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ABSTRACT

Background: Eating disorders (ED) are a common health problem amongst
adolescents. The high incidence may reflect ignorance, but it may also be
influenced by environmental factors. This study aimed to investigate the
potential students at risk of ED amongst high school students in Makkah, and
to evaluate the relationship between risk of ED and smoking or perceived
stress. Method: 471 students (72 males and 399 females) from private and
public secondary schools were enrolled in the study. Demographic data and
Perceived Stress Scale questionnaires were used to determine the potential
prevalence of students with the risk of ED. Results: Results classified 46%
students into the group at risk for anorexia or bulimia nervosa. 29% students
were identified as having possible issues with food or body image. A
significant relationship was found between stress levels and the risk for ED
(p<0.05). Additionally, there was a significant relationship between smoking
and the likely risk of ED. Girls exhibited a higher prevalence of stress
compared to male subjects (p<0.05). Significant relationships were identified
between obesity and risk of ED in both genders (p<0.05), also between gender
and weight (p<0.05). Conclusion: Students in Makkah are at risk of ED. Data
suggesting that high stress levels and smoking have a significant influence on

ED development.
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1. INTRODUCTION
Eating disorders (ED) are psychological disorders. They form the third most

common group of pathological diagnoses amongst adolescents worldwide
after obesity and asthma (Fisher et al., 1995; Cohrdes et al, 2019). The
prevalence of reported ED in adolescents and young adults is approximately
3% (Golden et al., 2016; Sim et al., 2017). They occur more frequently in
women; it is estimated that 1-4% of females have anorexia nervosa (Rosen,
2010; Le Grange et al., 2012). The range of ED is categorized as: anorexia
nervosa (AN), binge eating disorder (BED), bulimia nervosa (BN), other
specified feeding eating disorder (OSFED), avoidant-restrictive food intake
disorder, and eating disorder not otherwise specified (EDNOS) (Call et al.,
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2013). ED can afflict any age, sex, race, or ethnicity. However, the most frequent age of onset for both AN and BN is during teenage
years (Levenson, 2011). In contrast, BED most commonly presents during the patient’s mid—twenties (Hudson et al., 2007). ED
affects physiological and nutritional status (Bulik et al., 2005; Association, 2013). The death rate caused by AN is relatively high
amongst women and girls when compared with other mental disorders (Nufiez-Navarro et al., 2012; Dobrescu et al., 2020).

Anorexia Nervosa is the most prevalent type of ED and can be defined as a psychiatric disorder with profound biological,
psychological and social consequences. Patients with AN restrict their food intake so severely that they may cause serious personal
harm (Call et al., 2013). At the other end of the spectrum, BN is an ED characterized by recurrent bouts of binge eating. During an
episode, there is loss of control and marked overeating, followed by purging behaviour using laxatives and / or diuretics. Excessive
exercise may also be performed in an attempt to burn off excess calorie intake (Bulik et al., 2005; Call et al., 2013). Binge eating per se
is defined as overeating without purging. Over time, repeated episodes may cause obesity, which may in turn give rise to chronic
health conditions such as type 2 diabetes and heart disease (Herpertz-Dahlmann, 2009). Symptoms common to all ED include
anxiety, personality disorders, psycho neuroticisms, lack of control, self-injurious behaviour, frequently eating alone or in secret,
feeling depressed, disgusted, ashamed, guilty and upset (Kuipers et al., 2016).

Eating disorders can be life-threatening; AN has a significantly greater mortality rate than both BN and BED, and the highest
mortality rate of any psychiatric disorder (Fichter & Quadflieg, 2016). ED are associated with poor mental health, of which anxiety
disorders are the most common (Rojo-Moreno et al., 2015). Numerous concomitant medical comorbidities also occur. In AN there is
often a critical loss of body mass index (BMI) and changes in menstrual function (Sim et al., 2017). Bone formation is usually
impaired with a consequent reduction in bone strength; 85% of women with a diagnosis of AN have either osteoporosis or
osteopenia. Bone marrow function may also be depressed, typically giving rise to anaemia, leucopaenia and thrombocytopaenia
(Steinman & Shibli-Rahhal, 2019).

