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Abstract

Irritable Bowel Syndrome (IBS), Eating Disorders (EDs), and mental stress are under-
studied in the United Arab Emirates (UAE), especially among university students. The
objective of this study is to assess the prevalence of IBS, ED, mental stress, their
associations, and the determinants of IBS among United Arab Emirates University
(UAEU) students. An observational cross-sectional study was conducted via a 48-item
online-survey shared with 14,268 undergraduate/graduate students, registered during
academic year 2021-2022 in UAEU. Logistic regression models were performed to
examine the predictive factors associated with IBS among UAEU students in total and by
ED status. Significance was determined at p< 0.05. The prevalence of IBS was 39%, ED
55.9%, and high mental stress 53.2%, and they co-existed in 15.9% of UAEU students.
Students who reported consuming trigger-food were 6 times more likely to have IBS than
their counterpart [AOR: 5.859; 95% CI: 3.092—-11.102, p< 0.001]. Those who reported
intakes of relief-food were 4 times more likely to have IBS compared to their counterpart
[AOR: 3.881; 95% CI: 1.669 — 9.022, p=0.002]. Students with family history of IBS (FH-
IBS) were 2.6 times more likely to have IBS than their counterpart [AOR: 2.572; 95% CI:
1.420-4.660, p= 0.002]. Students with high mental stress were 1.7 times more likely to
have IBS than those with low-moderate stress, when adjusted for sex and age [AOR:1.730;
1.058-2.830, p= 0.029). No significant associations existed between IBS and ED,
Socioeconomic Characteristics (SEC), lifestyle, dietary, and health-related factors. UAEU
students reported high prevalence of IBS, ED and mental stress. A significant relationship
was found between IBS and FH-IBS, trigger- and relieving- food. This study confirmed
the prevalence of IBS, ED and mental stress. Large cohort studies on university students
in the UAE are warranted to establish the relationships among IBS, ED, mental stress and

their determinants.

Keywords: Eating Disorders, Irritable Bowel Syndrome, Mental Stress, Students,
University, United Arab Emirates.
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Chapter 1: Introduction
1.1 Overview

Irritable Bowel syndrome (IBS) is a chronic functional disorder of the
gastrointestinal (GI) tract causing symptoms, such as abdominal pain/discomfort, bloating,
and sudden change in bowel habits (diarrhea, constipation, or mixed bowel habits) (Black
& Ford, 2021; Emmanuel & Quigley, 2013). These bowel habit alterations are categorized
as: predominantly diarrhea (IBS-D), constipation (IBS-C), or mixed (IBS-M) (Altomare
et al., 2021; Farzaneh et al., 2012). The variations in IBS prevalence are dependent on the
population of study. In a national survey conducted in 2020 in the United States, the
prevalence of IBS was 6.1%, which is 0.8-1.4 % increase in prevalence than previously
reported (Almario et al., 2023). In the Middle East, a Lebanese study reported IBS
prevalence of 46.8% (Yazbeck et al., 2023). Another study in Saudi Arabia showed that
20.19% of Makkah city residents had IBS (Alharbi et al., 2022). Unlike the study
conducted in the United States, the Middle Eastern studies were done on small populations
(n=425 and 921, respectively) and not on a national level (n= 88,607). There is a lack of
national-survey studies examining the prevalence of IBS in the Middle East, which

presents a problem in detecting the accurate impact of IBS on the region.

Those who suffer from IBS symptoms do not always seek medical interventions,
and it is estimated that only 30% of them pursue treatment (Canavan et al., 2014). Early
childhood conditions and experiences are potential early life mediators of IBS
development in adulthood (Chitkara et al., 2008). For instance, IBS was found to be
associated with family history of alcoholism, substance abuse, and mental illness; which
places the child in a highly stressful home environment (Knight et al., 2015). Although the
etiology of IBS is not fully understood, there are various risk factors that can influence or
trigger its development (Katsanos et al., 2012). Factors that increase the risk of IBS
include: family history of the disease, an altered psychological state due to stress, trauma,
or abuse, history of GI infection, and imbalances of gut microbiota (Black & Ford, 2020;
Henningsen et al., 2003; Kalantar et al., 2003; Kassinen et al., 2007; Wang et al., 2004).
Studies show that females are more prone to IBS than males. A global systematic review

reported 12% prevalence of IBS amongst females compared to 8.6% in males (Oka et al.,
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2020). In the Arab world, a study conducted in Saudi Arabia reported IBS in 14.7%
females as compared to 11.1% males (Ibrahim et al., 2016). Another recent study in the
same region reported higher incidence of IBS among females (55.3%) compared to males
(44.7%) (Arishi et al., 2021). Unhealthy lifestyle and dietary choices, such as diets high in
sugar and saturated fat are associated with the development of IBS and the aggravation of
its symptoms (Buscail et al., 2017). IBS can present in certain cases with a form of Eating
Disorders (ED) resulting from a rigorous diet, for the purpose of eliminating trigger foods
(Harer, 2019). This form of strict dieting may transition to abstaining from food,
malnourishment, and distorted body-image; and subsequently leading to an ED
(Santonicola et al., 2019). Individuals may suffer from both IBS and ED as one of them
can contribute to the other (Ferreira, 2023; Harer et al., 2018).

EDs are life-threatening psychiatric disorders characterized by disturbances in
eating habits that can be associated with altered body-image perception, weight loss,
mental stress, and destructive behavior (Guarda, 2023). The most common EDs are
Anorexia Nervosa (AN), Bulimia Nervosa (BN), and Binge-Eating Disorder (BED),
Avoidant/Restrictive Food Intake Disorder (ARFID), and Other Specified Feeding or
Eating Disorder (OSFED) (Guarda, 2023). EDs are more prevalent among females
worldwide, and it is estimated that the prevalence is four times more than their male
counterpart (Galmiche et al., 2019). However, EDs are under-reported in males and the
sex-specific incidence rates differ from one region of to another (Strother et al., 2012). The
age of onset for EDs vary from childhood, adolescence, and adulthood (Prevalence in the
UK, 2023). Although it can occur in different age groups, the average age of onset was
reported to be 18 years in both anorexic and bulimic patients (Volpe et al., 2016). EDs are
more common in developed counties but they are increasing rapidly in the rest of the world
(Makino et al., 2004). This increase in ED cases may be attributed to the media’s effects
on the perception of body shape and the promotion of “slimness” (Abraham & Llewellyn-
Jones, 2001; Gabrielli & Irtelli, 2022). ED related behaviors, such as vomiting,
laxative/diuretic misuse, food restriction have a negative effect on mental health and the
function of the GI system (Salvioli et al., 2013; Tan et al., 2023). Therefore, GI

complications, such as IBS and high mental stress are common among patients with EDs.
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It is well documented that exposure to high mental stress can trigger or aggravate
illness and increase the risk of mortality (Yaribeygi et al., 2017). Studies show that
chronic/uncontrolled stress can shrink the size of the brain and lead to its atrophy (Sarahian
et al., 2014). Such changes can lead to decreased memory and immune system, ineffective
learning, and GI and cardiac complications (Bae et al., 2019; Krivobokova et al., 2020; Li
et al., 2008; Morey et al., 2015; Schaper & Stengel, 2022; Schwabe et al., 2022). Stress is
a risk factor for both IBS and EDs (Fujii & Nomura, 2008; Gongalves et al., 2014;
Melchior et al., 2020). Further, poorly managed mental stress can lead to depression, which
is linked to the development of IBS and EDs (Garcia et al., 2020; Li et al., 2020; Tafet &
Nemeroff, 2016; Yang et al., 2015). As a result of that, it is necessary to investigate the

role of stress in the presence of IBS or ED, as a risk factor and Trigger.

The connection between IBS, ED, and mental stress is a serious health concern, due
to their negative impact and the major complications that can arise from their co-existence.
There are multiple factors to explore in a population when assessing for IBS, ED, and
mental stress, including: the role of Socioeconomic Characteristics (SEC), behavioral
factors, and history of chronic diseases. In addition, dietary habits, trigger-food, and relief-

food are important factors to assess in the diagnosis of IBS.
1.2 Statement of the Problem

IBS, ED, and mental stress negatively impact patients, and the co-existence of all
three of them can have life-threatening consequences. Those with IBS or ED have common
co-morbidities such as malnutrition and high mental stress that can lead to anxiety and
depression (Hujoel, 2020; Lin et al., 2021; Yang et al., 2015). IBS among young adults,
particularly among university students, is common. A Jordanian study reported a 30.9%
prevalence of IBS among university medical students (Jadallah et al., 2022). Therefore,
assessing the prevalence of IBS, ED, and mental stress in any population is a major step
to address the extent of their effects. Assessing the prevalence in epidemiology is
fundamental in determining the impact of health concerns, and subsequently in the
management and prevention of any arising complications (Ward, 2013). There is a lack of
scientific studies in the United Arab Emirates (UAE) assessing for the prevalence of IBS,

ED, and mental stress and their association. Considering risk factors related to IBS and
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ED, such as the onset of the disease and high-levels of mental stress; university students
are a vital population to investigate. The lives of university students are stressful, due to
the pressure of meeting the expectations of their curriculums, along with the
responsibilities that come from transitioning from adolescence into adulthood, imposing
changes in their dietary habits and lifestyle that play a significant role in the prevalence of
IBS, ED, and mental stress. Therefore, this study targeted at undergraduate and graduate
United Arab Emirates University (UAEU) students in the UAE. Knowing the impact of
IBS, ED, and mental stress in this population and their determinants will enable
formulating target-based interventions, such as bringing awareness of these health

concerns, and providing educational and counseling campaigns to assist students.
1.3 Research Objectives

The aim of this study was to assess the proportion of students with IBS, ED, and
mental stress, their associations, and determine the factors that may influence IBS among

UAEU students.

The specific objectives of this study were as follows: 1) To assess the prevalence
of IBS, ED, and mental stress in UAEU students using validated questionnaires. 2) To
report perceived triggering and/or relieving foods among UAEU students with IBS. 3) To
examine the associations of IBS, and mental stress by ED status among the UAEU
students. 4) To determine predictive factors associated with IBS in UAEU students in total
and by ED status.

The following hypotheses are tested: 1) The prevalence of IBS, ED, and mental
stress is common among the UAEU students. 2) IBS is associated with ED and mental

stress among UAEU students.

1.4 Relevant Literature

1.4.1 Irritable Bowel Syndrome

IBS is a chronic condition that alters bowel habits (Black & Ford, 2021). IBS causes
GI symptoms, including abdominal bloating, pain, flatulence, along with changes in bowel

habits and stool consistency (Longstreth et al., 2006). Although IBS has three main
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subtypes based on stool patterns, it is common for patients with IBS to experience changes
in their subtypes during the course of their disorder (Drossman et al., 2005; Garrigues et
al., 2007). IBS affects approximately 11% of the world’s population, and it is commonly
misdiagnosed due to the overlapping of its symptoms with other disorders (Canavan et al.,
2014). The onset of the disease usually occur in younger adults (Lovell & Ford, 2012).
Females have 67% higher prevalence of IBS compared to their male counterparts
(Houghton et al., 2016). The cause of the sex-specific variation in IBS prevalence is
unknown but may be attributed to history of trauma, abuse, and social pressures in the
female population (Voci & Cramer, 2009; Walker et al., 1993). IBS is considered a
multifactorial disease that can be attributed to a complex interaction between hormonal,
immune, and nervous systems (Katsanos et al., 2012). There are various risk factors related
to IBS, including genetic predisposition, being a female, being 20-30 years old, Family
History of IBS (FH-IBS), history of intestinal infection, sedentary lifestyle, history of
abuse/trauma (stressful events), early life learning, trauma to the abdomen, food
intolerance/allergy, disruption of gut microbiota, and bacterial overgrowth (Adam et al.,

2007; Patel & Shackelford, 2018; Qin et al., 2014).

