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ABSTRACT 

Association between stress, anxiety, depression, and irritable bowel syndrome 

(IBS) among students in a Palestinian university: A cross-sectional study 

By:  Hassan Hikmat Abdalraouf Musleh 

Supervisor: Dr. Dalia Toqan 

Background: Irritable bowel syndrome (IBS) is one of the most common functional 

gastrointestinal disorders (FGIDs) that are reported among university students and is 

linked to several physiological and psychological factors. 

Purpose: The current study aims to investigate the pattern of IBS and depression, 

anxiety, and stress (DAS) and the association between them among Palestinian 

university students. 

Methods: The study utilized a cross-sectional quantitative analytical design, in which a 

convenience sampling of 372 university students from 13 colleges at Arab American 

University of Palestine (AAUP) were recruited and filled a self-administered 

questionnaire containing Rome IV criteria for IBS diagnosis and Depression, Anxiety 

and Stress Scale (DASS-21) instruments, and were analyzed using SPSS version 27.0. 

Results: 51.3% of participants were male, with a mean age of 22.6 ± 4.4 years old. 

Most were from medical and health sciences colleges, predominantly nursing (40.9%). 

A majority had no family history of IBS (73.7%). Using Rome IV criteria, the Mean 

IBS score was 10.96 ± 9.4, with IBS-Undefined being the most common subtype 

(38.7%), followed by IBS-mixed (23.0%) and IBS-constipation (22.3%). 

Approximately one-third showed normal levels of depression (34.7%), anxiety (30.1%), 
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and stress (37.9%). Significant findings included higher IBS scores among females, 

older students, those with a positive family history of IBS, higher caffeine consumption, 

and sleep disturbances (p < 0.05). Anxiety (B = 0.463, p < 0.001) and stress (B = 0.365, 

p<0.001) predicted IBS scores, with significant inter-correlations among stress, anxiety, 

depression, and irritable bowel syndrome scores (p < 0.001). 

Conclusion: The current study has several points that are congruent with other 

international and Arabic studies in relation to most of the factors associated with IBS 

among university students, especially in terms of psychological factors. Further studies 

on a larger sample containing multiple educational institutions in Palestine are 

recommended.  

Keywords: IBS, Irritable bowel syndrome, Stress, Anxiety, Depression, 

University/College students. 
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CHAPTER ONE: 

 INTRODUCTION 

1.1 Background 

Irritable bowel syndrome (IBS) is widely recognized as a most common chronic 

gastrointestinal condition, characterized by recurrent stomach discomfort along with 

alterations in feces appearance or frequency (Alshammari et al., 2018; Priya Oka et al., 

2020). It significantly affects IBS patient’s physiological and psychological dimensions 

(Chen et al., 2021). IBS affects around 10-20% of the adult population worldwide, with 

a greater prevalence observed in females (Alharbi & Jahan, 2022).   

The global prevalence of mental disorders exceeded 970 million people in 2019, 

with depression and anxiety emerging as the current conditions (Lautman & Lev-Ari, 

2022). Individuals diagnosed with IBS commonly experience comorbidities, including 

anxiety, depression, and post-traumatic stress disorder (PTSD) (Ikechi et al., 2017). A 

significant proportion (50%-60%) of IBS patients were observed with psychosocial 

problems such as anxiety and depression (Zamani et al., 2019). 

Classification of IBS 

Traditionally, IBS is categorized into four distinct subtypes primarily determined 

by the dominant stool pattern as reported by the individual. These subtypes include IBS 

with constipation (IBS-C), IBS with diarrhea (IBS-D), IBS with mixed bowel habit 

(IBS-M), and IBS unclassified (IBS-U), which is used when the stool pattern cannot 

accurately classify the individual into any of the other three subtypes (Longstreth et al., 

2006). The diagnosis process of IBS can be challenging as symptoms can demonstrate 

variations over time (Drossman et al., 2005; Palsson et al., 2012). Additionally, these 
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conditions have the potential to mimic various other illnesses, which makes the 

diagnosis process more difficult (Irvine et al., 2017; Kamp et al., 2016).  

