EAT-26 Subscales with Age and BMI

Pearson correlation was used to evaluate the associations between the EAT-26 dieting
scale, oral control scale and bulimia and food preoccupation scale with age and BMI [33].
As shown in Table 5, age was not associated with any of the EAT-26 subscales. BMI had a
positive association with the dieting scale (p < 0.001) and a negative association with oral
control (p < 0.001).
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Table 5. Correlation of students” EAT-26 subscales with age and BML
Dieting Scale Oral Control Scale Bulimia and Food Preoccupation Scale
Age 0.069 —0.069 0.075
BMI 0.347 * —0.299 * 0.074

* p-value is (p < 0.001).

4. Discussion

This is the first study that explores Saudi female adolescents in the city of Riyadh
and their DEBs using the EAT-26 test by assessing each individual’s behaviour (binging,
induced vomiting, consuming laxatives, intensive exercising and losing weight) and ex-
ploring variations with age, BMI, EAT-26 scores (high/low risk) and regions employing a
comprehensive analysis of results. The main objectives highlighted in this research include
identifying the prevalence of DEB; measuring the prevalence of unhealthy weight (under-
and overweight); examining the variations of EAT-26 scores in relation to age, BMI and
school regions; identifying the differences in behavioural question responses according to
age groups, BMI categories and EAT-26 categories (high/low risk); and determining the
correlation between EAT-26 subscales (dieting scale, oral control scale and bulimia and
food preoccupation scale) with age and BML

Overall, the results of the current study showed that the prevalence of DEB in Saudi
female adolescents is 29.6%. Unhealthy weight (under- and overweight) prevalence was
24.7%, with 55 students categorised as obese (13.2%) and 48 students categorised as under-
weight (11.5%). According to the EAT-26 scores, only age was identified as a significant
predictor of DEB, with a higher risk reported among the older age group compared with the
younger age group. For behavioural questions, binging and exercising showed significant
variations among the older and younger groups, with older girls demonstrating more bing-
ing and exercising compared with younger girls. Exercising was the only behaviour that
varied significantly across BMI categories, with girls categorized as overweight demonstrat-
ing the highest levels of exercising, followed by the obese category. Significant variations
were noted among high- and low-risk groups concerning all behaviours—binging, induced
vomiting, consuming laxatives, exercising and losing weight—with the high-risk group
demonstrating more engagement. The tested correlation between EAT-26 subscales with
age and BMI found that only BMI was positively associated with the dieting scale and
negatively associated with oral control.

One significant finding was that 29.6% of female school students in Riyadh were
categorised as a high risk of DEB, attaining a score of 20 or more on the EAT-26. This
rate was significantly higher than the 15.9% reported by Al-Subaie, who recruited female
students from intermediate and secondary schools in Riyadh [34]. However, Allihaibi
concluded that the prevalence was 26.1% among female secondary students in Makkah
(western region of Saudi Arabia), which was only slightly lower than our findings [40]. On
the other hand, Al-Qahtani and Al-Harbi identified a higher prevalence of such behaviours
in female secondary students in Madina (western region of Saudi Arabia), at 42.5% [41].
These variations in prevalence rates could be due to methodological differences between
studies, populations and settings. Specifically, the tool that was employed may have
contributed to the variations in the research findings in Riyadh; for example, while we used
the EAT-26, Al-Subaie employed the EDI-DT [34].

Age appeared to be a significant predictor of DEB, with older adolescents at a higher
risk compared with younger adolescents. This was consistent with earlier and recent find-
ings that confirmed that the prevalence and intensity of DEB increased with age [2,25-28,49].
It was also compatible with our systematic review findings that identified an elevated risk
of DEB among older Saudi students compared with younger counterparts [29]. A ratio-
nale for this distinct pattern is the age-related increase in self-consciousness, including
interior and exterior aspects of self, associated with concerns of social acceptance and self-
presentation [50]. For that, mid-adolescence (14-17 years) is a critical stage for females to be
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at a significant risk for emotional and dietary disturbances [51]. However, it is important
to acknowledge that the literature findings were not conclusive in relation to age, as most
studies were focused on comparing adolescents and young adults rather than the full age
spectrum of adolescents [24].