Unhealthy dietary behaviors can trigger IBS and exacerbate its symptoms. Various
studies found an association between Western dietary pattern (e.g., diet high in saturated
fat, sodium, and added sugar) and IBS (Buscail et al., 2017; Khayyatzadeh et al., 2016). A
direct association was reported between IBS and insufficient consumption of vegetables,
fruits, and fibers (Alharbi et al., 2019; Hosseini Oskouie et al., 2018). Individuals
diagnosed with IBS are advised to control their symptoms by adhering to the following
dietary recommendations to relieve their symptoms: small regular meals, adequate
hydration, and low intake of insoluble fibers, alcohol, caffeine, and spicy and fatty foods
(Cozma-Petrut et al., 2017). Diet high in FODMAP (Fermentable Oligosaccharides,
Disaccharides, Monosaccharides, And Polyols), fatty food, and gluten can worsen and
trigger IBS-symptoms (Na et al., 2021; Singh et al., 2021). In addition, a lack of Physical
Activity (PA) is a recognized risk factor of IBS, hence PA is advised in the prevention and
management of IBS (Groenendijk et al., 2022; Sadeghian et al., 2018). Focusing on
prevention and management of IBS through dietary and lifestyle alterations is crucial in

preventing IBS and its reducing morbidity.
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The changes in bowel habits have negative impact on mental health and Activities
of Daily Living (ADLs). Some patients report impairment in ADLs due to uncontrolled
symptoms and frequent bowel movement or discomfort (Ballou & Keefer, 2017). This can
lead to poor quality of life (QoL), isolation, embarrassment, and mental distress (Simrén
et al., 2017). Hemorrhoidal disease and anal fissures are another complications of IBS
stemming from constant diarrhea, constipation, or the alternation of both (D'Ugo et al.,
2015). In addition, chronic gastritis, and urolithiasis are all possible co-morbidities of IBS
(Helvaci et al., 2009). Urolithiasis is reported to increase serotonin release which may
subsequently induce IBS (Lei et al., 2016). On contrary to the other complications, the risk
of Colorectal Cancer (CRC) in IBS is not clearly defined. Multiple studies found increased
risk of CRC and colorectal neoplasms in IBS patients (Chang et al., 2015; Hu et al., 2015).
On the other hand, various studies found no evidence of increased risk of CRC among IBS
patients (Garcia Rodriguez et al., 2000; Nergaard et al., 2011). The symptoms of CRC can
overlap with IBS symptoms, causing diagnostic confusion in clinical studies (Wu et al.,
2022). (Mor et al., 2003). Mediterranean Fever is an autoinflammatory genetic disorder
that presents mostly with diarrhea and has been hypothesized that it can lead to IBS (Kumei
et al., 2022). However, other studies found that the predominance of diarrhea in that

population may cause misdiagnosis of IBS (Borekci et al., 2017; Kucuk et al., 2015).
1.4.2 Eating Disorders

EDs are psychiatric illnesses with different range of characteristics such as, inability
to maintain healthy weight, abnormal dietary habits (binge eating or abstaining from food),
distorted body image, voluntarily induced vomiting, laxative abuse, and excessive
exercising (Bulik et al., 2013). The different types of EDs vary in eating habits and disease
severity. Anorexia Nervosa (AN) and Bulimia Nervosa (BN) are the most prevalent EDs.
(Chen et al., 1992; Le Grange et al., 2012). A systematic review, exploring the prevalence
of ED by continent, reported a mean prevalence of 4.6% in America, 3.5% in Asia, with
an overall prevalence of 19.4% among women and 13.8% among men (Galmiche et al.,
2019). Although the incidence of EDs in non-Western countries is less than Western
countries, ED cases appear to be on the rise due to the effects of globalization and the

promotion of ‘slimness’ imposed by the media (Kiriike et al., 1988; Makino et al., 2004).
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According to a systematic review conducted in the Arab world, 2% to 54.8% of the
population are at high risk of EDs (Melisse et al., 2020). In a UAE study conducted on
female high-school students, 36.2% of students were at risk of EDs, and 4.8% of them had
BN while 5.4% had AN (Kazim et al, 2017). There are multiple factors
influencing/triggering the development of EDs, including the following: family history of
ED, distorted body-image, relationship with family members, history of mental stress and
traumatic events (Eating disorders, 2019; Lask & Frampton, 2011; Pike et al., 2008).
Genetic predisposition may lead to EDs in the presence of adverse events, such as parental
issues, death in the family, being a victim of sexual/physical abuse, or loss of control over

one’s life (de Ledn-Vazquez et al., 2019; Gorwood, 2004).

Dietary habits in EDs differ depending on the type of ED. Patients with AN either
restrict food intake, or purge after eating by inducing vomit or abusing laxatives/diuretics
(Balasundaram & Santhanam, 2022; Frank et al., 2019). Patients with AN are in denial of
being underweight, and appear extremely underweight with distorted body image
(Machado et al., 2016). The eating pattern in BN involve binge eating followed by
compensatory purging or excessive exercise (Balasundaram & Santhanam, 2022). Unlike
AN, those with BN usually maintain a normal body mass index (BMI) (Masheb & White,
2012; Toppino et al., 2022). All these drastic dietary/behavioral habits can lead to serious
health consequences. Complications of EDs are as follows: depression, suicide, GI
disorders, hormonal imbalances, loss of bone mass, refeeding syndrome, electrolyte
imbalance (caused by purging or abstaining from food), cardiac muscle atrophy,
arrhythmia, and heart failure (Abdi et al., 2020; Puckett et al., 2021; Rome & Ammerman,
2003). The most common cause of death in AN is attributed to suicide (Smith et al., 2018).
Overall, AN and BN are associated with the highest mortality rates among EDs. This is
attributed mainly to suicide, Cardiovascular Disease (CVD), renal failure, and electrolytes
imbalances (Izquierdo et al., 2023; Puckett, 2023; Sardar et al., 2015). Despite the fact that
AN and BN patients tend to be hypovolemic, prolonged malnutrition leads to increased
peripheral resistance and consequently lead to serious cardiac complications (Casiero &
Frishman, 2006). Self-induced vomiting, seen in BN and in some cases of AN, causes
clinical signs such as dental erosions, and callous formation on the knuckles (Russell’s

sign) resulting from repetitive insertion of the hand into the mouth (Mehler & Brown,
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2015). Given the serious complications of the disease, both medical interventions and

psychiatric treatment are necessary to reduce mortality and morbidity.
1.4.3 Mental Stress

Psychological stress is induced by various social/emotional triggers, varying from
one individual to another (Qin et al., 2014). A systematic review reported that the global
prevalence of high stress levels was 44.9% (Mahmud et al., 2021). A total of 29% UAE
graduate students were experiencing high levels of mental stress (Al Marzougqi et al.,
2022). Another study conducted among university students found that 16% of the
participants had notable high stress levels (Asif et al., 2020). Uncontrolled mental stress
can lead to poor health outcomes (Ford et al., 2023). Chronic stress lowers the immune
system response and increases the risk of diseases, such as CVD, infections, cancer, GI
disorders, depression, among others (Eckerling et al., 2021; Konturek et al., 2011;
Mariotti, 2015; McDonald et al., 2005).

1.4.4 The Association between IBS, EDs, and Stress

IBS and EDs can lead to one another (Salvioli et al., 2013). Poorly managed IBS
may cause disordered eating habits, which can lead to an ED. Disordered eating is an
unusual eating pattern that may involve skipping meals, limiting certain types of food, or
following a restrictive diet (Anderson, 2018; Harer, 2019). It is common for people who
suffer from IBS, whether they are aware of their diagnosis or not, to have disordered
eating. This disordered pattern results from avoiding certain types of foods or abstaining
from eating for long periods of time, to prevent triggering IBS symptoms. Compared to
disordered eating, EDs involve extreme behaviors and motivations (e.g., purging and body
dysmorphia) (Cleland et al., 2023). Patients with EDs demonstrate disordered eating, but
the opposite is not always correct. Those diagnosed with EDs exhibit both upper and lower
GI symptoms, but it is unclear whether IBS is caused by malnutrition or by other behaviors
related to EDs (Santonicola et al., 2019). Studies suggest that EDs related habits, such as
self-induced vomiting, laxative and diuretics abuse, and food binging/restriction have a
negative impact on GI function (Abraham & Kellow, 2013; Salvioli et al., 2013).

Metabolic myopathy and electrolyte depletion, resulting from malnutrition, impair gastric
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motility/emptying and damage intestinal transit (Norris et al., 2016). In addition, there are
common trigger factors causing IBS and EDs that may be attributed to their link, such as
mental stress, emotional instability, trauma, abuse, anxiety, depression, and addiction
(Guarda et al., 2015). Almost 98% of ED patients (44% of which were anorexic) met
ROME II criteria for at least one GI disorder, and the most common amongst them was
IBS (Boyd et al., 2005). A total of 68.8% patients with BN had IBS with the majority
presenting with IBS-C (DeJong et al., 2011). Another study reported that 64% of ED
patients met IBS criteria, 87% of which developed ED before the onset of IBS by an
average of 10 years (Perkins et al., 2005). Therefore, IBS should be considered in the
management of ED patients to avoid the major complications that may result from their
coexistence (Kayar et al., 2020). Regardless whether IBS leads to EDs or vice versa, the
negative outcomes resulting from IBS and ED will have a major impact on one’s physical

and mental health along with the decline of their QoL (Melchior et al., 2020).

Mental stress is associated with IBS, and it can aggravate its symptoms.
Psychosocial distress is a prevalent co-morbidity of IBS ranging from 40% to 60%, and is
reported to reach 80% in some cases (Dekel et al., 2013; Singh et al., 2012). Mental stress
is also associated with EDs (Erriu et al., 2020; Iyer & Shriraam, 2021; Vidana et al., 2020).
For instance, EDs may develop as a result of a negative coping mechanism to stressors
(Wagener & Much, 2010). It was reported that AN and BN patients who are under stress
exhibited metabolic dysfunction and disrupted homeostatic signaling (Westwater et al.,

2020).