Psychological, social and biological factors may contribute to the development of ED (Treasure et al., 2008; Avena & Bocarsly,
2012). In particular, it has been reported that varying forms of media may influence ED presentation in vulnerable age groups.
Exposure to social media may contribute to the development of at-risk behaviours for ED onset (Uchoa et al., 2019). Mass media,
including print media and increasingly, mobile media, promote ideas regarding beauty issues, body image and weight surveillance
through widespread dissemination of photographs and messages(Garcia-Campayo et al., 2005; Stokes et al., 2016). Focusing on a
certain body shape might has a negative effect on girls and women, frequently influencing their view of themselves and their own
worth (Monro & Huon, 2005). Although normal body image lies on a continuum, societal pressure to achieve supposed perfection
may precipitate emotions of distress (Rodgers et al., 2019). It has therefore been suggested that exposure to this material may
increase the likelihood of individuals engaging in extreme weight control behaviours with subsequent ED development.

Although BED may develop in childhood, especially in overweight and obese individuals, a significant proportion of teenagers
and young adults report symptoms suggestive of BED (Tanofsky-Kraff et al., 2020). However, adults with BED frequently report
that their symptoms began earlier in life, and were associated with body weight and shape issues, suggesting that a developmental
perspective of binge eating may be justified. Loss of control in relation to eating in childhood may increase the risk of persistent
behaviours that may subsequently develop into BED and adult obesity (McLean & Paxton, 2019; Rodgers et al., 2019; Tanofsky-
Kraff et al., 2020). It is therefore important to detect ED in early life and to understand the factors that play a major role in their
development in order to reduce the incidence of adult complications.

The aims of this study were: (i) to measure the prevalence of ED amongst adolescent in Makkah, and (ii) to identify factors that

might influence the development of ED.

2. METHODOLOGY

Study design and setting
A descriptive, observational, cross-sectional study was carried out in high school students in Makkah, Saudi Arabia. The sample
size was calculated from the total number of the students in public and private secondary schools.

Participants

471 apparently healthy high school students (399 girls; 72 boys) were recruited randomly for this study. The female students were
recruited from 8 schools (3 private and 5 public) and the male students were recruited from 4 schools (2 private and 2 public) in
Makkah during 2019. Exclusion criteria were students who were pregnant or lactating, or who had a chronic illness, e.g. diabetes

mellitus or cardiovascular disease.
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Study Protocol
Weight and height were recorded. BMI, defined as the body mass divided by height squared, was calculated, expressed in units of
kg/m? and analyzed by gender. The BMI results were subdivided into the following categories: accentuated thinness (BMI 16.0—
16.99 kg/m?), thinness (BMI 17.00-18.49 kg/m?), normal (BMI 18.5-24.9 kg/m2), overweight (BMI 25.0-29.9 kg/m?), obese I (BMI
>30.0 kg/m?), obese II (BMI 235.0 kg/m?) and obese III (BMI >40.0 kg/m?).

Participants were interviewed to fill in a questionnaire composed of three sections: (i) personal information (demographic data),
(ii) the Arabic version of SCOFF, a validated tool to screen for ED (Leung et al., 2009; Garcia et al., 2010; Sanchez-Armass et al., 2012;
Aoun et al., 2015). The scoring of SCOFF was as follows: one point for every “yes” answer and 0 for every “no” answer. A total
score of >2 indicates that the participant has a high possibility of having anorexia nervosa or bulimia nervosa and (iii) Perceived
Stress Scale (PSS) to evaluate each student’s self-perception of their stress levels (Leung et al., 2009; Garcia et al.,, 2010; Sanchez-
Armass et al., 2012; Aoun et al.,, 2015). It contains 14 items or questionnaires. Each item was rated on a five-point scale from 0 =
‘never’ to 4 = ‘very often’, covering the previous month. The PSS scores are obtained by reversing the responses (e.g., 0=4,1=3,2 =
2,3 =1and 4 =0) to the four positively stated items (items 4, 5, 7, and 8) and then summing across all the scale items. The scores
ranged from 0 to 56, with higher scores indicating higher levels of perceived stress and the lower scores indicating lower levels of
stress (Rauof et al., 2015).

The questionnaires were translated from English to Arabic by two independent translators and then back-translated by a further

independent translator. Finally, the data were processed through face validation.