Our results from this cross-sectional survey that the BMI category was not a significant
predictor of DEB appeared inconsistent with previous evidence, suggesting that higher
BMIs are a potential risk factor for DEBs. However, in our analysis, BMI was significantly
associated with dieting subscale scores and inversely associated with oral control subscale
scores. Despite non-significant findings, the results indicated that students with obesity
were at almost double the risk of DEB compared with students who were underweight.
Significant BMI with dieting subscale scores indicated that students with overweight and
obesity tended to diet and restrict food and were preoccupied with thinness more than
their counterparts with normal and underweight BMI [45,52]. Moreover, BMI was inversely
associated with oral control subscale scores, indicating that students with lower BMI had
more self-control over eating and experienced higher levels of pressure from others to gain
weight compared with students with overweight and obesity [45,52]. Studies from Saudi
Arabia and Arab countries have confirmed a significant connection between BMI and DEB
risk with adolescents living with overweight and obesity, showing a higher risk of DEB
compared with normal BMI adolescents [12,33,53]. It was noted that, regardless of gender,
adolescents with obesity had a two-to-three times higher likelihood of having a DEB than
adolescents who were non-obese [33]. In Kuwait, when comparing students who were
obese and non-obese, both genders of students with obesity were at a twofold-increased risk
of developing DEB [53]. Similarly, studies from the UK and the US reported significantly
more DEB in groups that were overweight and obese [54,55].

School regions in Riyadh did not appear to be a strong predictor of DEB, with only
two schools showing significant variations—the 213 Intermediate School in the north and
the 40 Intermediate School in the west. Due to the lack of literature that focuses attention
on the epidemiology of DEB and region, explaining differences can be complex [43]. Hay
and Mitchison highlighted in their scoping review that urbanisation can be associated with
increasing DEB risk when it is linked with other sociodemographic factors [31]. Miller and
Pumariega confirmed that cultural beliefs can be major contributors to the development
of DEB and suggested that cultural change may be related to an increased sensitivity to
disordered behaviours, particularly when physical appearance concepts are implicated [56].

All individual DEBs, including binging, induced vomiting, consuming laxatives,
exercising and losing weight, were significantly higher among students who scored 20
or more on the EAT-26. Among the high-risk group, binging was reported once a day
or more by 8% of students and 6.5% reported binging two to six times a day. About 6%
engaged in induced vomiting once a day or more and 26% reported losing 9 kg or more in
the last 6 months. Comparable rates were presented in other studies using the same test
in Saudi Arabia and Western countries [24,41]. A Saudi cross-sectional study addressing
the prevalence of DEB among 393 high-school female students aged 15 to 20 years in
Al-Madinah City, Saudi Arabia, identified that 25.2% practiced binging behaviour, followed
by induced vomiting (8.7%) and the use of laxatives (6.1%) [24]. Another study evaluated
the prevalence of such disorders among female students aged 12-18 years from schools
in the Western population, particularly in Canada [41]. Out of 2483 adolescent females,
binging was reported by 15% of students, induced vomiting was reported by 8.2% and diet
pills by 2.4% [41].

While social, political and economic issues that impact the prevalence of disordered
eating have received a lot of attention, there has been relatively little focus on eating
disorder prevention in eating disorder research [57]. The increased prevalence of DEB
among Saudi adolescents confirms the need for developing primary preventive strategies
in intermediate and secondary schools to limit such behaviours at vulnerable ages.
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5. Limitations

Due to the cross-sectional design, causal inferences cannot be made. This study was
characterised by collecting data at one specific point in time using a self-reported test; no
interview or other diagnostic tools were used to confirm the risk. More information on
school characteristics and participants’ socioeconomic characteristics, including parental
income and education and individual psychological and lifestyle factors, could have
explained some of the differences by school. However, this was not collected, as this
was not the primary aim of this study. Non-response bias among students who were
overweight and obese was also possible due to shame, denial or secrecy [58].