University students are a suitable population to study when measuring the effects
of stress. This population deals with education stressors and the social pressure resulting
from emerging into adulthood. A prevalence of 84.4% of high stress among university
students was reported (Asif et al., 2020). The following factors were contributing to
university students’ stress: curriculum overload, course unfamiliarity, inadequate time to
study, family pressure, and fear of failure (Bataineh, 2013). Students with academic
overload and lack of time were at risk of developing IBS (Pozos-Radillo et al., 2018).
Participants with IBS were 2.2 times more likely to experience high stress levels compared
to their healthy counterpart (Kim et al., 2021). It was found that 11.0% of medical students
were at risk of developing ED and 75.5% of them had high stress levels (Ngan et al., 2017).
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Furthermore, IBS patients with EDs reported to have poor QoL and more stressful life (p=
0.02) than IBS patients without ED (Melchior et al., 2020). Considering the negative
impact of stress on IBS, EDs, and IBS with coexisting ED, it is important to educate the
community and facilitate programs for the management of stress. Similar attention is
warranted to university students who are under great levels of stress, placing them at higher

risk of various health conditions.
1.4.5 Factors Affecting IBS, ED, and Stress

Different factors are attributed to increase the risk of IBS, EDs, or stress; some of
which are modifiable, such as SEC, PA, and smoking. Other factors are non-modifiable
such as sex, age, and genetic predisposition. However, awareness and health education can
make a difference in regards to early diagnosis, management, and intervention (Chimezie,
2023). The factors that will be discussed in this section, in relation to IBS, ED, and stress
include: SES and lifestyle factors (PA and smoking).

e Socioeconomic Status

The relationships between Socioeconomic Status (SES) and IBS, EDs, and mental
stress levels remain debatable. Studies supporting the association between IBS, mental
stress, and low SES argue that financial struggles increase stress levels and decrease the
likelihood of seeking medical care (Howell et al., 2004; Marmot et al., 2012). Hence, those
with lower income have poorer health outcomes (McMaughan et al., 2020; Silvernale et
al., 2019). Other studies suggest a reverse association between IBS, stress, and SES. This
suggestion is attributed to the higher level of stress perceived by people with high SES,
working in managerial roles (Grodzinsky et al., 2012). Both low and high SES can be
associated with IBS and stress, and there is insufficient data to conclude which group has
a higher risk. On the other hand, EDs are seen as a problem of developed nations, in
particularly among people with middle or high SES. Although ED is assumed to be related
with better SES, evidence to support or dispute this link is still inadequate (Huryk et al.,
2021).

e Physical Activity
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Lack of regular PA is a risk factor for IBS. Studies have shown that adhering to
regular PA helps in the prevention and management of IBS (Cozma-Petrut et al., 2017;
Johannesson et al., 2015). Mild PA has been found to improve intestinal gas clearance
and reduces abdominal bloating (Villoria et al., 2006). Improvement in IBS symptoms was
reported by increasing PA compared to baseline (p = 0.001) (Johannesson et al., 2015).
Exercising and maintaining PA is known to be indicative of better health. As a result, it is

expected that PA may have a significant impact on the prevention and management of IBS.

The relation between EDs and PA is quite complicated. PA can reduce factors
linked with the development of EDs, such as anxiety, depression, and stress. After the
development of an ED, the relationship with PA varies depending on the type of ED. BED
patients, who are usually obese, are less likely to engage in PA; hence it is possible that
regular PA can help alleviate their mood, confidence, and overall physical/mental health.
AN and BN, on the other hand, are both linked with abnormally high levels of PA due to
the distorted body image and the sense of shame after binging (Brunet et al., 2021;
Mathisen et al., 2018; Rizk et al., 2020). Compulsive exercising can be found sometimes
among BED patients, yet it is more common among patients of AN and BN (Rizk et al.,
2020). Excessive PA among AN and BN patients may lead to serious consequences, such

as cardiac complication, hypovolemic shock, and death (Quesnel et al., 2023).
e Smoking

Smoking is a negative behavioral factor that is considered a causative or triggering
agent for many diseases. In UAE, the prevalence of smoking varies from 0.8-24.3%, with
22.5% reporting that they smoke to relieve their stress (Razzak et al., 2020). Different
studies found that smoking is associated with the development of IBS, and consider it an
obstacle in the management and treatment of the condition (Mahmood et al., 2020; Talley
etal., 2021). Smoking is a common behavior among individuals with EDs, especially those
with AN and BN, to suppress appetite (Anzengruber et al., 2006; Bloom et al., 2019; Solmi
et al., 2016). Also, smoking is attributed to the impulsive characteristics associated with
AN and BN, such as binge eating and/or purging (Anzengruber et al., 2006; Chao et al.,
2016). The habit of smoking can worsen the physical health of patients with EDs and put

them at risk of other complications (Saha et al., 2007). Smoking can lead to stress, and
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vice versa (Lawless et al., 2015). Some smokers use nicotine as a way to cope with stress,
and the more they feel stressed the more they consume cigarettes (Metcalfe et al., 2003).
However, tobacco is reported to increase stress and anxiety, defeating the purpose of its
use as a stress-relieving habit (Goriounova & Mansvelder, 2012). There is no positive
outcome associated with smoking, hence smoking cessation is always advised (Dai et al.,

2022).
e University Students

Despite literature identifying students as a high-risk group, few studies on IBS and
ED have focused on university students from the UAE. University students meet the age
of onset for both IBS and ED. In addition, they deal with high levels of stress resulting
from curriculum pressure, family expectations, and social pressure. All of these factors
and more make them vulnerable to IBS, ED, and high mental stress. It is the role of any
educational institute to assess and recognize health issues and challenges among its
population. Studies that address the occurrences and associations of medical/mental
disorders are significant for the prevention, early detection, and the management/treatment
of these health issues. Therefore, the aim of this study was to address the prevalence of
IBS, ED, and mental stress and their possible associations among UAEU students. IBS,
ED, and mental stress were assessed among UAEU undergraduate and graduate students
along with its potential determinants of IBS: SEC (Including: sex, age, nationality, and
SES), anthropometric measurements (weight, height, and BMI), lifestyle factors, dietary
habits, and health-related factors (including: FH-IBS, supplements use, and probiotics

use).
1.4.6 Potential Contributions and Limitations of the Study

IBS, associated EDs and mental stress among young adults and university students,
needs due attention to enable patients to enhance their academic performance, university
experience, and overall health-related QoL. Despite their common co-occurrence, these
three health concerns have not been adequately studied together, especially in context to
university students in the UAE. Findings of such a study may produce incentives for

formulating strategies at university level for early detection of these conditions, and
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develop targeted diet and lifestyle programs to the benefit of students’ satisfaction and

health promotion.

Although this study utilized validated tools administered bilingually for the
assessments of IBS, ED and mental stress, there were certain inherent limitations.
Administration of self-reported online questionnaire was a major limitation, contributing
to potential misreporting. To elaborate, transparency in participant responses was a
challenge that might have underestimated or overestimated the prevalence of IBS, EDs
and mental stress in this population. For example, some individuals with ED or obese
individuals may overestimate or underestimate their weight due to their distorted body-
perception or low-self-esteem. Self-reporting bias is another problem that can lead to
overestimation of the prevalence. The study may have higher participation from those who
take interest in the study-topic, because they suffer from IBS-like symptoms, ED, or high
mental-stress. On the other hand, addressing one’s bowel habits can be perceived as a
private matter, thus hinder in recruiting participants and may lead to participants to report
symptoms with less severity than what is actually experienced. To address some of these
challenges, the survey was administered anonymously, without requiring personal
information such as students’ names or establishing a direct contact with them; to reduce
the discomfort in answering invasive questions about bowel habits, lifestyle, dietary habits,

and stress and financial levels.

IBS symptoms can overlap with other GI disorders and certain types of cancer,
which cannot be clearly differentiated in a self-reported questionnaire. However, ROME
III criteria, a validated tool to assess IBS, was used effectively in the diagnosis of IBS as
a screening tool. IBS diagnosis is challenging even in a clinical setting; hence it is expected
to face challenges with IBS screening tools (Olden, 2003). In general, using questionnaires
to measure the effects of a disorder on a population, remains a limitation (Baaleman et al.,
2021). Nevertheless, a questionnaire still gives a better understanding of the effects of
health problems in a population and assesses their estimated/possible prevalence (Sardar
et al., 2015). ED was also assessed using a validated 5-items SCOFF questionnaire (Sick,
Control, One-stone, fat, and food) (Morgan et al., 2000). SCOFF is a quick and reliable
tool for the diagnosis of AN and BN (Kutz et al., 2020; Wahida et al., 2017). Yet, the
assessment of EDs in this study was limited only to AN and BN due to the inability of the
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tool to identify other types of EDs (Eddy et al., 2008; Peat et al., 2009). IBS is associated
with different EDs (Boyd et al., 2005; DeJong et al., 2011). However, AN and BN are the
most life-threatening types of EDs and their co-existence with IBS can lead to worse
complications (Abraham & Kellow, 2013; Salvioli et al., 2013; Santonicola et al., 2013).
As a result of that, this study focused in AN and BN, using a concise questionnaire to
reduce the burden on students’ time and effort. Mental stress was assessed among UAEU
students through the validated Perceived Stress Scale (PSS) which is a useful tool that

identifies low, moderate, and high stress levels (Baik et al., 2019; Denovan et al., 2019).
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The last potential limitation was the sampling of the population. Small sample size
and selection of students using convenience sampling increased the risk of type-II
error. However, the online questionnaire was administered without any bias
targeting only UAEU students. Any student registered in the university during the
survey period had the online accessibility to the questionnaire that was posted

through a variety of digital social media platforms. Chapter 2: Methods

2.1 Research Design

An observational cross-sectional study, using both quantitative and qualitative
variables, was conducted among undergraduate and graduate students registered in UAEU
during the academic year 2021-2022. UAEU, established in 1976, is the Federal university
located in Al Ain city in the UAE. Students from all the seven emirates, and nearly 70
international countries attend this university. This diversity was the main factor in
selecting UAEU as the location of this study. As per the UAEU statistics available at the
UAEU Office for Institutional Effectiveness, a total of 14,268 students comprised of 24%
males and 76% females were registered in the academic year 2021-2022. The inclusion
criteria was undergraduate and graduate students who completed the survey. To ensure the
completion of the survey, students had to answer all questions for the survey to be
submitted with the exception of certain optional questions such as smoking period, types
of medications used, and the name of triggering- and relieving- foods. The exclusion
criteria was students above the age of 39, due to age-related changes of the GI tract that

are expected in the middle-aged population (Dumic et al., 2019).

2.1.1 Ethics Considerations

Ethical approval (Reference No. ERS 2020 6188) was obtained from UAEU

Social Sciences Ethics and Research Committee to conduct this study.

2.1.2 Study Population and Sampling

This study was conducted on undergraduate and graduate male and female students
registered in UAEU in the academic year 2021-2022. Based on the sample size calculation
with 5% margin of error and 95% confidence of interval, 385 undergraduate and graduate
students were targeted. Convenience sampling technique was adopted to reach this target.

This sampling method is affordable, easy and the participants are readily available. The
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main assumption associated with convenience sampling is that the members of the target
population are homogeneous (Palinkas et al., 2015). The sample size (n) was calculated

X (1-p)

2
according to this formula: n= zx pez , where: z=1.96 for confidence level (o) of 95%,

p = proportion (expressed as a decimal), and e = margin of error (Z =1.96,p=0.5, e =

0.05).

2.2 Data Collection

A self-administered 48-items bilingual (Arabic and English) questionnaire was
posted online via students’ university emails, students WhatsApp groups, and UAEU
community-related posts on social media (Facebook and Twitter), the questionnaire can
be seen in the (Appendix). The survey was created on Google Forms and the data
collection period lasted between October 2021 to June 2022. The introduction of the online
survey included a statement on providing consent for participation before completing it,
and ended with a list of related resources for the reference of UAEU students who might
have ED or uncontrolled high mental stress; due to the life-threatening nature of these

health concerns.

The online survey included the following assessment tools/questions: ROME III
criteria for the diagnosis of IBS, SCOFF for ED, and PSS for mental stress level. The SEC
questions included: sex, age, nationality, college of study, and Financial Difficulty level
(FD). Anthropometric measurements included self-reported weight (kg) and height (cm).
The students were also asked about lifestyle behaviors, such as PA level, PA awareness,
and smoking status. Dietary habits related to the fast-food, fried food, and spices
consumption were inquired. Moreover, information on triggering and/or relieving foods
related to IBS symptoms was obtained. Lastly, the survey contained questions about the
students’ health status, such as history of chronic diseases, and family history of IBS (FH-

IBS), and supplements/medications use.