Data Analysis

471 students participated in the study. Recruitment was increased by 21% from the originally anticipated 374 (based on 16%
expected prevalence, 5% margins of error, and 95% confidence level) (Al-Subaie, 2000). All collected data were verified manually
and then coded prior to computer entry. Data analysis was performed using the Statistical Package of the Social Sciences (SPSS)
program, version 20. A Chi-square test was used to establish any association between categorical variables. When small cell size

(expected values <5) was identified, a Fisher's exact test was performed. A p value <0.05 was regarded as statistically significant.

3. RESULTS

According to the calculated BMI, 254 students were of normal weight, 116 underweight, 64 overweight and 36 obese. Among the
obese students, 22 of them were obese I, 5 obese class Il and 9 obese class III, demographic data of 471 participants are presented in
Table 1. The SCOEFF scores for the participants were as the following; 119 students scored 0, 136 scored 1, 108 scored 2, 77 scored 3,
27 scored 4, and only 4 scored 5.Moreover the distribution of students based on SCOFF score, 136 (46%) of the students scored 2 or
more, indicating that they may have AN or BN. 216 (29%) were identified as having potential issues with food or body image; the

remaining 119 (25%) were normal.

TablelParticipants” general information

) Mean + SD
Categories
n=471
Age (years) 17.28 +1.27
Weight (kg) 13.7 £ 53.75
Hight (cm) 157.63 8.7
BMI (kg/m?) 8.20 +21.97

Family members 2.48 +7.25

Figure 1 illustrates the number of smokers in the population in relation to the SCOFF category. 1.7% students identified as
normal smoked, 2% students who might have an issue with body image smoked, whereas 6.2% of participants categorised as
having potential ED had a nicotine habit. There was a significant relationship between smoking and the likely development of ED:
X2 (2,N=471)=6, p<0.05.

The results of the PSS questionnaire revealed that approximately 355 of the students exhibited high perceived levels of stress.
111 and 5 displayed moderate and low stress factors, respectively. Girls showed a significantly high prevalence of stress compared
with boys (p<0.05). Amongst 357 females attending public schools, 237 of them reported high perceived stress levels compared with
35 out of 42 of those from private schools. In boys, 31 out of 45 attended public schools recorded high perceived stress. Whereas 16
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out of 26 from private schools reported high perceived stress. However, there was no significant correlation between school type

and stress level (Figure 2).
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Figure 1 Number of smokers in the population in relation to the SCOFF category
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Figure 3 Distribution of stress level perceptions according to SCOFF category
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Figure 3 demonstrates the distribution of stress level perceptions according to SCOFF category. 38% students with high
perceived stress levels fall into the category of potentially having ED; this relationship was significant; X2 (4, N = 470) =19, p <0.05.

When assessed according to their BMI category, the percentage of students who were classified as potentially having ED was
24% in normal weight, 64% in obese class I, 100% in obese class II, 78% in obese class III, and 66% and 28% in overweight and
underweight groups respectively (Table 2). There was a significant relationship between obesity and ED likelihood. X? (2, N = 368) =
18, p<0.05. Gender has a significant influence on possible ED, with girls having a higher prevalence in this SCOFF category than
boys: X2 (1, N = 84) = 6.6, p<0.05. Amongst girls the prevalence of potential ED was 182 (45%) and 116 (29%) of females potentially
had an issue with their body image. Gender also has a significant influence in body weight. The number of underweight females
was 71 comparing to 4 boys X2 (1, N = 471) = 6.6, p<0.05.

Table 2 Distribution of BMI in SCOFF score among participants

Criteria
have

BMI category |\ t some ou may

i ay 8o ) m Anorexia Nervosa or|lotal

lissues with food or [Normal L.

. Bulimia Nervosa

your body image
Normal 73 65 116 254
Obese 1 4 4 14 22
Obese 11 0 0 5 5
Obese 11T 0 2 7 9
Overweight 14 8 42 64
Underweight 45 40 32 117
Total 136 118 216 471

8
NN\ IO\ N\

Girls
»Underweghit & Overweghit

Figure 4 Body weight distribution regarding school type and gender

Type of school was linked to body weight in both genders. 11 girls in private schools and 97 in public schools were
underweight. The number of overweight girls in public schools was 41 whereas in private schools was only 4. Obesity was higher in
public schools 24, compared with 3 in private schools. Among boys, public schools were having higher obese students 8 compared
with 1 in private schools. Same with overweight students, public schools had 11 students who are overweight compared withh8 in
private schools. None of the boys in private schools were underweight compared to 19 in public schools. Obese students were 8 in

public schools and only 1 in private schools (Figure 4).