6. Conclusions

To our knowledge, this is the first study exploring the prevalence of DEBs and associ-
ated predictors in intermediate and secondary schools in Riyadh using EAT-26. About 30%
of female school adolescents in Riyadh reported scores in EAT-26 that identified them to be
at a high risk of developing a DEB. This suggests it is imperative to increase adolescents’
awareness on healthy eating practices. Early detection and diagnosis could play a major
role in limiting complications and avoiding the progression to an ED. The EAT-26 test
can be applied in schools as a preliminary screening tool for early detection and referral
to promptly deliver the required medical intervention. The nature of the relationship
between BMI and DEB requires further clarification; this could include qualitative research
to investigate the complexities of how current BMI is related to DEB, as this is likely to be a
bi-directional relational rather than a simple causal association in which current BMI is the
cause for DEB or vice versa. Further research is needed to explore major determinants and
contributors causing DEB in the Saudi population. This would support the development,
implementation and evaluation of specific preventive programs related to body weight and
proper eating practices.

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390/nu16020281/s1, File S1. Sample Size Calculation using Epilnfo.

Author Contributions: Conceptualization, A.A.; methodology, A.A.; software, A.A.; validation, A.A,;
resources, A.A.; data curation, A.A.; writing—original draft preparation, A.A.; writing—review and
editing, A.A.,S.J.C. and E.G,; visualization, A.A.; supervision, S.J.C. and E.G.; funding acquisition,
A.A. All authors have read and agreed to the published version of the manuscript.

Funding: This study is one of the outputs of AA’s PhD project, which was funded by the Saudi
Arabian Cultural Bureau in the UK. The views and opinions mentioned in this manuscript are those
of the authors and do not necessarily reflect those of the Cultural Bureau.

Institutional Review Board Statement: The Ethical statement was approved by the Research Ethics
Committee at the University of Sheffield (Reference Number 050493) on 20 March 2023 and ap-
proved by the Research Ethics Committee at King Saud University in Riyadh (No. E-23-7551) on 9
February 2023.

Informed Consent Statement: Prior to data collection, written informed consents were collected
from parents and students.

Data Availability Statement: Data are contained within the article and supplementary materials.

Acknowledgments: We would like to thank the University of Sheffield Institutional Open Access
Fund for its support.

Conflicts of Interest: The authors declare no conflicts of interest.

1. Ozier, A.D.; Henry, B.W. Position of the American Dietetic Association: Nutrition Intervention in the Treatment of Anorexia
Nervosa, Bulimia Nervosa, and Other Eating Disorders. J. Am. Diet. Assoc. 2006, 106, 2073-2082. [CrossRef]

2. Neumark-Sztainer, D.; Story, M.; Hannan, PJ.; Perry, C.L.; Irving, L.M. Weight-Related Concerns and Behaviors Among
Overweight and Nonoverweight Adolescents. Arch. Pediatr. Adolesc. Med. 2002, 156, 171-178. [CrossRef] [PubMed]


https://www.mdpi.com/article/10.3390/nu16020281/s1
https://www.mdpi.com/article/10.3390/nu16020281/s1
https://doi.org/10.1016/j.jada.2006.09.007
https://doi.org/10.1001/archpedi.156.2.171
https://www.ncbi.nlm.nih.gov/pubmed/11814380

Nutrients 2024, 16, 281 15 0f 17

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Torstveit, M.K.; Aagedal-Mortensen, K.; Stea, T.H. More than half of high school students report disordered eating: A cross
sectional study among Norwegian boys and girls. PLoS ONE 2015, 10, e0122681. [CrossRef] [PubMed]

Micali, N.; Ploubidis, G.; De Stavola, B.; Simonoff, E.; Treasure, ]. Frequency and patterns of eating disorder symptoms in early
adolescence. J. Adolesc. Health 2014, 54, 574-581. [CrossRef] [PubMed]

Pereira, R.F; Alvarenga, M. Disordered Eating: Identifying, Treating, Preventing, and Differentiating It From Eating Disorders.
Diabetes Spectr. 2007, 20, 141-148. [CrossRef]

Harrison, A.N.; James Bateman, C.C.; Younger-Coleman, N.O.; Williams, M.C.; Rocke, K.D.; Clato-Day Scarlett, S.C.; Chang, S.M.
Disordered eating behaviours and attitudes among adolescents in a middle-income country. Eat. Weight. Disord. -Stud. Anorex.
Bulim. Obes. 2020, 25, 1727-1737. [CrossRef]