The following sections elaborate upon the different assessment tools that were self-

administered in the study:
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2.2.1 Socioeconomic Characteristics

As mentioned above, the self-administrated questionnaire elicited information
regarding the following SEC characteristics of the participants: age, sex, nationality
(Emirati or Non-Emirati), college of study, and FD level, weight, and height. Specifically,
appropriate option for the college of study was selected by the students from the list of all
9 UAEU colleges. Nationality was assessed in terms of Emirati or non-Emirati. FD was
measured from a scale of 0 (no financial difficulty) to 5 (very much). This scale was used

to divide the answers into two categories, low FD (from 0-2) and high FD (score of 3-5).

2.2.2 Anthropometric Measurements

Students were asked to self-report their heights (cm), and weights (kg). Body mass
index (BMI) was later calculated in kg/m?. BMI was categorized as per CDC guidelines
(CDC, 2022) as follows: Underweight < 18.5 kg/m?, Normal weight 18.5-24.9 kg/m?,
Overweight 25-29.9 kg/m?, and Obesity > 30 kg/m?.

2.2.3 Lifestyle, Dietary and Health Related Factors

Lifestyle factors assessed included: regular exercise (a minimum of 30-minutes of
exercise per day for at least three times a week), PA awareness, and smoking status.
Dietary habits were related to the frequency of fast food, fried food, and spices
consumption. The frequency of fast-food and fried food consumption was measured by
week. Since spices use cannot be quantified by week, the frequency of spices-consumption
was measured as: always, usually, sometimes, rarely/never. The students were asked
whether triggering and/or relieving foods affected their IBS-like symptoms’, and were
asked to list them. Based on the most reported answers for those who scored with IBS
based on ROME III criteria, trigger and relieving foods were divided into different
categories. The health-related questions were supplements/vitamins use and their types,

probiotics use, FH-IBS, chronic diseases status, and current used medications, if any.

Trigger foods were classified as fatty/fast food (both were used interchangeably in
students’ answers), spicy food, gluten, and dairy, based on the answers given by
participants. The remaining answers that did not fit into these categories were deemed as

“others” and were not included in the statistical analysis. Also, relieving food were
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categorized based on answers reported by the participants as: dairy, dietary changes,
probiotics, herbs, vegetables, white rice, hydration, fruits, and others. Some students did
not report specific food item as relieving to their symptoms, and instead they mentioned

hydration, supplements, and diet alteration as a form of relief.

The reported chronic diseases were categorized into endocrinological disorders, GI
disorders, respiratory disorders, blood disorders, CVD, hypertension, and others (diseases
that did not fit in the previous categories). Medications were also categorized based on
their targeted body system as follows: GI medications, hormone replacement, antidiabetic
medications, antihypertensive medications, acne medications, psychotropic medications,
and others. Worth noting that many of the students used acne medication, such as
Accutane, thus it was added as a category. Gabapentin was classified as “Others” due to
its multiple purposes. Though Gabapentin is an anticonvulsant drug that can be used in
low doses for anxiety (fits under psychotropic medications category), it was still listed in
the “Others” category to avoid bias and assumptions since the purpose of use was not
specified. Medications listed in the “Others” category were either unknown, did not belong
to the rest of categories, or were listed as numbers (the number of medications used) and
not by names. Due to the lack of answers driven by university students in general not
taking many medications, the medication data was not included in the statistical analysis

portion of this study.

2.2.4 Assessment Tools for IBS, ED, and Stress

The three assessment tools for IBS, ED and mental stress were ROME III criteria,

SCOFF, and PSS.

e ROME III for IBS

ROME III criteria were used to determine the prevalence of IBS, and scored from
0-4 (Shih & Kwan, 2007). ROME III section in the survey contained a total 4 questions of
ROME III criteria along with extra two questions assessing for trigger and relief foods.
The first and second questions include the following: recurrent abdominal pain or
discomfort (at least 3 days a month) associated with two or more of the following: 1) Relief

with defecation. 2) Onset associated with a change in stool frequency 3) Onset associated
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with a change in the form (appearance) of the stool. The third and fourth questions are
related to the consistency of bowel movement. The additional questions, trigger- and relief
food sought information on whether the students find any type of food triggering or
relieving to their IBS symptoms. These last two questions were not scored, instead each
of them was followed by a short-answer space for the students to specify the types of food
items that they perceived as triggering and/or relieving to their IBS symptoms. A score of
3 or 4 in ROME III criteria indicate the diagnosis of IBS. The two stool consistency
questions in ROME III criteria determine the subtype of IBS (IBS-D, IBS-C, or IBS-M).

e SCOFF for EDs

SCOFF questionnaire is an acronym for the 5 questions it contains (Sick, Control,
One stone, Fat, and Food) (Morgan et al., 2000). A “Yes” for each question is equivalent
to one point in the final score. A score of > 2 indicates a diagnosis of EDs: AN, or BN.
Since metric system is followed in UAE, it was specified between parentheses that one
stone of weight loss is equivalent to approximately 6 kg. SCOFF scores were used as a

nominal category in the statistical analysis (either with or without ED).

e PSS for Mental Stress

PSS or Perceived Stress Scale contains 10 questions each is scored from 0 (Never)
to 4 (Very Often) (Cohen et al., 1983). However, the score is reversed for questions 4,5,7,8
to be 0 (Very Often) to 4 (Never). A score of 0-13 indicates low stress level, while a score
of 14-26 and a score of 27-40 denote moderate stress and high stress levels, respectively.
It is worth noting that low and moderate stress results were combined (Low-Moderate

Stress vs. High Stress) due to the lack of participants in the low stress category (n= 2).

2.3 Statistical Analysis

Data analysis was performed using IBM SPSS statistics version 27 (SPSS Inc.,
Chicago, IL, USA). Probability plots (PP) and Kernel density were used to test normality.

Accordingly, parametric tests were performed.

Categorical variables were presented as frequency and proportion (n, %) and

associations between the categorical variables were analyzed using chi-square test (3%). To
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elaborate, chi-square tests were performed to find if there were associations between
ROME III, SCOFF, and mental stress scores categories. Chi-square tests were also
performed to find the associations of ROME III, SCOFF, PSS and SEC, lifestyle factors,
dietary habits, and health-related factors. PSS was used in the analysis as a continuous

scale (mental stress score) as well as two-categories (Low-moderate stress or high stress).

Independent Student’s t-test was used to compare the differences in the means of
continuous variables between two groups. The differences in the means of BMI, age, and
mental stress score (as a continuous scale) were compared between the students with or

without IBS.

BMI was used as a continuous scale and categories of four. However, BMI was also
used as a category of two in logistic regression analysis: 1. Underweight or normal weight

(coded 0), 2. Overweight or obese (coded 1).

Logistic regression was performed to find the independent determinants of IBS.
Logistic regression model was used to obtain Odds Ratio (OR) and probability of IBS and
its confounding factors based on various independent variables. ROME III category (With
IBS or without IBS) was used as the dependent variable for the following independent
determinants: ED (category), mental stress (scale), FH-IBS, BMI (as category of two), PA,
smoking status, and trigger- and relief foods. A second logistic regression model was
performed for IBS and its covariates, ED (category) and stress (category), adjusted for age
and sex. Lastly, a final logistic regression model was performed for IBS stratified by ED
to understand the effects of ED on IBS confounding factors. For all analyses, a p-value of

< 0.05 was considered significant.
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Chapter 3: Results and Discussion

3.1 Overview of Main Findings

There was a high prevalence of IBS, ED, and mental stress among UAEU students.
No significant associations were found among IBS, and SEC, lifestyle factors, and dietary
habits. However, FH-IBS, and trigger- and relieving-foods increased the likelihood of IBS
among UAEU students.

3.2 Profile and Statistics of Respondents
3.2.1 Socioeconomic Characteristics and Anthropometric Measurements

A total of 295 students participated in this study (7able 1), 87.8% of which were
females (n= 259) and 12.2% were males (n= 36). The majority, 71.2%, of the students
were Emirati (n= 210) while 28.8% of them are Non-Emirati (n= 85). One-third of the
students (n= 109) reported high level of FD (36.9%), in contrast to almost two-thirds of
the students (n= 186) who reported low level of FD (63.1%). The mean age of the students
was 21 (21.11 £+ 3.66) years, with a median of 20 years [20.00, Range: 18], while the mean
height, weight and BMI were 161.5 cm (161.52 = 7.67), 62.9 kg (62.93 + 17.36), and 24.1
kg/m? (24.05 £ 6.14), respectively (Table 1). As per BMI classification, 47.1% of the
students had normal-weight (n= 139), 18.6% were underweight (n= 55), 18.3% were
overweight (n=54), and 15.1% were obese (n=47) (Table 1).

Figure 1 presents the distribution of students according to their college of study in
UAEU. Majority, 36.6% were registered in College of Medicine and Health Sciences,
followed by: 15.3% College of Sciences, 11.2% College of Humanity and Social Sciences,
8.5% College of Information Technology, 6.4% College of Business and Economics, 4.9%
College of Engineering, 3.7% College of Education, 1.7% College of Agriculture and
Veterinary Medicine, and 1.4% College of Law.
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Table 1: Characteristics and Behaviors of UAEU Students According to Their Status of
Irritable Bowel Syndrome (Chi-Square And Independent T-Test Results)

Variable Total With IBS Without IBS p-value
(n=295) (n=115) (n=180)
N (%) N (%) N (%)
Sex
Female 259 (87.80) 101 (87.80) 158 (87.80)
Male 36 (12.20) 14 (12.20) 22 (12.20) 0.990
Nationality
Emirati 210 (71.20) 85 (73.90) 125 (69.40)
Non-Emirati 85 (28.80) 30 (26.10) 55 (30.60) 0.409
Financial Difficulty
Low 186 (63.10) 72 (62.60) 114 (63.30)
High 109 (36.90) 43 (37.40) 66 (36.70) 0.900
Smoking Status
Smokers 17 (5.80) 8 (7.00) 9 (5.00)
Non-Smokers 278 (94.20) 107 (93.00) 171 (95.00) 0.482
Body Mass Index (kg/m?)?
Underweight 55 (18.60) 20 (17.40) 35 (19.40)
Normal weight 139 (47.10) 57 (49.60) 82 (45.60)
Overweight 54 (18.30) 17 (14.80) 37 (20.60) 0.509
Obesity 47 (15.90) 21 (18.30) 26 (14.40)
Regular Exercise®
Yes 108 (36.60) 39 (33.90) 69 (38.30)
No 187 (63.40) 76 (66.10) 111 (61.70) 0.442
Family History of IBS
Yes 92 (31.20) 54 (47.00) 38 (21.10)
No 203 (68.80) 61 (53.00) 142 (78.90) <0.001
Age (years)
[X £SD] 21.11 £3.66 21.50 + 3.80 20.86 £3.55 0.143
Height (cm)
[X £SD] 161.52 +£7.67 161.24 £7.67 161.69 +7.69 0.626
Weight (kg)
[X £SD] 62.93 £17.36 62.80 + 15.87 63.01 + 18.30 0.920
Body Mass Index (kg/m?)
[X £SD] 24.05+6.14 24.11+5.72 24.02 £ 6.40 0.905

a. BMI cut-off: Underweight < 18.5, Normal weight 18.5-24.9, Overweight 25-29.9, Obesity > 30 (CDC, 2022).

b. > 30-minutes of exercises for at least 3 times a week.