Risk Factors of IBS 

The development of IBS is a multifactorial process, primarily influenced by 

psychological factors such as depression, anxiety, and stress (DAS). (A. K. Ibrahim et 

al., 2013) Found that morbid anxiety was a significant predictor of IBS, with a higher 

prevalence of IBS among medical students experiencing emotional stress. IBS results 

from a complex interplay of genetic, physiological, and psychological reactions to 

stress, dietary habits, age, origin, infections, and antibiotic use (Raskov et al., 2016). 

IBS symptoms are attributed to gastrointestinal dysmotility, hypersensitivity, immune 

activation, gut microbiota alterations, and changes in gut mucosal integrity (Collins & 

Bercik, 2009). 

Gender and family history play crucial roles in IBS development, with women 

having a higher likelihood of experiencing IBS symptoms and those with a family 

history of IBS being more prone to the condition (N. K. Ibrahim, J. Bashawri, et al., 

2013; L. Liu et al., 2014). Allergy and food sensitivity is also linked to IBS, as certain 

foods can trigger symptoms, and dietary elements, particularly fatty foods, are 

associated with IBS prevalence (Costanian et al., 2015). Regular exercise is associated 

with a reduced risk of IBS. 

Sleep quality, smoking, and living arrangements are additional factors. High 

Pittsburgh Sleep Quality Index (PSQI) scores are linked to IBS (L. Liu et al., 2014), as 

is smoking (Basandra & Bajaj, 2014). Medical students living in private homes or 
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dorms are more likely to develop IBS (Costanian et al., 2015; N. K. Ibrahim, J. 

Bashawri, et al., 2013). 

Definition of Depression, Anxiety, and Stress (DAS)  

The World Health Organization (WHO) defines stress as a condition characterized 

by worry or mental tension brought on by a challenging event. Stress is a normal human 

reaction that motivates us to deal with problems and dangers in our lives. Everyone goes 

through periods of stress. However, how we handle stress significantly impacts how we 

feel overall (World Health Organziation, 2022).  

Additionally, anxiety is defined as a sensation of tension, worried thoughts, and 

physical alterations like elevated blood pressure, which are all characteristics of anxiety 

(Corsini & Ozaki, 1994; VandenBos, 2007). Typically, intrusive thoughts or worries 

repeat throughout the lives of those with anxiety disorders. Fear is an appropriate, in-

the-moment reaction to a recognized and precise threat, but anxiety is a long-lasting, 

broadly focused, future-oriented response to a diffuse threat (Newman et al., 2022). 

Everyone sometimes feels sadness. However, depression is more than that. 

Depression is prolonged, intense sadness or sorrow, it interrupts everyday routines and 

may result in physical symptoms, including discomfort, weight loss or gain, irregular 

sleeping patterns, or a lack of energy. Additionally, those who suffer from depression 

may struggle to focus, feel excessively guilty or unworthy, or have frequent thoughts of 

death or suicide (Smirnova et al., 2018). The most prevalent mental condition is 

depression. Fortunately, depression is curable. Recovery may be ensured with the aid of 

therapy and antidepressants (Parmentier et al., 2019). Overall, DAS has distinct 

characteristics and can significantly impact an individual's well-being.   
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DAS among university students were assessed by the DASS-21 self-administered 

questionnaire, which encompasses a range of emotional and mental questions. The 

DASS-21 assesses stress by measuring the severity and frequency of stress-related 

symptoms. It also quantifies the degree and frequency of anxious feelings and 

behaviors, as well as the severity and frequency of depressive feelings and behaviors, 

offering insights into the presence and intensity of these emotional states in participants. 

Depression, Anxiety, and Stress among University Students 

The epidemiology of DAS among university students reveals a prevalent and 

concerning issue (Deng et al., 2022). Malaysian students, for example, displayed high 

percentages of these conditions, with 65.5% experiencing stress, 85.1% dealing with 

anxiety, and 51.4% facing depression (Fauzi et al., 2021). During the COVID-19 

pandemic, research involving 44,531 individuals found high prevalence rates for stress 

(29.6%), anxiety (31.9%), and depression (33.7) (Salari et al., 2020).  