Spear, B.A. Adolescent growth and development. . Acad. Nutr. Diet. 2002, 102, S23-9. [CrossRef]

Stang, ].S.; Stotmeister, B. Nutrition in adolescence. In Nutrition Guide for Physicians and Related Healthcare Professionals; Humana
Press: Cham, Switzerland, 2017; pp. 29-39. [CrossRef]

Yu, Z.; Tan, M. Disordered eating behaviors and food addiction among nutrition major college students. Nutrients 2016, 8, 673.
[CrossRef]

Stabouli, S.; Erdine, S.; Suurorg, L.; Jankauskiené, A.; Lurbe, E. Obesity and eating disorders in children and adolescents: The
bidirectional link. Nutrients 2021, 13, 4321. [CrossRef]

Jung, J.; Forbes, G.B. Multidimensional assessment of body dissatisfaction and disordered eating in Korean and US college
women: A comparative study. Sex Roles 2006, 55, 39-50. [CrossRef]

Musaiger, A.O.; Al-Mannai, M.; Tayyem, R.; Al-Lalla, O.; Ali, E.Y;; Kalam, E; Benhamed, M.M.; Saghir, S.; Halahleh, I.; Djoudi, Z,;
et al. Risk of Disordered Eating Attitudes Among Adolescents in Seven Arab Countries by Gender and Obesity: A Cross-Cultural
Study. Appetite 2013, 60, 162-167. [CrossRef] [PubMed]

Haines, J.; Ziyadeh, N.J.; Franko, D.L.; McDonald, J.; Mond, J.M.; Austin, S.B. Screening high school students for eating disorders:
Validity of brief behavioral and attitudinal measures. J. Sch. Health 2011, 81, 530-535. [CrossRef] [PubMed]

Francisco, R.; Espinoza, P.; Gonzélez, M.L.; Penelo, E.; Mora, M.; Rosés, R.; Raich, R.M. Body dissatisfaction and disordered eating
among Portuguese and Spanish adolescents: The role of individual characteristics and internalisation of sociocultural ideals. J.
Adolesc. 2015, 41, 7-16. [CrossRef] [PubMed]

Nishizawa, Y.; Kida, K.; Nishizawa, K.; Hashiba, S.; Saito, K.; Mita, R. Perception of self-physique and eating behavior of high
school students in Japan. Psychiatry Clin. Neurosci. 2003, 57, 189-196. [CrossRef]

Yang, S.-J.; Choi, Y.; Lee, H.-Y. Eating attitude, ego-identity, and self-esteem among the urban high school girls. J. Korean
Neuropsychiatr. Assoc. 2001, 40, 477-486.

Fan, Y,; Li, Y,; Liu, A.; Hu, X.; Ma, G.; Xu, G. Associations between body mass index, weight control concerns and behaviors, and
eating disorder symptoms among non-clinical Chinese adolescents. BMC Public Health 2010, 10, 314. [CrossRef] [PubMed]

Al Sabbah, H.; Vereecken, C.A.; Elgar, EJ.; Nansel, T.; Aasvee, K.; Abdeen, Z.; Ojala, K.; Ahluwalia, N.; Maes, L. Body weight
dissatisfaction and communication with parents among adolescents in 24 countries: International cross-sectional survey. BMC
Public Health 2009, 9, 52. [CrossRef]

Franklin, J.; Denyer, G.; Steinbeck, K.S.; Caterson, 1.D.; Hill, A ]J. Obesity and risk of low self-esteem: A statewide survey of
Australian children. Pediatrics 2006, 118, 2481-2487. [CrossRef]

Lynch, W.C.; Heil, D.P.; Wagner, E.; Havens, M.D. Ethnic differences in BMI, weight concerns, and eating behaviors: Comparison
of Native American, White, and Hispanic adolescents. Body Image 2007, 4, 179-190. [CrossRef]