X = mean, SD= standard deviation.
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Figure 1: Distribution of Students Based on College of Study

3.2.2 Lifestyle factors

Table 1 also represents the behaviors of the students with regard to their PA and
smoking habits. Students were asked about their PA in terms of regular exercise
(exercising at least 30 minutes 3 or more times a week), and their awareness about the
importance of PA. Although 97% of the students (97.3%, n= 287) reported to be aware of
the importance of PA, merely one-third (n= 108) actually indulged in regular exercises.
Further, almost 6.0% students (n= 17) identified themselves as smokers, with an average

of three (3.03 + 1.80) years of smoking history.

3.2.3 Dietary Habits

To reiterate, the students were asked about the frequencies of consuming fast-food,
fried food, and spices in their diets. Almost 5.0% of the students (n= 15) consumed fast-
food daily in comparison to 51.2% who consumed it 1-3 times a week (n= 151), 41.7%
consumed it less than once a week (n= 123), while 2% responded that they never consume
fast-food (n= 6). For fried-food (home-prepared or not), consumption was reported as the
following: 10.5% consumed on daily basis (n=31), 64.4% consumed it 1-3 times a week
(n=190), and 25.1% consumed it less than once a week (n= 74). The frequency of students

adding spices to their diets were: 67.5% always (n= 199), 23.1% usually (n= 68), 6.4%

39
—



sometimes (n= 19), and 3.1% (n=9) responded that they rarely/never used spices in their

diets.

3.2.4 Triggering- and Relieving Foods

Symptom triggering and relieving foods were identified for those who are
diagnosed with IBS in this study based on ROME III criteria (Figure 2). 52.2% of students
with IBS reported having certain foods triggering their symptoms (n= 60) while the
remaining 47.8% did not report symptoms-triggering foods (n= 55). A total of 104
triggering foods were reported by sixty students. Spicy food was perceived as a triggering
food by 19.2% of the students with IBS (n= 20). Dairy products were reported to be
triggering to 20.2% of the students (n= 21). Gluten containing products were considered
triggering to 9.6% of the students (n= 10). Fried and fast foods were used interchangeably
by the students; hence they were merged into one category of triggering food. To specity,
17.3% of the students found fried and fast-food triggering to their IBS-like symptoms
(n=18). The remaining 33.7% reported other trigger foods and their answers were: grilled
meat, sugary food, caffeine, fruits and ‘random foods’ (n= 35). On the other hand, 39 out
of 115 students with IBS, reported symptoms-relieving foods, while 66.1% did not (n=
76). A total of 53 symptom-relieving-foods were listed by these 39 students, categorized
as follows: 15.1% dairy products (n= 8), 9.4% dietary changes (n=5), 24.5% herbs (n=
13), 9.4% vegetables (n=5), 3.8% white rice (n=2), 11.3% hydration (n= 6), 13.2% fruits
(n=7), and 13.2% other relieving food (n= 7). The ‘others’ category included random
answers from the students, such as raw sugar, probiotics, medications, chicken, honey,

oats, and coffee.

3.2.5 Health Status and Other Health Related Factors

FH-IBS was not commonly observed as reported by 68.8% (n= 203) students,
although 30.2% reported FH-IBS (n= 92) (Figure 3). About 21% (n= 63) of the total
students were diagnosed with chronic diseases including endocrinological disorders (n=
16), GI disorders (n= 16), respiratory disorders (n= 8), blood disorders (n=4), CVD (n=3),
hypertension (HTN) (n=2), and other (unclassified) chronic diseases (n=14), such as renal

failure, food allergies, skin disorders, migraines, vertigo, and Mediterranean fever. Out of
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those who reported having GI disorders 62.5% of them were previously diagnosed with

IBS (n=10), and scored with IBS according to ROME III criteria.
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e Medications and Supplements Use

Prescribed probiotics were used by 3.4% of the students (n= 10), 4.1% used
probiotics over the counter and without prescription (n= 12), and 92.5% did not use
probiotics (n=273). Prescribed supplements were used by 24.7% of the students (n= 73),
20.7% used supplements over the counter (n= 61), while 54.6% did not use supplements
(n=161). The types of supplements used among students were as follows: 36.6% vitamin
D (n= 108), 23.7% multivitamins (n= 70), 21% iron (n= 62), 10.5% fish oil supplement or
Omega 3 (n=31), 6.4% vitamin B (n= 19), 3.7% folic acid (n=11), and 4.4% calcium (n=
13).

Out of 295 students, 55 regularly used medications; consuming a total of 64 types
of medications. The medications used were classified as follows: 15.6% hormone-
replacement (n= 10), 14.1% psychotropic medicines (n=9), 12.5% GI related medicines
(n=8), 10.9% acne oral-medications (n= 7), 7.8% antidiabetic agents (n=5), and 39.1%
were classified as other medicines (n= 25). Other medicines included: cardiac medicines
(unspecified), asthma medication, antihypertensive, antihistamines, non-steroidal anti-
inflammatory medicines, Gabapentin (as anticonvulsant or as a treatment for anxiety, the
purpose was unspecified), vitamins/supplements, and unspecified medicines (reporting the

number of medications used but not the name).

3.3 Prevalence and Associations of IBS, ED, and Mental Stress
3.3.1 Prevalence of IBS, ED, and Mental Stress

The prevalence of IBS among UAEU students surveyed was found to be 39% (n=
115). Additionally, ED was estimated in 55.9% (n= 165), and the combination of IBS and
ED was reported in 22.7% (n= 67) students. Moreover, high mental stress was reported in
53.2% (n= 157) students, and co-existence of IBS, ED, and high mental stress was
estimated in 15.9% (n= 47) students (Figure 4). IBS subtypes among the studied sample
were distributed as follows: 26.1% IBS-D (n=30), 31.3% IBS-C (n= 36), and 42.6% IBS-
M (n= 49).

In SCOFF questionnaire, 17.6% of UAEU students admitted they induced-vomit

when they felt full (n=52). Students who viewed themselves as fat yet others viewed them
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as skinny (body dysmorphia) were 41.0% (n= 121). Students who lost 6 kg in a period of
3 months were 17.3% of the population (n=51).

According to PSS, students reported 0.7% low stress (n=2), 46.1% moderate stress
(n=136), and 53.2% high stress (n= 157). Due to the small sample of students with low
stress, low and moderate stress levels were merged into one category. As a result, 46.8%

of the students had low-moderate stress (n= 138), while 53.2% had high stress (n=157).

IBS: Irritable Bowel Syndrome
ED: Eating Disorders

Figure 4: Prevalence (%) and Co-existence of IBS, ED, and High Stress among UAEU
Students

3.3.2 Associations of IBS, SES, BMI, and Lifestyle Factors
e Socioeconomic Characteristics and BMI

Chi-square test was conducted to examine the associations of IBS, SEC, and BMI.
IBS was found to be independent of sex (%2= 0.00, p = 0.990); 39% females (n= 101) in
contrast to 38.9% males had IBS (n= 14). There was no association between IBS and
nationality (y2= 0.683, p = 0.409). Emirati students with IBS were 40.5% (n= 85) as
compared to 35.3% Non-Emirati students (n= 30). Age was similar between With IBS

43
—



(21.50 £ 3.80 years) and Without IBS groups (20.86 + 3.55 years) [t=-1.468, p= 0.143].
No significant association was observed between IBS and FD (32= 0.016, p = 0.900).
Similar proportion of students with low FD (n= 72, 38.7%) and high FD (n= 43, 39.4%)
were identified with IBS.

Further, significant differences were not found with BMI categories, although
higher cases of IBS were noted among obese students, 44.7% (n= 21) as compared to
36.4% (n=20) in underweight, 41% (n= 57) in normal weight, and 31.5% (n=17) of those
who were overweight (x2= 2.317, p = 0.509). Similar trend was observed between the
means of BMIs in students with IBS (24.11 £ 5.72 kg/m?) and without IBS (24.02 £ 6.40
kg/m?) status [t= - 0.120, p = 0.905]. Additionally, IBS was independent of the college of
study (32=9.434, p = 0.398). All these results can be seen in Table 1.

e Lifestyle Factors

There was no association between IBS and regular PA (y>= 0.591, p = 0.442). IBS
prevalence was 36.1% among those who regularly exercised (n= 39), compared to 40.6%
in those who did not (n= 76). Smoking status had no association with IBS (¥*= 0.591, p =
0.442). Smokers had 47.1% prevalence of IBS (n= 8), compared to 38.5% in non-smokers
(n=107).

3.3.3. Associations of IBS, Dietary habits and Health-Related Factors

Chi-square was used to test the association between dietary habits of fast-food, fried
food, and spices consumption and IBS. No association was found between IBS and fast-
food consumption (y= 1.389, p = 0.499). Those who consumed fast-food daily had 40%
prevalence of IBS (n= 6), compared to 35.8% in 1-3 times a week consumption (n= 54),
and 42.6% in those who consumed less than once week or never (n= 55). It is relevant to
mention that less than once a week category was combined with the never category, due
to a count less than 5 in the latter category. There was also no association between IBS
and fried food consumption (y*= 0.585, p = 0.746). IBS prevalence was 41.9% among
those who consumed fried food on daily basis (n= 13), 37.4% in those who consumed it
1-3 times weekly (n=71), and 41.9% in those who consumed it less than once a week (n=

31). No association was noted between IBS diagnosis and spices use (2= 1.223, p =

44



0.748). IBS occurred in 37.2% of those who always used spices (n= 74), 44% in those who
usually used spices (n=30), 42.1% for those who sometimes used spices (n= 8), and 33.3%
in those who rarely/never consumed them (n= 3). No association was found between IBS
and probiotics use (x*= 2.650, p = 0.266) or supplements use (y*=2.403, p = 0.301). Worth
noting that the ‘rarely’ responses were combined with ‘never’ responses due to a count
less than 5 in the never category. Interestingly, a significant association was found between
IBS and trigger-foods (x*= 55.805, p < 0.001). Another statistically significant association
was observed between IBS and symptoms-relieving foods (y?>= 40.738, p < 0.001). FH-
IBS was also found to be significantly associated with IBS (y*= 21.841, p < 0.001). FH-
IBS and trigger- and relieving- foods associations with IBS are to be discussed in logistic

regression results.
3.3.4 IBS Association with ED and Mental Stress

As evident from Table 2, no association was found between IBS and ED (= 0.415,
p = 0.520), with 40.6% IBS prevalence in those with ED, compared to 36.9% (n= 67) in
those without ED (n= 48). On the other hand, significant association was found between
IBS and stress (y*= 5.494, p = 0.019). The prevalence of IBS was 45.2% among those with
high stress (n= 71), compared to 31.9% in those with low-moderate stress (n= 44).
Independent t-test also showed a significant difference in mental stress score between

those with IBS (27.30 + 4.70) and those without IBS (26.12 + 4.64) [t= - 2.107, p= 0.036].