© 2021 Discovery Scientific Society. All Rights Reserved. ISSN 2321-7359 EISSN 2321-7367 | OPEN ACCESS

Page7 71



MEDICAL SCIENCE | ANALYSIS ARTICLE

Equivalent proportions of female students were identified as having potential ED in private (48%) and public (46%) schools,

respectively: X2 (2, N =391) = 0.36, p <0.05. However, no correlation between school type and possible ED was seen in boys.

4. DISCUSSION

The primary objective of this study was to evaluate the relationship between stress, smoking and ED behaviours amongst
adolescents in Makkah, Saudi Arabia. The current findings according to SCOFF illustrate that the prevalence of potential ED in this
population was approximately 46%; an additional 29% had food or body image issues. The high numbers of students might be due
to 12.5%’false positive’ rate, that has been reported previously (Morgan et al., 2000). ED have been identified in societies
worldwide. A study, performed in Argentina in 1,971 children aged between 10 and 19 years, found a total incidence of ED of
6.95%: 6.6% BED, 0.05% BN, and 0.3% EDNOS (Herscovici et al., 2005). In South India, the prevalence of ED amongst students was
estimated to be approximately 26% (Nivedita et al., 2018).

A further study from northwest Iran identified 2.5% of 1,990 adolescents as having ED (Rauof et al., 2015). In Turkey, 68/2907
(2.3%) teenage students met the diagnostic criteria for ED (Vardar & Erzengin, 2011). In this series, prevalence rates for ED were as
follows: AN: 0.034%; BN: 0.79%: EDNOS: 1.51%; BED: 0.99%; any ED: 2.33% (Vardar & Erzengin, 2011). No male participants were
diagnosed with AN or BN; however 8 were diagnosed with BED (Vardar & Erzengin, 2011). A review of 314 adolescent females
aged between 15-19 years, performed in Arar City, Saudi Arabia, demonstrated that 25.47% had ED. Additionally, this study
illustrated that twice as many female high school students experienced ED compared with their male counterparts; obese
adolescents of both genders were three times more likely to be affected than non-obese students. These findings suggest that
teenage girls in Saudi are at risk of developing ED (Fatima & Ahmad, 2018). At Imam Abdulrahman Bin Faisal University,
Dammam City, a study detected the prevalence of ED in both genders of students during adolescence and young adulthood.
However, ED rates were higher in young and adult females. 29.4% of preparatory-year Saudi female students studying at this
institution were classified as being at risk for ED (Alwosaifer et al., 2018).

Furthermore, at Taif University, research that investigated the prevalence of ED amongst females using the EAT-26
questionnaire, demonstrated a high prevalence of ED amongst these students. Using the cutoff score of 20 on the EAT-26 test, 35.4%
of the students were classified as being at risk for ED (Hasan et al., 2018).

In the current study, findings emphasized that girls were more susceptible to potential ED. They also perceived higher stress
levels than boys. One explanation could be the more extreme influence of social media on girls. In addition, females are more likely
to be involved in social relations and may be more easily agitated by exam stress, triggering abnormal eating behaviours. Lack of
knowledge about ED may make it difficult for students to recognize the warning signs. A study in the United Arab Emirates
demonstrated that female students were significantly more influenced by the media than males (Hasan et al., 2018).

Research at Imam Abdulrahman Bin Faisal University, Saudi Arabia, postulated that the media is a platform for the
transmission of ideas, values, norms, attitudes and behaviours that construct social reality in relation to females (Alwosaifer et al.,
2018). Peers were also a source of external pressure on Saudi University female students to lose weight (Alwosaifer et al., 2018).
These influences may reflect a cultural attitude and belief which potentially forces young women to become more sensitive to and
more affected by comments from others regarding body image (Alwosaifer et al., 2018). Thus sociocultural context might influence
the level of importance placed on social judgments which, in the context of ED, can translate into the acceptance of certain eating
behaviours(Alwosaifer et al., 2018).