An Egyptian study among medical students showed similar trends, with 

significant correlations between these mental health conditions and factors like age, 

gender, socioeconomic status, and region of origin. The untreated presence of these 

disorders can negatively impact academic performance and quality of life and even lead 

to suicidal thoughts (Wahed & Hassan, 2017). 

Anxiety is known to be associated with functional bowel disorders like IBS. A 

significant link between anxiety and IBS has been observed in multiple studies 

(Brenneisen Mayer et al., 2016; A. K. Ibrahim et al., 2013; Mkize et al., 1998). The 

prevalence of IBS among university students, particularly in the context of Palestine, 
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remains an area of research with untapped potential. IBS is a complex condition 

influenced by various factors, including stress, and its impact extends to both the 

gastrointestinal and neurological systems, affecting affected student’s overall quality of 

life and academic performance (Mofatteh, 2021). Understanding this association is 

crucial for developing effective prevention and management strategies. 

1.2 Problem Statement 

Various stressors, including academic pressures, social adjustments, and financial 

burdens, often accompany university life. In Palestine, where higher education plays a 

crucial role in shaping the future, a local study found that a significant and positive 

correlation was observed between the challenges encountered by Palestinian university 

students in their first year and the intensity of psychological, academic, and social 

stress. This implies that as the number of problems they face increases, psychological, 

educational, and social stress severity increases, and vice versa (Hreish & Okkeh, 2021). 

The existing landscape is marked by a surge in life stressors, a trend that has 

propelled mental health challenges to the forefront of social concerns. Among these 

challenges, the prevalence of mental health issues has reached alarming proportions, 

notably among the youthful demographic, containing a spectrum of conditions such as 

DAS. 

Compounding this predicament is the established correlation between these 

psychological adversities and IBS, a gastrointestinal disorder substantiating the 

bidirectional interplay of the "gut-brain axis." Although scholarly investigations that are 

found in the scientific literature have researched into various sides of this complex 

association, there remains a noticeable gap in our understanding specifically pertaining 
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to the prevalence and complicated inter-association of IBS and its accompanying 

psychological comorbidities, such as DAS, among the student body of Palestinian 

universities.   

Consequently, an urgent need exists to address this research gap and thereby 

clarify the nuanced connection between psychological well-being and gastrointestinal 

health within this distinct cultural and academic group. 

1.3 Significance of the Study 

The presence of IBS has significant implications, affecting academic performance, 

social functioning, and overall well-being, consequently diminishing quality of life 

(Deng et al., 2022; Hu et al., 2021). Investigating the link between DAS and IBS among 

Palestinian university students addresses a crucial knowledge gap.  

This research will enhance comprehension of the intricate interplay between 

psychological distress and physical health in the context of Palestinian students, 

considering socio-cultural factors. It contributes to the broader field of mental health 

research within university settings. By establishing this association, policymakers can 

develop effective strategies to enhance student’s psychological and physical well-being, 

mitigating the negative impact on academic success, overall welfare, and quality of life. 

Exploring the unique experiences of Palestinian university students with IBS 

offers insights into how cultural and socioeconomic factors influence the interaction 

between psychological and physiological aspects in developing and managing IBS. The 

study outcomes are invaluable for crafting strategies to aid students in managing and 
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preventing IBS and suggesting ways to address IBS in the Palestinian university 

environment. 

1.4 Study Objectives 

The study seeks to determine whether there is an association between IBS and 

DAS and tries to achieve the following objectives: 

1. To estimate the prevalence of DAS among students enrolled at AAUP. 

2. To estimate the prevalence of IBS among students enrolled at AAUP. 

3. To evaluate the association between DAS and IBS among students enrolled at 

AAUP. 

4. To identify potential risk factors associated with developing IBS among students 

enrolled at AAUP. 

5. To analyze the association between demographic data and the occurrence of IBS 

and DAS among students enrolled at AAUP. 