Table 2: Comparisons of Eating Disorders, and Mental Stress Scales According to the
Status of Irritable Bowel Syndrome (IBS) among UAEU Students

Total With IBS Without IBS p value
(n=295) (n=115) (n=180)
Mean + SD Mean + SD Mean + SD
Eating Disorders® 1.78 £1.34 1.81 +£1.26 1.76 £1.39 0.080
Mental Stress® 26.58 £ 4.69 27.30+4.70 26.12 £ 4.64 0.708

a. SCOFF score from 0-5. With ED is a score > 2.
b. PSS score from (0-40). Low stress (0-13), moderate stress (14-26), and high stress (27-40)
p value < 0.05 is statistically significant; SD= Standard Deviation
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3.3.5 IBS-Related Logistic Regression Models

In Model 1, Binary logistic regression was used to investigate the association
between IBS (no or yes) and its possible predictive factors: ED [category: no (0) or yes
(1)], mental stress (scale), age, regular exercise [category: no (0) or yes (1)], smoking
status [category: no (0) or yes (1)], FH-IBS [category: no (0) or yes (1)], BMI [category:
underweight or normal weight (0) or overweight or obese (1)], triggering-foods [category:

no (0) or yes (1)], and relieving foods [category: no (0) or yes (1)].

Model 1 (Table 3) was statistically significant [x*(9, n=295) = 88.217, p < 0.001],
denoting its ability to distinguish those diagnosed with IBS from those who were not.
Model 1 explains 35% (Nagelkerke R Square) of the variability in the dependent variable
(IBS), and it was able to classify 76.6% of IBS cases correctly. Hosmer—Lemeshow test
was used to assess the goodness of fit of the regression model, which showed a statistically
significant result denoting miss-specification in the predictive capacity of the model (p=
0.003). FH-IBS, IBS-symptoms triggering- and relieving foods showed statistically
significant associations with IBS. Those with FH-IBS were almost 2.6 times more likely
to have IBS compared to those with no FH-IBS [AOR: 2.572; 95% CI: 1.420 — 4.660, p =
0.002]. Those who reported having trigger-foods were nearly 6 times more likely to be
With IBS than those who did not have trigger-foods [AOR: 5.859; 95% CI: 3.092 —11.102,
p < 0.001]. Those with symptoms-relieving foods were about 4 times more likely to have
IBS compared to those who did not have symptoms-relieving foods [AOR: 3.881; 95%
CI: 1.669 —9.022, p = 0.002].

In Model 2, This model investigated the relationships between IBS and its
covariates, ED [category: no (0) or yes (1)] and stress [category: low-moderate stress (0)
or high stress (1)], adjusted for age and sex. Model 2 (Table 4) was not statistically
significant [}*(3, n= 295) = 7.457, p = 0.059], denoting that the null hypothesis of equal
variances (between those with IBS and those without IBS) cannot be rejected. The model
explains 3.4% (Nagelkerke R Square) of the variability in the dependent variable (IBS)
correctly, and managed to classify 61% of IBS cases correctly. Hosmer—Lemeshow test
was used to investigate the goodness of fit of the regression model, which showed a

statistically significant result suggesting miss-specification in the predictive capacity of
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the model (p= 0.013). Mental stress significantly contributed to the model showing that
students with high stress had 1.7 times increase in the likelihood of having IBS compared

to those with low-moderate levels [AOR: 1.730; 1.058 — 2.830, p = 0.029].

Table 3: Logistic Regression of the Predictive Factors of Irritable Bowel Syndrome among
UAEU Students (Model 1)

Irritable Bowel Syndrome AOR? SE P value [95% CIP]
ED¢ 1.221 0.298 0.502 [0.681 - 2.188]
Stress? 1.042 0.032 0.199 [0.979 - 1.109]
Age 1.021 0.039 0.588 [0.946 - 1.103]
Regular Exercise 0.837 0.301 0.554 [0.464 - 1.509]
Smoking Status 1.927 0.573 0.253 [0.626 - 5.930]
FH-IBS® 2.572 0.303 0.002 [1.420 - 4.660]
BMIf 1.005 0.313 0.987 [0.544 - 1.858]
Triggering Foods 5.859 0.326 <0.001 [3.092 - 11.102]
Relieving Foods 3.881 0.430 0.002 [1.669 - 9.022]

a. Adjusted Odds Ratio (AOR).

b. CI= Confidence Interval.

c. ED (Eating disorder) was used as a categorical variable with either no (0) or yes (1) for ED. Based on SCOFF
questionnaire, a score > 2 indicates a high likelihood of ED (AN or BN, specifically).

d. PSS scale for mental stress was used as a continuous variable. A score of (0-13) indicated low-stress, (14-26)
moderate-stress, and (27-40) high-stress.

e. Family History of IBS was used as two categories with either no (0) or yes (1).

f. BMI (Body Mass Index) was used as category of two: Underweight or Normal-weight, and Overweight or Obese.

Table 4: Logistic regression of the Predictive Factors of Irritable Bowel Syndrome (Eating
Disorder and Mental Stress) among UAEU Students (Model 2)

Irritable Bowel AOR SE P value [95% CI]
Syndrome
ED? 1.039 0.252 0.878 [0.634 - 1.703]
Stress® 1.733 0.251 0.029 [1.059 — 2.836]

Model 2 is adjusted by age and sex.
a. ED (Eating Disorder) As a category: No ED (0), and ED (1).
b. Stress is used here as a category: Low-moderate stress (0), and High-stress (1).

Model 3, as seen in (Table 5), examined the association between IBS and its
possible predictors from Model 1, using weight status as per BMI [categorical:
underweight or normal weight (0), or overweight or obese (1)], stress (scale), age, regular
exercise [category: no (0) or yes (1)], smoking status [category: no (0) or yes (1)], FH-IBS
[category: no (0) or yes (1)], triggering-foods [category: no (0) or yes (1)], and relieving
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foods [category: no (0) or yes (1)], stratified by ED. The purpose of this model was to
examine the changes in the relationship between IBS and its cofactors in the

presence/absence of ED [category: no (0) or yes (1)].

After stratifying by ED, the model shows a statistically significant result [x*(8, n=
295) = 61.533, p < 0.001] to reject the null hypothesis of equal variance. The model
explains 51.5% (Nagelkerke R Square) of the variability in the dependent variable with a
correct classification of 71.5% of the cases. Hosmer—-Lemeshow test was used to assess
the goodness of fit, which showed a statistically significant results denoting miss-

specification in the predictive capacity of the model (p = 0.005).

FH-IBS, trigger- and relief foods significantly contributed to the above model. In
the absence of ED, participants with FH-IBS were 4.2 times more likely to be have IBS
compared to those with no FH-IBS [AOR: 4.243; 95% CI: 1.580 — 11.393, p = 0.004].
Those who reported having symptoms-triggering foods were 10.3 times more likely to
have IBS than those without trigger-foods [AOR: 10.312; 95% CI: 3.591 — 29.613, p <
0.001]. Students with symptoms-relieving foods were 11.4 times more likely to have IBS
compared to those who did not have relieving foods [AOR: 11.371; 95% CI: 2.563 —
50.457,p =0.001].

Table 5: Logistic Regression of the Predictive Factors of Irritable Bowel Syndrome by
Eating Disorders among UAEU Students (Model 3)

IBS Total population With ED No ED
AOR [95% CI] AOR [95% CI] AOR  [95% CI]
BMI* 1.038 [0.566 - 1.906] 1.032  [0492-2.164] 0.790 [0.257-0.2.43]
Smoking Status ~ 2.018 [0.663-6.137]  2.584  [0.795-8.911] 1 -

Age 1.020 [0.945 - 1.101] 1.021 [0.692 - 1.132] 1028 [0.911 - 1.159]
Regular PA 0.837 [0.464-1.510]  0.634  [0.292-1377] 1153 [0.424-3.138]
FH-IBS 2.528 [1.400-4.563]  2.000  [0.914-4376] 4243 [1.580-11.393]
Stress® 1.046 [0.984 - 1.112] 1.087  [0.710-1.663] 1.510 [0.898-2.539]

Trigger-Foods 5803  [3.070-10.967] 4.465  [1.846-10.797] 10.312 [3.591-29.613]
Relief-Foods 3.873 [1.672-8.973] 2264  [0.747-6.864] 11.371 [2.563 - 50.457]
Model 3 contains logistic regression of IBS predictors by ED [category: no ED (0) or yes ED (1)]
a. BMI as a two-category; Underweight or Normal-weight, and Overweight or Obese.
b. PSS scale from 0-40.
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In the presence of ED, the model is statistically significant [3*(8, n=295) = 38.074,
p <0.001], suggesting that it can distinguish between those with and without IBS diagnosis
in the presence of ED. Hosmer—Lemeshow test showed a statistically insignificant result
indicating that the model is a good fit (p= 168). The model explains 27.8% of the variance
in IBS by ED, with 76.2% correctly classified cases. Only symptom triggering foods
showed a significant association with IBS by ED. Those who reported trigger-foods were
4.5 times more likely to be diagnosed with IBS in the presence of ED than those without
trigger-foods [AOR: 4.465; 95% CI: 1.846 - 10.797, p < 0.001]. No other variables were

found to be significantly associated with IBS in the presence of ED.

3.4 Discussion

This study assessed the prevalence of IBS, ED, and mental stress, their associations
and IBS determinants among UAEU students. More than half of the participants had self-
reported ED and high mental stress (55.9% and 53.2%, respectively). More than one-third
of them (39%) had unidentified IBS with the following sub-types: IBS-M (42.6%), IBS-C
(31.3%), and IBS-D (26.1%). IBS was significantly associated with mental stress. Those
with high mental stress (adjusted for age and sex) were 1.7 times more likely to have IBS
compared to those with low-moderate stress. However, this association did not remain
significant when adjusted for other cofactors of IBS (as illustrated previously in Model 1).
FH-IBS, symptoms triggering- and relieving-food were significantly associated with the
prevalence of IBS in this study. Students with FH-IBS were 2.6 times more likely to have
IBS compared to those with no FH-IBS. Those who reported having trigger-foods were 6
times more likely to have IBS than those who did not have trigger-foods. Lastly, students
with symptoms-relieving foods were 4 times more likely to have IBS compared to those
who did not have symptoms-relieving foods. In the presence of ED, the only predictor of
IBS was trigger-food. Those who reported trigger-food, in the presence of ED, are 4.5

times more likely to have IBS compared to their counterpart.

These findings are concerning; considering high occurrences of IBS (39%) and ED
(55.9%) among UAEU students which is above the global prevalence of 15% and 3.3—
18.6%, respectively (Galmiche et al., 2019; Zhang et al., 2022). In a 2023 meta-analysis,
global prevalence of 16-25% mental stress was lower (Mahmud et al., 2023) than the
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present study of 53.2%. However, studies conducted on university students in the region
(UAE, Saudi Arabia, Egypt, Pakistan, and Lebanon), showed high prevalence of IBS
(15.8-46.8%) ED (17-33%), and mental stress (16-20%) (Al Marzouqi et al., 2022;
AlButaysh et al., 2020; Ali & Shehata, 2020; Asif et al., 2020; Bizri et al., 2020; Yazbeck
et al., 2023). On the other hand, studies from different regions (India, Israil, and New
Zealand) have reported lower prevalence of IBS (2.9%), ED (0.5%), and mental stress
(4%) in their populations (Koshy, 2019; Sperber et al., 2005; Wells et al., 2006). IBS-M
(42.6%) was the predominant IBS subtype in our sample. Similarly, different studies have
reported IBS-M as the most common subtype in their populations (Saudi Arabia, and an
international multi-center study in East Asia) with a prevalence of 53.8% and 54.9%
(Alharbi et al., 2022; Takeoka et al., 2023). On the contrary, other studies reported IBS-D
(46%) and IBS-C (58.1%) as the most common IBS subtypes among their populations
(Kibune Nagasako et al., 2016; Self et al., 2014).