Another study in Xuzhou, China, showed that there was a positive relationship between life stress and eating behaviours in
high school students. They proved that gender, BMI, parental education and family income were associated with higher risk of
unhealthy eating behaviours (Napolitano et al., 2019). A series from Italy assessed the knowledge, attitudes, and behaviours toward
ED amongst 420 females aged between 14 and 20 years. They reported that in overweight or obese individuals, only 22.8% of those
who had at least one parent with a college degree or higher level of education were likely to have accurate knowledge regarding
ED, and were familiar with the definitions of AN and BN. More than one third (38.8%) who were unfamiliar with the concepts of
AN and BN, avoided eating when they were hungry, were often engaged in dieting behaviour, and were more likely to have a fear
of getting fat (Napolitano et al., 2019).

Stress seems to be a very strong factor that influences ED and eating choices. It has been noticed that acute stress increases non-
homeostatic eating, i.e. eating in the absence of hunger, in normal and overweight individuals (Rutters et al., 2009). Acute stress
causes elevated cortisol levels. The higher the stress level, the higher the cortisol level; the hormone promotes selection and intake
of large amounts of unhealthy food (Born et al., 2010). Research to explore the possible effect of academic examination stress on

disordered eating attitudes, emotional eating, restraint eating, body image, anxiety levels and self-esteem in a group of female
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university students showed that significantly higher levels of disordered eating attitudes (EAT-26, p=0.01) occurred during this
time. Socially acknowledged beliefs regarding slenderness and low body weight are evident worldwide. It is therefore likely that a
mixture of variables contributes to their development, e.g. subjects demonstrated higher levels of anxiety (p=0.001) and lower levels
of self-esteem (p=0.016) over an examination period compared to during a control period. Disordered eating attitudes (EAT-26)
were positively correlated with emotional eating (p=0.04) and restrained eating (p=0.010), and negatively correlated with levels of
self-esteem (p=0.05) and perceived desired body image (p=0.008) for the duration of the examinations. Finally, EAT-26 was
significantly positively correlated with levels of anxiety in both study periods (Costarelli & Patsai, 2012).

With respect to smoking and ED this study shows that smokers are more likely to fall into the group at risk of ED. Anzengruber
et al., (2006) reported the prevalence of smoking and features of smoking behaviours in individuals with ED. Women with ED
reported higher rates of smoking and greater nicotine dependence than controls. Women with binge / purge subtypes of ED
reported the highest rates of smoking of all of the subtypes. A study of 100 in-patients with ED reported that major depression and
anxiety are associated with nicotine dependence, especially amongst women. Their results showed that smoking individuals were
reliably identified following an ED diagnosis (Haug et al., 2001). A study of 306 women, with an average age of 20.58 years,
compared the frequency of cigarette use to ED behaviours. Women with a higher level of symptoms of ED showed greater
frequency of cigarette smoking; furthermore, the results indicated a continuous relationship between ED severity and the intensity
of cigarette use (Granner et al., 2002).

This is the first study conducted in Makkah to investigate the relationship between stress and ED behaviours. In the current
study, the Arabic SCOFF score has been used. The SCOFF questionnaire is a valid tool to detect individuals who merit further
investigation with respect to ED risk; it has been validated in several countries including Saudi Arabia, Spain, China, Mexico and
France (Leung et al., 2009; Garcia et al., 2010; Sanchez-Armass et al., 2012;Aoun et al., 2015).

The major limitation of this study is its cross-sectional nature. It is therefore impossible to determine causality or temporal
sequence. Additionally, dietary intake was not measured. Assessment of food consumed would confirm the subjects’ total energy
intake; this could have been linked to BMI and subsequently used as part of the ED diagnostic process. Neither physical activity nor
the degrees of social media exposure were recorded. Further research should be carried out to measure the effects of social media,
social relations and family income on these issues. In addition, it would be recommended that the sample size should contain equal

numbers of male and female students.

5. CONCLUSION

Stress and smoking increase the risk of developing ED. Frequent assessments for perceived stressors amongst teenagers should be
conducted. In addition, mindfulness courses and stress management should be included in the high school curriculum. Students, in
particular girls, should be taught the principles of healthy eating, appropriate body conceptualization, and how to achieve an
optimal body weight. Families should be well educated about ED and the importance of early diagnosis. Adolescents should be

advised regarding the risks of smoking.
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