1.5 Study Questions 

The current study tries to answer the following questions: 

1. What is the prevalence of DAS among students enrolled at AAUP? 

2. What is the prevalence of IBS among students enrolled at AAUP? 

3. Is there a significant association between DAS and IBS among students enrolled 

at AAUP? 

4. What potential risk factors are associated with developing IBS among students 

enrolled at AAUP? 
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5. Is there an association between demographic data and the occurrence of IBS and 

DAS among students enrolled at AAUP? 

1.6 Study Hypotheses 

The current study tries to test the following hypotheses: 

H1: There are statistically significant differences at (α ≤ 0.05) in the prevalence of DAS 

among students enrolled at AAUP. 

H1: There are statistically significant differences at (α ≤ 0.05) in the prevalence of IBS 

among students enrolled at AAUP. 

H1: There are statistically significant differences at (α ≤ 0.05) in the association 

between DAS and IBS among students enrolled at AAUP. 

H1: There are statistically significant differences at (α ≤ 0.05) in the potential risk 

factors associated with developing IBS among students enrolled at AAUP. 

H1: There are statistically significant differences at (α ≤ 0.05) in the association 

between demographic data and the occurrence of IBS and DAS among students enrolled 

at AAUP. 

1.7 Theoretical and Conceptual Framework 

The following theoretical framework provides a foundation for understanding the 

association between various research study variables. Several theoretical 

perspectives may be taken into consideration for this thesis. In this case, the 

biopsychosocial model and stress-coping theory served as the study's foundation. 
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1.8 Operational Definition 

The following operational definitions provide clear guidelines on how each study 

variable is measured. 

The socio-demographic section included twelve questions developed by the 

researcher. Participants were asked to indicate their gender, age, university facility, 

study year, years of experience, living area, smoking, IBS family history, fast food 

consumption, caffeine consumption, and chronic conditions. 

The assessment of stress, anxiety, and depression was performed using the Arabic 

version of the Depression, Anxiety, and Stress Scale (DASS-21). Participants responded 

to 7 items for each subscale, the responses ranged from 0 (does not apply) to 3 (applies 

most of the time). while irritable bowel syndrome was determined based on the ROME 

IV criteria. consisted of 6 items, where the majority of responses ranged from 0 = never 

to 10 = always. 

1.9 Biopsychosocial Model 

It is a comprehensive approach that considers how biological, psychological, and 

social elements interact to affect a person's health and well-being (Engel, 1977). This 

paradigm is essential for understanding how DAS and IBS are related among college 

students. The biological factors include factors that may lead to IBS in students and how 

it is related to DAS, such as gender, age, and family history of IBS. In contrast, 

psychological factors investigate the psychological processes that affect DAS and the 

onset or exacerbation of IBS in students interact. Psychological aspects include 

consuming caffeinated beverages, physical activity, and sleep quality. Lastly, social 

factors investigate the impact of social factors on how students feel about DAS and IBS, 
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including the faculty the student enrolled in, academic year, living conditions, smoking 

status, and consuming junk food. 

1.10 Stress-Coping Theory 

Understanding student’s coping mechanisms for DAS could help better 

understand their susceptibility to IBS. This includes Lazarus and Folkman's 

Transactional Model, which investigates how students evaluate and manage 

stressors linked to their personal, social, and academic lives. It also investigates whether 

specific coping strategies (e.g., problem-focused coping, emotion-focused coping) are 

associated with a higher risk of developing IBS (Lazarus & Folkman, 1984). It also 

includes the Integration of Theoretical Perspectives, which involves understanding the 

intricate association between DAS and IBS among Palestinian university students. It 

could benefit from combining the biopsychosocial model with stress-coping theories. It 

is possible to explore associations and potential predictors of IBS among the student 

population using a cross-sectional study design to gather data on these factors at a 

particular period. 