IBS was reported as the most common (52%) GI disorder among EDs patients
(Boyd et al., 2005). Though it is unclear whether it is more common for IBS to proceed
ED or vice versa, they can both lead to one another (Abraham & Kellow, 2013; Hayes et
al., 2014). Studies have shown that eating behaviors in ED (purging, abstaining from food,
laxative and diuretics abuse) can trigger the GI disorders including IBS (Salvioli et al.,
2013). Disordered eating in IBS may lead to ED (Harer, 2019). The effects of IBS, ED,
and mental health were investigated among university students in France. The findings
revealed approximately 3% prevalence of IBS with coexisting ED, and stress was noted
as a risk factor for both IBS and ED (Spillebout et al., 2019). In contrast, no difference in
ED cases was evident among IBS patients and healthy participants, although co-existing

IBS with ED was associated with stressful life events and poor QoL (Melchior et al., 2020).

Uncontrolled stress and stressful life events increase the risk of IBS development
and its deterioration (Chang, 2011). A recent case-control study reported that mental stress
exacerbated IBS symptoms and altered GI motility (Schaper & Stengel, 2022). Another
study conducted on female university students in Taiwan found that With IBS students had
higher levels of stress and low QoL compared to healthy students (Chen et al., 2021).
Although these results are consistent with our findings, only crude analysis showed

association between mental stress and IBS; however, mental stress was not associated with
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IBS when adjusted by other factors in logistic regression. This may indicate a weak
association and a suppression effect in the presence of other factors in the logistic

regression model.

In our study, no association was found between IBS and SEC or lifestyle factors.
On the contrary, different studies found links between IBS and SEC and lifestyle factors.
Females had a higher prevalence of IBS compared to males (AlAmeel et al., 2020; Alharbi
et al., 2019; Wilson et al., 2004). Female hormones may play a role in the pathology of
IBS, which explains the disparity of IBS diagnosis between sexes (Kim & Kim, 2018). In
contrast, a cross-sectional study conducted in East Asia should that male participants had
higher prevalence of IBS (54.9%) with predominance of IBS-D, as compared to females
(Takeoka et al., 2023). Moreover, previous literature suggested that although females and
males may differ in the symptomology and subtypes, there were no difference in the
incidence of IBS between sexes (Adeyemo et al., 2010; Anbardan et al., 2012). The lack
of association between IBS and sex in the present study may be attributed to the small

sample size and the high ratio of female participants 7:1 compared to male participants.

Our study showed no association between IBS and age, probably due to the lack of
age variations in our sample. Inconsistent evidence is found in the literature. To elaborate,
adults 50 years or above of age were less likely to have IBS compared to those who are
younger (Kosako et al., 2018; Lovell & Ford, 2012). Nevertheless, IBS was more common
in younger adults, although high IBS reports were also documented among older adults

(Wu et al., 2023).

Financial difficulty did not appear as an associative factor for IBS. The role of
financial status on IBS is unclear, and it can be more common among those with high or
low FD depending on the population (Howell et al., 2004; Mansouri et al., 2017). Low- or
high-income jobs and environment can lead to mental stress, which in turn lead to the

development of IBS and the aggravation of its symptoms (Silvernale et al., 2019).

The present study did not show an association of IBS and BMI. Studies show
conflicting results regarding IBS and its connection to BMI. IBS can be seen among people
with different BMIs, yet different research reports worsen symptoms among those who are

overweight or obese due to increase in C-reactive protein and other inflammatory markers
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among overweight or obsess individuals (Dong et al., 2018; Thomas-Dupont et al., 2022;

Yamamoto et al., 2022).

Our study confirmed that FH-IBS increased the likelihood of IBS in university
studies. Previous studies also showed findings consistent with ours (AlButaysh et al.,
2020; Pace et al., 2006). IBS aggregating in families may indicate genetic ties or shared
environmental exposure to risk factors of IBS, such as mental stress or diet (Saito et al.,

2010).

Lifestyle factors including PA and smoking were not associated with IBS in the
present study. We did not find evidence to suggest that PA is a predictor of IBS. Yet,
sedentary lifestyle is a risk factor of IBS, and regular PA can be used in the prevention of
IBS and the management of its symptoms (Dong et al., 2010; Fani et al., 2019; Groenendijk
etal., 2022). Further, various studies found an association between IBS and smoking which
is not consistent with our results (Mahmood et al., 2020; Nilsson & Ohlsson, 2021; Talley
et al., 2021).

Unhealthy dietary habits are seen as major contributor to the diagnosis and poor
management of IBS in earlier studies (Dong et al., 2010; Geissler & Powers, 2005;
Monsbakken et al., 2006; Yazbeck et al., 2023). Although, we did not find any relationship
between dietary habits and IBS, our study showed an association between IBS and
symptoms triggering- and relieving-food. Those with IBS report trigger-food
consumption, such as diet high in FODMAP, dairy intolerance, fatty food, and gluten
(Hayes et al., 2014; Jansson-Knodell et al., 2022; Lee et al., 2019). On the other hand, the
consumption of low FODMAP diet and more relieving foods such as herbs, yogurt, and
gluten substitutes can alleviate IBS-symptoms (Bahrami et al., 2016; Hajiani et al., 2019;
Noorbakhsh et al., 2019; Radziszewska et al., 2023).

Our study had some inherent limitations. Usual dietary intakes in addition to the
specific triggering- relieving foods should have been included to investigate the nutrient
adequacy of the students. Males contributed to a small sample size (n= 36), in comparison
to a proportionately larger female sample (n=259). Thus, results based on sex in IBS, ED,
and stress might have been underestimated. Data analysis based on sample size of n=295

in contrast to the target of 385, could have adversely affected the margin of error. The
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majority of the participants were from College of Medicine and Health Sciences (36.6%)
which can be attributed to the interest this group of students have in the topic. Lastly, IBS
can be easily misdiagnosed due to the overlapping of its symptomology with other GI
diseases and disorders. Those with Crohn’s disease, ulcerative colitis, celiac disease, CRC,
and other GI disorders can still score high in ROME III criteria for IBS. Furthermore, self-
reporting bias was another important limitation. Those who had IBS-like symptoms, ED,
and/or high mental stress might have taken better interest in completing the online survey
due to their personal experiences; subsequently causing an overestimation of their

prevalence in the population.
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Nevertheless, the study had the following strengths, rebutting the above limitations.
Administering a single comprehensive survey, comprising of different sections
adopted from validated questionnaires for the assessments of IBS, ED, and mental
stress ensured students’ attention to complete it one sitting. Since it was self-
administered online during COVID period, the students had the time to complete
the survey. Better understanding of the items leading to improved accuracy was
secured through the bilingual (English and Arabic) versions. There is a lack of
scientific evidence on prevalence and associations of IBS, ED, and mental stress in
context to young adults, university students in particular, in the UAE. This study,
therefore, highlighted some important findings related to IBS, ED and mental stress

as common health conditions among the UAEU students.Chapter 4: Conclusion

Among UAEU students, the prevalence of IBS, ED, and high stress were 39%,
55.9%, and 53.2% respectively. An association was found between IBS and mental stress.
However, this association did not remain when adjusted to other SEC which may indicate
a weak association. IBS was also associated with FH-IBS, symptoms triggering- and
relieving-food in our study. In the presence of ED, trigger-food was the only predictor of
IBS. No other significant associations were noted between IBS and ED, SEC, regular

exercise, or dietary habits.

It is, however, advised for participants with unidentified IBS to seek stress
management, quit smoking, and adhere to regular exercise and healthy dietary behaviors.
Although UAEU provides counseling and wellbeing services, there is a lack of services
targeting EDs with trained staff. It is advised for UAEU administration to encourage
students to seek counseling for stress management and to provide assistance to students
with ED, due to the possible serious complications that may arise from them. Further
research is warranted on university students at the national level to address the above-

mentioned limitations and generalizability of results in this study.

4.1 Managerial Implications

The high prevalence of ED and mental stress among UAEU students should be
addressed by providing proper counselling and immediate targeted interventions. Since
IBS, ED, and high mental stress lower the QoL and affect students’ performance and
wellbeing, resources should be facilitated for early detection and management of IBS to

help the UAEU students overcome these health issues.
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4.2 Research Implications

This research provides the baseline prevalence of IBS, ED, and mental stress among
UAEU students that need to be further explored in future studies. Our study findings show
high prevalence of IBS (39%), ED (55.9%), and high mental stress levels (53.2%) among
UAEU students. FH-IBS, trigger- and relieving foods showed statistically significant
associations with IBS. To specify, FH-IBS increased the likelihood of IBS by 2.6 times;
symptoms triggering- and relieving food by 6 and 4 times, respectively, among the UAEU
students. SES and lifestyle factors were not associated with IBS. Although IBS and ED
showed association, students with high mental-stress were 7.3 times more likely to have
IBS compared to those with low-moderate stress, when adjusted to sex an age. However,
the significant relationship between IBS and mental stress was lost when adjusted for other
SES and lifestyle factors. This may indicate a weak association between IBS and mental
stress or the presence of suppressor effect in presence of other factors in the logistic

regression model.

Pragmatic actions that should be taken into consideration when assessing for IBS,
ED, and mental stress, their determinants and associations in future research. An interview
rather than online-survey would minimize the proxy and missing information. Large
cohort studies on a representative, randomly selected sample should be conducted to avoid

bias, and generalize the results for the university students in the UAE.
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Appendix

Questionnaire

MU aianll agl=lig ahlll auls Ganiall a =l Caljlall G=ala *

College of Medicine and Health Sciences United Arab Emirates University Wi#

1. I agree to participate in this research study and I understand I can withdraw at any
time.

2. I have been explained the purpose and nature of the study and I have the email of the
researcher to ask questions about the study.

3. I understand that no information will be collected about my identity.

4. I understand that disguised extracts from my questionnaire may be quoted in
dissertation, conference presentation, published papers etc.

5. I understand that [ am free to contact any of the people involved in the research to seek
further clarification and information.

6. I understand that all information about me will be treated in strict confidence and that I
will not be named in any written work arising from this study.

By answering this survey, | am giving consent to participate in this research study.
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Part 1: Socioeconomic Status (SES) 4ubaiy! s Lelaial¥) Laibadll :J Y audll
1.1. Sex (waall)
[ ] 1. Female [] (&) 2. Male (USY)
1.2. Nationality (dxiall)
[ ] 1. Emirati (b se/ckls<) [ ] 2. Non-Emirati (&l se e /bl s 1)

1.3. Date of Birth: DD MM YY
L] L

1.4. Height in cm (o) @ [ ] g
1.5. Weight in kg (&) < ¢ ]
1.6. College of study (3:ll) [

Choose the appropriate option:
semlial] JLAS) LR)

1. College of Business and Economics. 2. College of Humanities and Social Sciences. 3.
College of Information Technology. 4. College of Engineering. 5. College of Education.
6. College of Law. 7. College of Agriculture and Veterinary Medicine. 8. College of
Science. 9. College of Graduate Studies.