Jacobi, C.; Hayward, C.; de Zwaan, M.; Kraemer, H.C.; Agras, W.S. Coming to terms with risk factors for eating disorders:
Application of risk terminology and suggestions for a general taxonomy. Psychol. Bull. 2004, 130, 19. [CrossRef]

Kotler, L.A.; Cohen, P.; Davies, M.; Pine, D.S.; Walsh, B.T. Longitudinal relationships between childhood, adolescent, and adult
eating disorders. J. Am. Acad. Child Adolesc. Psychiatry 2001, 40, 1434-1440. [CrossRef] [PubMed]

Neumark-Sztainer, D.; Wall, M.; Guo, ].; Story, M.; Haines, J.; Eisenberg, M. Obesity, disordered eating, and eating disorders in a
longitudinal study of adolescents: How do dieters fare 5 years later? ]. Am. Diet. Assoc. 2006, 106, 559-568. [CrossRef]

Jones, ].M,; Bennett, S.; Olmsted, M.P.; Lawson, M.L.; Rodin, G. Disordered eating attitudes and behaviours in teenaged girls: A
school-based study. Can. Med. Assoc. J. 2001, 165, 547-552.

Martin, M.C.; Kennedy, P.F. Advertising and social comparison: Consequences for female preadolescents and adolescents. Psychol.
Mark. 1993, 10, 513-530. [CrossRef]

Hoare, P; Cosgrove, L. Eating habits, body-esteem and self-esteem in Scottish children and adolescents. J. Psychosom. Res. 1998,
45,425-431. [CrossRef] [PubMed]

Rosenblum, G.D.; Lewis, M. The relations among body image, physical attractiveness, and body mass in adolescence. Child Dev.
1999, 70, 50-64. [CrossRef] [PubMed]

Lépez-Gil, ].F; Garcia-Hermoso, A.; Smith, L.; Firth, J.; Trott, M.; Mesas, A.E.; Jiménez-Lopez, E.; Gutiérrez-Espinoza, H.;
Tarraga-Lépez, PJ.; Victoria-Montesinos, D. Global proportion of disordered eating in children and adolescents: A systematic
review and meta-analysis. JAMA Pediatr. 2023, 177, 363-372. [CrossRef]

Alsheweir, A.; Goyder, E.; Alnooh, G.; Caton, S.J. Prevalence of Eating Disorders and Disordered Eating Behaviours amongst
Adolescents and Young Adults in Saudi Arabia: A Systematic Review. Nutrients 2023, 15, 4643. [CrossRef]


https://doi.org/10.1371/journal.pone.0122681
https://www.ncbi.nlm.nih.gov/pubmed/25825877
https://doi.org/10.1016/j.jadohealth.2013.10.200
https://www.ncbi.nlm.nih.gov/pubmed/24360247
https://doi.org/10.2337/diaspect.20.3.141
https://doi.org/10.1007/s40519-019-00814-5
https://doi.org/10.1016/S0002-8223(02)90418-9
https://doi.org/10.1007/978-3-319-49929-1_4
https://doi.org/10.3390/nu8110673
https://doi.org/10.3390/nu13124321
https://doi.org/10.1007/s11199-006-9058-3
https://doi.org/10.1016/j.appet.2012.10.012
https://www.ncbi.nlm.nih.gov/pubmed/23092757
https://doi.org/10.1111/j.1746-1561.2011.00623.x
https://www.ncbi.nlm.nih.gov/pubmed/21831065
https://doi.org/10.1016/j.adolescence.2015.02.004
https://www.ncbi.nlm.nih.gov/pubmed/25754193
https://doi.org/10.1046/j.1440-1819.2003.01100.x
https://doi.org/10.1186/1471-2458-10-314
https://www.ncbi.nlm.nih.gov/pubmed/20525394
https://doi.org/10.1186/1471-2458-9-52
https://doi.org/10.1542/peds.2006-0511
https://doi.org/10.1016/j.bodyim.2007.01.001
https://doi.org/10.1037/0033-2909.130.1.19
https://doi.org/10.1097/00004583-200112000-00014
https://www.ncbi.nlm.nih.gov/pubmed/11765289
https://doi.org/10.1016/j.jada.2006.01.003
https://doi.org/10.1002/mar.4220100605
https://doi.org/10.1016/S0022-3999(98)00025-7
https://www.ncbi.nlm.nih.gov/pubmed/9835236
https://doi.org/10.1111/1467-8624.00005
https://www.ncbi.nlm.nih.gov/pubmed/10191514
https://doi.org/10.1001/jamapediatrics.2022.5848
https://doi.org/10.3390/nu15214643

Nutrients 2024, 16, 281 16 of 17

30.