The results of this study may be utilized in the development of specific 

management to promote student’s mental and physical health, which decreases the 

incidence of IBS and its impact on academic performance and general quality of life. 
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Figure 1.1: Conceptual framework of the current study. Sociodemographic and 

lifestyle factors were considered independent variables, while depression, anxiety, stress 

(DAS), and irritable bowel syndrome (IBS) were considered dependent variables. 
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CHAPTER TWO: 

LITERATURE REVIEW 

2.1 Introduction  

The following literature review was conducted to grasp an overall view of the 

latest and most related scientific work regarding the association between IBS and DAS 

among university students and the most common related factors. The search of articles 

was done in three scientific databases: EBSCO (Web of Science), Scopus (Elsevier) and 

PubMed (National Library of Medicine), using the following keywords with the 

Boolean operators: (irritable bowel syndrome OR IBS OR functional gastrointestinal 

disorder OR FGID), (depression OR anxiety OR stress OR psychological OR 

psychiatric), (university OR college OR undergraduate students), and the full, peer-

reviewed English articles that were published in the last ten years were selected to be 

reviewed in this section. 

Systematic reviews have been conducted to investigate what rigorous studies have 

added to the literature related to the association between the most common 

psychological disorders (DAS) and having IBS. IBS is a prevalent functional 

gastrointestinal illness, with a prevalence rate ranging from 5% to 10% among the 

general population (Ford et al., 2020; Priya Oka et al., 2020; Sperber et al., 2021). The 

diagnosis of this condition is established by using symptom-based criteria, which were 

first proposed by the Rome Foundation in 1990 (Drossman et al., 1990). Characterized 

by discomfort in the abdominal region, the condition manifests as pain and is often 

accompanied by alterations in the consistency or frequency of bowel movements.  
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The etiology of this condition is not yet fully understood. Still, numerous factors 

have been suggested, such as motility disruptions, heightened sensitivity of the internal 

organs, changes in the mucosal barrier and immunological function, alterations in gut 

microbiota, and processing throughout the central nervous system (Holtmann et al., 

2016). However, it is well acknowledged that the influence of emotions and 

psychological well-being is significant in the development and duration of symptoms 

associated with IBS (Jones et al., 2017; Koloski et al., 2016; Koloski et al., 2006; 

Koloski et al., 2012). The Rome Foundation has redefined IBS as a condition 

characterized by the intricate and multifaceted interplay between the stomach and the 

brain (Christopher J Black et al., 2020; Olafur S Palsson et al., 2016). 

2.2 Epidemiology of IBS 

The prevalence of IBS varies in different countries. According to a pooled 

analysis, the worldwide prevalence of the disease is 11.2% (Ford et al., 2017). On the 

other hand, the mentioned systematic review and meta-analysis of the worldwide 

prevalence of IBS is based on data obtained from 57 studies, including 92 study 

populations from 42 distinct countries, involving more than 400,000 participants, 

determined that the occurrence of IBS was 9.2%, ranging from 7.6% to 10.8% when 

classified based on the Rome III criteria and 3.8%, ranging from 3.1% to 4.5% when 

classified based on the Rome IV criteria. The prevalence of the condition exhibited 

significant variation across different countries.  

India reported the lowest prevalence at 0.2%, while Croatia reported the highest 

prevalence at 29.2%. Substantial variations in the occurrence rates were also observed 

based on the type of survey instrument employed and the method of survey 



14 
 

 
 

administration. The findings highlight the necessity of uniform diagnostic criteria and 

a consistent administration of questionnaires to enhance comparability across research 

studies (Black & Ford, 2020). 

 

 

 

 

 

Figure 2.1: The global prevalence of irritable bowel syndrome according to the 

Rome IV criteria (Black & Ford, 2020). 