1.7. In a scale from 0 to 5 [(0) means not at all, (5) very mgch], do you consider yourself
having any financial difficulties? (e <bal Ja "8 a5 5 Il Jiay 0" dsed ) s (i)

0 1 2 3 4 5

O Ooob b

Part 2: Lifestyle sbaf/ bai ; AU audll
2.1.1 Do you exercise or play a sport for at least thirty minutes three or more times a week?
96 saad) 3 ST ol il e B Y e A5 (0 el dualy ) Canls 5l et Ja

[[] 1. Yes(e=) [ ] 2. No(Y)

2.1.2 Are you aware of the importance of physical activity?

¢ 2l Lalill dpeaf &l yx Ja

[] L. Yes(a) [] 2. No(¥)

2.2.1 Are you a smoker?
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TR il Ja

[ ] 1.Yes(a) [] 2. No(¥)

2.2.2 If you answer yes, for how long have you been smoking (in years)? |:|
8 yiaadly) QAN il 5 e i aa b sall SIS 13)

2.3.1 Do you currently use any type of medication? If yes, you please mention the

name/s: |

das) S el 1) cam gl K1) 83 501 (e g 53 (g i Ja
2.3.2 Do you use probiotics daily?
$oesr IS0 4 al) il ) mall o) el il gl aadiuss
[ ] 1. Yes. Prescribed by a doctor (casb U8 (e 48 sa sa axi) [ 1 2. Yes. Over the
counter (s e sepaxi) [ 3.No (Y)

2.3.3 Do you take vitamins/supplements on a daily basis?
€ e sn S 2303 OS]l ) ilinaliadl) J5li55 Ja
[ ] 1. Yes. Prescribed by a doctor (< Ji (e 48 s 5a axl)
2. Yes. Over the counter (s 32 (masd) [ | 3.No(¥) [ ]

2.3.4 If you responded “Yes”, to the above Q, which kinds of vitamins/supplements do
you take?

Pl st Ll 4l CleSall/clinalidll ) il o L

[ ] 1. Multivitamin (s223e Slisid) [ ] 2. Vitamin D (2 oxtié) [ ] 3. Vitamin B
(@ Omlind)

[ 1 4. Folic Acid (s jaes) [ ] 5. Calcium (pselS)

[ 6. Fish oil, omega 3 (3 Laesl cdlasdl cy3) [] 7. Iron (32)

2.4.1 Are you diagnosed with a chronic disease? For example, diabetes, heart disease,
high blood pressure? If the answer is yes, please | |
specify.

Gl 13 Sl pall Jaraa 8 g i) el Gial el (s Sl (i 5e e €0 30 (e a5 Ja
JanY) 43l ela ) and ol 5ol

2.4.2. Do you have a family history of Irritable Bowel Syndrome (IBS)
smandl () 51 g8l A HBliay 4adld Jlile & )l el Ja
[ ] 1. Yes (=) [ ] 2.No(¥)
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Part 3: Dietary habits (Your diet last year) ) o iliel) clalli SSY) lole (il avdl]
A A
L“;‘A

3.1 Over the last year, how often did you eat fast-food?
(Al Sl sl aclaa & il 1) STy oS ¢ aalall alall (313)
[ ] 1.Daily (kes) [ ] 2.1-3 times a week (1-3 g sm¥! & &l )
[ ] 3. Less than once a week (g s2¥) & s2al 55 30 (e Jif)
[ ] 4. Never (1)
3.2 Over the last year, how often did you eat fried foods (Inside or outside the home)?
Sl ks sl call 8) A3 daadal) ST 5 ya oS ¢ pualall ladl DA
[ ] 1. Daily (kes) [ 2.1-3 times a week (1-3 g =¥ 8 <) 10)
[ ] 3. Less than once a week (g s 3 eaal 50 30 (o i)
[ ] 4. Never (i)
3.3 Over the last year, how often did you use spices in your cooking?
felah 8 Ji) il Legd i il il all axe oS aalal) lall JMA
[ 1. Always (L) [ 1 2. Usually (<5l alaxa)
[ ] 3.Sometimes (Ll [ 4 Rarely (1,:U)
[ ] S.Never ()

Part 4: Irritable Bowel Syndrome (IBS).sxanll &5l sl da j3lia andi :uadl Al andl)

4.1 Do you feel abdominal discomfort or pain for at least 3 days a month? These do not
need be consecutive days.

e ALY 5585 Y (e aY € el & JBY) e all 0l saal el 3 A1) Al aaey i Ja
[ 1.Yes () [] 2.No(¥)

4.2 If yes, is this pain or discomfort from 3 months has two or more of the following
three features 1) Relief with defecation. 2) Onset associated with a change in stool
frequency 3) Onset associated with a change in the form (appearance) of the stool

Al Ll (e ST ) ihads e g ging gl LD (e da) ) aamy sxll ) AV IS Ja:

1) Lo gaill amy # L5 )Y ) 9 2) SIoall 55 (A iy Adadi e gl 3)  edae/JSS 3 puaty Adag e dglad)
Al

el andll 1B pilee JEEY) ela 1) Y AlaY) culs 1)

[ 1 1. Yes (=) [ ] 2.No(¥)
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4.3 If you answered yes to Q 4.2, do you experience more than 25% of loose
stool/watery stool and less than 25% of hard stool.

DA e %25 (e S5 Sl 3100 (4 %25 (e ST () ga e asile Jed 4,2 J)sad pai Gl sal) IS 1Y)
flall

[ 1. Yes (=) [ ] 2.No()

4.4 If you answered yes to Q 4.2, do you experience more than 25% of hard stool and
less than 25% of loose stool/watery stool?

DA e %25 (e JBls leall 31 e %25 (e SST s (e cuile Jgd 04,2 I gl ani il sall S 1)
oLl

[ 1. Yes (=) [ ] 2.No ()

4.4.1 If you answered yes to Q 4.2, do these symptoms happen after eating any specific
food?

alakall (o (e g 5 gl am (yal je W) eda < jeda b 4.2 Jlsad pad el g (IS 1Y)
[ ] 1. Yes(e) [ ] 2.No(¥)

4.4.2 If yes, Describe/name the food. sl S3l/caa sl cani &l sa IS 13) | |
(PO
e

4.4.3 If you experience these symptoms, do you get relief by using any specific food
item?

A12ad) 3 sall (e 22 g 53 aladinl ey Caaddl) Ja ol e V) el Ay ey Cadd 13)
[ ] 1.Yes(=) [] 2.No(¥)

4.4.4 If yes, describe/name the food ) JS3l/cia gl cani Sl g2 IS 1) |
LLal)
e

Part 5: Eating Disorders (ED) .alakall bl ) (andids ; udadl anall
5.1 Do you make yourself Sick because you feel uncomfortably full?
il e Aal )l asay e Y I 5 e cludi s da

(] 1. Yes () [] 2.No(Y)

5.2 Do you worry that you have lost Control over how much food you eat?
Led bty caad Al aladal) dpaS e ol Jlags i clily 388 <) Ja
[ ] 1. Yes (=) [ ] 2.No (V)

5.3 Have you recently lost more than 6 kg in a 3-month period?
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¢ el A5 8 3 anS 6 (e iSTT A 5 it Ja
[ 1 1. Yes (=) [_] 2.No (¥)

5.4 Do you believe yourself to be Fat when others say you are too thin?
Al Cams @l gAY iy Ladie (pans lil et Ja
[ 1 1. Yes () [] 2.No(¥)

5.5 Would you say that Food dominates your life?

il e by alabll (b 58 Ja

[ ] 1.Yes (m) [ ] 2.No(Y)

Part 6: Mental Stress
Llin)) Al oL

6.1.1 In the last 2 months, how often have you been upset because of something that
happened unexpectedly?

sie e IS0 aa o b G el it 50 oS ol el &[]

0 = never (1), 1 = almost never (¥ <Yl o), 2 = sometimes (Lkal), 3 = fairly often ( 3
Sl (e, 4= very often (W)

6.1.2 In the last 2 months, how often have you felt that you were unable to control the
important things in your life?

il 8 dage sal o b planll o ol a8 adey & i bge oS bl ool DA [

0 = never (1), 1 = almost never (¥ ¥l o), 2 = sometimes (Lkal), 3 = fairly often ( 3
Sl ey, 4= very often (W)

6.1.3 In the last 2 months, how often have you felt nervous and stressed?
Taaall 5 55l L & a3 ya oS bl el DA [ ]

0 = never (1), 1 = almost never (¥ ¥l o), 2 = sometimes (L), 3 = fairly often (
Sl e, 4= very often (W)

6.1.4 In the last 2 months, how often have you felt confident about your ability to handle
your personal problems?

At ) lISUie o Jaball e 508 iy L o jnd 50 oS (pppnlell el i L]

0 = never (1), 1 = almost never (¥ &Yl o), 2 = sometimes (Lkal), 3 = fairly often ( 3
Sl e »ES), 4= very often (W)

6.1.5 In the last 2 months, how often have you felt that things were going your way?
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iy sl oyt ged) b ndib e S cCpualall cppedll DA []

0 = never (\v/), 1 = almost never (¥ @& o), 2 = sometimes (La), 3 = fairly often ( 3
Sl e »S), 4= very often (W)

6.1.6 In the last 2 months, how often have you found that you could not cope with all the
things that you had to do?

alall elle IS Al L) S pe Jalail) gl ¥ Sl cham 93 30 oS cpuaalall (el &[]
&

0 = never (1), 1 = almost never (¥ @& o), 2 = sometimes (La), 3 = fairly often ( 3
Sl e »ES), 4= very often (W)

6.1.7 In the last 2 months, how often have you been able to control irritations in your life.
il 3 zle 3V (e aSall (e ChiSAT B pe oS ¢ Ganialall o el DA []

0 = never (1), 1 = almost never (¥ <& o), 2 = sometimes (Lla), 3 = fairly often ( 3
Sl e »ES), 4= very often (W)

6.1.8 In the last 2 months, how often have you felt that you were on top of things?
&)Lyum)y‘j\uiﬂﬁoff&cu{émw\uﬁ)@ﬂ\dh I:I

0 = never (\v/), 1 = almost never (¥ <& o), 2 = sometimes (Lla), 3 = fairly often ( 3
Sl e »ES), 4= very often (W)

6.1.9 In the last 2 months, how often have you been angered because of things that
happened that were outside of your control?

sl ) e Al clian eludl Cua Caarlly L a5 e oS (Cpnalall (el DA []

0 = never (1), 1 = almost never (¥ <& o), 2 = sometimes (La), 3 = fairly often ( 3
Sl e HES), 4= very often (W)

6.2 In the last 2 months, how often have you felt difficulties were piling up so high that
you could not overcome them?

Calal) li€ay W Cuny € €8 o8 555 il gmall 0l G jrd 8 e oS cmalall el PPla ]
lele

0 = never (1), 1 = almost never (¥ 22 o), 2 = sometimes (La), 3 = fairly often ( 3
Sl e »ES), 4= very often (W)
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Resources for Assistance with Eating Disorders & Stress/Depression (s 3 buell jalas
LESYY il 5 JSY) il jlans)

1. Beat (UK's Eating Disorder Charity) in ENG: https://www.beateatingdisorders.org.uk/
2. Mental Health (NAMI) in English/Spanish: https://nami.org/Home

3. UAEU Student Counseling Center (<Y dxals & (o3l L )Y S e ae Jaal 5ill)
contacts in

ENG/ARABIC: https://www.uaeu.ac.ae/en/student_services/scss/contact us.shtml

4. Mental Health Support Inside UAE 453 Jala (e Apudill Aasall e Jaléal)

<l Y): https://u.ae/ar-ae/information-and-services/justice-safety-and-the-law/handling-
the-covid-19-outbreak/maintaining-mental-health-in-times-of-covid19
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