31.

32.

33.

34.
35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Rikani, A.A.; Choudhry, Z.; Magsood Choudhry, A.; Ikram, H.; Waheed Asghar, M.; Kajal, D.; Waheed, A.; Jahan Mobassarah, N.
A Critique of the Literature on Etiology of Eating Disorders. Ann. Neurosci. 2013, 20, 157-161. [CrossRef]

Hay, P.,; Mitchison, D. Urbanization and Eating Disorders: A Scoping Review of Studies from 2019 to 2020. Curr. Opin. Psychiatry
2020, 34, 287-292. [CrossRef]

Al-Mendalawi, M.D.; Asghar, A.H. Frequency and antimicrobial susceptibility of Gram-negative bacteria isolated from 2 hospitals
in Makkah, Saudi Arabia. Saudi Med. ]. 2010, 31, 338. [PubMed]

Fatima, W.; Ahmad, L.M. Prevalence of disordered eating attitudes among adolescent girls in Arar City, Kingdom of Saudi Arabia.
Health Psychol. Res. 2018, 6, 30-35. [CrossRef] [PubMed]

Al-Subaie, A.S. Some correlates of dieting behavior in Saudi schoolgirls. Int. J. Eat. Disord. 2000, 28, 242-246. [CrossRef] [PubMed]
General Authority for Statistics. Population Estimates in the Midyear of 2021. 2021. Available online: https:/ /www.stats.gov.sa/
sites/default/files/POP%20SEM2021E.pdf (accessed on 5 September 2023).

Epi Info™. Division of Health Informatics & Surveillance (DHIS), Center for Surveillance, Epidemiology & Laboratory Services
(CSELS). 2022. Available online: https://www.cdc.gov/csels/dhis/index.html (accessed on 20 October 2022).

Dean, A.G.; Sullivan, K.M.; Soe, M.M. OpenEpi: Open Source Epidemiologic Statistics for Public Health 2013, Version 2.3.1.
Available online: https://www.OpenEpi.com/ (accessed on 20 October 2022).

Albrahim, T.; Alrubaish, A.A.; Alfadhliah, J.T.S.; Alaskar, M.K,; Alatawi, M.A.; Aldekhayyil, S.A. The spectrum of disordered
eating attitudes among female university students: A cross-sectional study. Curr. Res. Nutr. Food Sci. ]. 2019, 7, 698-707. [CrossRef]
Alhazmi, A.H.; Al Johani, A. Prevalence and associated factors of eating disorders among students in Taiba University, Saudi
Arabia: A cross-sectional study. Malays. J. Public Health Med. 2019, 19, 172-176. [CrossRef]

Allihaibi, M. Disordered Eating Attitudes Among Secondary Schoolgirls in Al-Iskan Sector, Makkah Al-Mukarramah, Saudi
Arabia. Int. J. Med. Sci. Public Health 2015, 4, 939. [CrossRef]

Al-Qahtani, A.M.; Al-Harbi, L.M. Prevalence and risk factors of disordered eating attitudes and behaviors among high-school
girls in Al-Madinah City, Saudi Arabia. Curr. Nutr. Food Sci. 2020, 16, 709-717. [CrossRef]

Alsubaie, S.; Alalfard, A.; Muhaya, A.; Alalfard, H.; Abdullah, K.; Albishi, H. Prevalence of Eating Disorders and Obsessive-
Compulsive Disorder Among Adolescents Schoolgirls: Sample From Abha City Southern Saudi Arabia. EC Psychol. Psychiatry
2017, 9, 1-10. [CrossRef]

Alwosaifer, A.M.; Alawadh, S.A.; Wahab, M.M.A.; Boubshait, L.A.; Almutairi, B.A. Eating disorders and associated risk factors
among Imam Abdulrahman bin Faisal university preparatory year female students in Kingdom of Saudi Arabia. Saudi Med. |.
2018, 39, 910. [CrossRef]

Ghafouri, K.J.; Qadhi, A.H.; Ghaith, M.M.; Azhar, W.E,; Azzeh, F.S.; Habibullah, M.M. Eating disorders amongst adolescents in
Makkah: Effects of stress and smoking. Med. Sci. 2021, 25, 767-775.