More data on the prevalence of IBS in the Middle Eastern region needs to be 

collected. A study conducted in Palestine that especially focused on the West Bank 

region reported an IBS prevalence of 30%, taking into consideration that the study 

is population-based and includes cities, rural areas, and refugee camps. The finding is 

somewhat higher than worldwide and Western populations and increased in individuals 

residing in non-urban areas (villages or refugee camps) compared with urban areas 

(Qumseya et al., 2013). According to research conducted on the Saudi population, the 

percentage of individuals who reported experiencing IBS symptoms was 26%. Only 

7.9% of the 26% who reported being diagnosed with IBS fulfilled the Rome IV criteria 

(Amin et al., 2021). 
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The prevalence of IBS among Egyptian university students was 31.7%, with a 

greater incidence among females and those with a positive family history of IBS 

(Elhosseiny et al., 2019b). Similarly, the first research on the prevalence and related 

factors of IBS in a group of Jordanian medical students included over 1,000 Jordanian 

university students aged 18 to 24 years. The total prevalence of IBS in the research 

group was 30.9%, significantly higher than in Western populations (Jadallah et al., 

2022). 

2.2.1 Diagnosis and Treatment of IBS 

The diagnosis of IBS is usually based on the positive detection of symptoms that 

relate to several different syndromes linked to diseases, such as IBS diarrhea, IBS 

constipation, functional bloating, prolonged functional stomach pain, functional 

constipation, or functional diarrhea (Camilleri, 2021). The lack of a definitive diagnostic 

test or biomarker for IBS has led to the development of symptom-based diagnostic 

criteria, such as the Rome criteria. These criteria were established through consensus 

among experts to promote a standardized diagnosis and reduce the need for excessive 

investigations (Ford et al., 2008). The criteria have evolved, with the Rome III criteria 

implemented in 2006 (Longstreth et al., 2006). In 2016, the Rome criteria were updated 

with the IV criteria (Mearin et al., 2016).  

The Rome Committee has recently modified the criteria for diagnosing IBS; 

changes are worth noting. Mainly, the committee has eliminated abdominal discomfort 

from the definition and increased the frequency of abdominal pain required to meet the 

criteria for IBS from a minimum of three days per month to at least one day per week. 

Therefore, the Rome IV criteria are stricter than their previous tool, resulting in 
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fewer patients who self-diagnose with IBS meeting the diagnostic criteria for the 

condition. However, those who still meet the criteria exhibit more severe symptoms and 

greater levels of psychological co-morbidity (C. J. Black et al., 2020).  

 

 

 

 

 

Figure 2.2: IBS Diagnostics Algorithm. FGID = Functional Gastrointestinal 

Disorder, IBS = Irritable Bowel Disorder. Check the diamond for yes or no. Bloody 

stool, weight loss above 3 kg in 6 months, fever, and arthralgia are warning signs. Alarm 

signs include digestive fluctuation, palpable lump, or blood on the examining gloved 

finger on a digital rectal examination. Risk factors include age over 50, prior or family 

history of organic colorectal illnesses, and the necessity of colonic studies (Fukudo et 

al., 2021). 

For an accurate diagnosis, the rules cannot eliminate unanticipated organic 

disorders. Clinical circumstances include gastrointestinal mucosal biopsy, upper 

gastrointestinal endoscopy, barium enema, upper gastrointestinal series, abdominal 

ultrasonography, fecal ova test, stool bacterial culture, abdominal computed tomography 

(CT), computed tomographic colonography, abdominal magnetic resonance imaging 

(MRI), small intestinal endoscopy, small intestinal fluoroscopy, lactose tolerance test, 
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and hydrogen breath test. IBS is diagnosed if clinical exams are negative and Rome IV 

criteria are positive. Other FGIDs may be diagnosed if Rome IV criteria for IBS are 

negative (Fukudo et al., 2021). 

The management of IBS is an integrative strategy that involves adjustments to 

one's lifestyle, administration of pharmaceutical interventions, and utilization of 

alternative medicine treatments (Camilleri, 2021). The initial pharmacological 

interventions include spasmolytic or antispasmodic medications, fiber from diet 

supplementation, and the administration of laxatives using alternative medicine, 

including the combination of acupuncture and Chinese herbal therapy, which 

may have therapeutic benefits in treating IBS. Moreover, cognitive-behavioral therapy 

(CBT) and patient-centered short-term CBT using web-based or telephone-based 

modalities have demonstrated potential efficacy in treating patients with psychological 

comorbidity (Camilleri, 2021). However, the effectiveness of interventions targeting 

these illnesses upon identification must be more adequately supported by significant 

evidence from extensive trials. 