Garner, D.M.; Olmsted, M.P; Bohr, Y.; Garfinkel, P.E. The Eating Attitudes Test: Psychometric Features and Clinical Correlates.
Psychol. Med. 1982, 12, 871-878. [CrossRef]

Gleaves, D.H.; Pearson, C.A.; Ambwani, S.; Morey, L.C. Measuring Eating Disorder Attitudes and Behaviors: A Reliability
Generalization Study. J. Eat. Disord. 2014, 2, 6. [CrossRef] [PubMed]

Al-Adawi, S.; Dorvlo, A.; Burke, D.; Moosa, S.; Al-Bahlani, S. A survey of anorexia nervosa using the Arabic version of the EAT-26
and “gold standard” interviews among Omani adolescents. Eat. Weight. Disord. -Stud. Anorex. Bulim. Obes. 2002, 7, 304-311.
[CrossRef] [PubMed]

Al-Subaie, A.; Al-Shammari, S.; Bamgboye, E.; Al-Sabhan, K.; Al-Shehri, S.; Bannah, A.R. Validity of the Arabic version of the
eating attitude test. Int. ]. Eat. Disord. 1996, 20, 321-324. [CrossRef]

Bartholdy, S.; Allen, K.; Hodsoll, J.; O’'Daly, O.G.; Campbell, I.C.; Banaschewski, T.; Bokde, A.L.; Bromberg, U.; Biichel, C.; Quinlan,
E.B. Identifying disordered eating behaviours in adolescents: How do parent and adolescent reports differ by sex and age? Eur.
Child Adolesc. Psychiatry 2017, 26, 691-701. [CrossRef] [PubMed]

Rankin, J.L.; Lane, D.J.; Gibbons, EX.; Gerrard, M. Adolescent self-consciousness: Longitudinal age changes and gender
differences in two cohorts. J. Res. Adolesc. 2004, 14, 1-21. [CrossRef]

Ferreiro, F,; Seoane, G.; Senra, C. Gender-related risk and protective factors for depressive symptoms and disordered eating in
adolescence: A 4-year longitudinal study. J. Youth Adolesc. 2012, 41, 607-622. [CrossRef] [PubMed]

Ocker, L.B.; Lam, E.T.; Jensen, B.E.; Zhang, J.]. Psychometric properties of the eating attitudes test. Meas. Phys. Educ. Exerc. Sci.
2007, 11, 25-48. [CrossRef]

Musaiger, A.O.; Al-Kandari, FI.; Al-Mannai, M.; Al-Faraj, A.M.; Bouriki, FA.; Shehab, ES.; Al-Dabous, L.A.; Al-Qalaf, W.B.
Disordered eating attitudes among university students in Kuwait: The role of gender and obesity. Int. J. Prev. Med. 2016, 7, 67.
[CrossRef]

Solmi, F; Hatch, S.L.; Hotopf, M.; Treasure, J.; Micali, N. Prevalence and correlates of disordered eating in a general population
sample: The South East London Community Health (SELCoH) study. Soc. Psychiatry Psychiatr. Epidemiol. 2014, 49, 1335-1346.
[CrossRef]

Nagata, ].M.; Garber, A.K,; Tabler, ].L.; Murray, S.B.; Bibbins-Domingo, K. Prevalence and correlates of disordered eating behaviors
among young adults with overweight or obesity. J. Gen. Intern. Med. 2018, 33, 1337-1343. [CrossRef] [PubMed]

Miller, M.N.; Pumariega, A.J. Culture and eating disorders: A historical and cross-cultural review. Psychiatry Interpers. Biol.
Process. 2001, 64, 93-110. [CrossRef] [PubMed]


https://doi.org/10.5214/ans.0972.7531.200409
https://doi.org/10.1097/YCO.0000000000000681
https://www.ncbi.nlm.nih.gov/pubmed/20231948
https://doi.org/10.4081/hpr.2018.7444
https://www.ncbi.nlm.nih.gov/pubmed/30596155
https://doi.org/10.1002/1098-108X(200009)28:2%3C242::AID-EAT16%3E3.0.CO;2-Z
https://www.ncbi.nlm.nih.gov/pubmed/10897089
https://www.stats.gov.sa/sites/default/files/POP%20SEM2021E.pdf
https://www.stats.gov.sa/sites/default/files/POP%20SEM2021E.pdf
https://www.cdc.gov/csels/dhis/index.html
https://www.OpenEpi.com/
https://doi.org/10.12944/CRNFSJ.7.3.10
https://doi.org/10.37268/mjphm/vol.19/no.1/art.80
https://doi.org/10.5455/ijmsph.2015.12032015191
https://doi.org/10.2174/1573401315666191009095502
https://doi.org/10.26226/morressier.5c642bdf9ae8fb00131ce737
https://doi.org/10.15537/smj.2018.9.23314
https://doi.org/10.1017/S0033291700049163
https://doi.org/10.1186/2050-2974-2-6
https://www.ncbi.nlm.nih.gov/pubmed/24764530
https://doi.org/10.1007/BF03324977
https://www.ncbi.nlm.nih.gov/pubmed/12588059
https://doi.org/10.1002/(SICI)1098-108X(199611)20:3%3C321::AID-EAT12%3E3.0.CO;2-2
https://doi.org/10.1007/s00787-016-0935-1
https://www.ncbi.nlm.nih.gov/pubmed/28050706
https://doi.org/10.1111/j.1532-7795.2004.01401001.x
https://doi.org/10.1007/s10964-011-9718-7
https://www.ncbi.nlm.nih.gov/pubmed/21965131
https://doi.org/10.1080/10913670709337010
https://doi.org/10.4103/2008-7802.180413
https://doi.org/10.1007/s00127-014-0822-3
https://doi.org/10.1007/s11606-018-4465-z
https://www.ncbi.nlm.nih.gov/pubmed/29948810
https://doi.org/10.1521/psyc.64.2.93.18621
https://www.ncbi.nlm.nih.gov/pubmed/11495364

Nutrients 2024, 16, 281 17 of 17

57. Austin, S.B. Prevention research in eating disorders: Theory and new directions. Psychol. Med. 2000, 30, 1249-1262. [CrossRef]
[PubMed]

58. Mitchison, D.; Mond, J. Epidemiology of eating disorders, eating disordered behaviour, and body image disturbance in males: A
narrative review. J. Eat. Disord. 2015, 3, 20. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1017/S0033291799002573
https://www.ncbi.nlm.nih.gov/pubmed/11097066
https://doi.org/10.1186/s40337-015-0058-y

	Introduction 
	Materials and Methods 
	Study Design and Setting 
	Participants and Recruitment 
	Procedure 
	Anthropometric Data 
	Questionnaire: Eating Attitudes Test (EAT-26) 
	Data Analysis 

	Results 
	Demographic Characteristics 
	EAT-26 Scores 
	EAT-26 Subscales (Dieting, Oral Control and Bulimia and Food Preoccupation) 
	Behavioural Questions 
	Behavioural Questions (QA Binge Eating, QB Vomiting, QC Laxatives, QD Exercising) and Age 
	Behavioural Questions (QA Binge Eating, QB Vomiting, QC Laxatives, QD Exercising) and BMI 
	Behavioural Questions (QA Binge Eating, QB Vomiting, QC Laxatives, QD Exercising) and EAT-26 Scores (High Risk/Low Risk) 
	Behavioural Question E (Weight Loss) and Age, BMI, EAT-26 Scores (High/Low Risk) 
	Behavioural Questions and Schools (Regions) 
	Correlation between EAT-26 Subscales with Age and BMI 

	Discussion 
	Limitations 
	Conclusions 
	References