2.2.2 Epidemiology of Depression, Anxiety, and Stress 

University students learning and academic performance are negatively impacted 

by DAS  (Deng et al., 2022). A study of 449 Malaysian students found that 

65.5% experienced stress, 85.1% anxiety, and 51.4% depression. The majority of cases 

are stress (74.6%), depression (66.2%), and anxiety (74.6%) were of a normal-to-mild 

intensity, whereas anxiety (74.6%) was of a moderate-to-severe intensity. The year of 

study and the stress score were statistically significantly associated. Poor sleep and 

fatigue were risk factors for anxiety and depression in the regression analysis (Fauzi et 
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al., 2021). A systematic review and meta-analysis done during the COVID-19 pandemic 

on 14 research with a sample size of 44,531 people found that the prevalence of stress 

was 29.6%. In contrast, the prevalence of anxiety was found to be 31.9%, and the 

prevalence of depression was found to be 33.7% (Salari et al., 2020).  

Locally, according to a survey done on 442 medical students, there were 62.4%, 

64.3%, and 60.8% of those who reported having stress, anxiety, or depression, 

respectively, with varying degrees. Significant correlations were found between higher 

stress and anxiety scores and females and older age, while increased age, poor 

socioeconomic standards, and among students from different governorates were all 

related to higher depression scores (Wahed & Hassan, 2017). 

2.2.3 Depression, Anxiety, and Stress among University Students 

Students represent society's future investment. Their mental health and wellness 

are significant not just in and of themselves but also as an indicator of the community's 

general well-being (Kumaraswamy, 2013). It is widely acknowledged that university 

undergraduate students in developed and developing nations frequently experience DAS 

due to Student's diverse socioeconomic backgrounds; joining universities might create a 

range of risk factors for their mental health (Mofatteh, 2021). 

 Several psychological and psychiatric studies carried out in both developed and 

developing nations over the last several decades have shown that university students are 

more likely than the general population to experience DAS (Brenneisen Mayer et al., 

2016; A. K. Ibrahim et al., 2013; Mkize et al., 1998).  It is well known that DAS is a 

multidimensional issue with personal, health, social, and professional problems that 

may, directly and indirectly, affect one's quality of life (Ivandic et al., 2017). 
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Untreated mental disorders can make students anxious and, as a result, have a 

negative impact on their quality of life and academic performance. Examples include 

lower academic performance, less empathetic behavior, unstable associations, low self-

confidence, and suicidal thoughts (Ip et al., 2016; January et al., 2018; Whitton & 

Whisman, 2010). 

The obvious symptoms of DAS may take various forms. Still, more common ones 

include poor hygiene, apathy (lack of interest and enthusiasm), difficulties with 

concentration, and appetite loss (Mofatteh, 2021). Better awareness of DAS among 

students in developed and developing nations not only helps governments, educational 

institutions, families, and healthcare organizations in identifying risk factors linked to 

mental health issues to reduce such risk factors but also gives them a chance to examine 

how these factors have changed in the academic setting (Mofatteh, 2021). 

Anxiety is one of several psychiatric diseases known to be associated with 

functional bowel disorders (Folks, 2004; Hausteiner-Wiehle & Henningsen, 2014). The 

findings of this research also show a significant link between anxiety and 

IBS. Numerous studies carried out worldwide have also shown that people with IBS and 

high anxiety levels have a higher incidence of IBS symptoms than their peers (N. K. 

Ibrahim, W. F. Battarjee, et al., 2013; Naeem et al., 2012; Shen et al., 2009; Thompson, 

2006). 

A current lack of knowledge regarding the prevalence of IBS among university 

students is a critical gap in the existing academic literature, including Palestine. 

However, a systematic review and meta-analysis revealed that the combined prevalence 

of IBS in 53 studies using the Rome III criteria, conducted across 38 countries and 
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involving a total of over 395,000 participants, was estimated to be 9.2% (P. Oka et al., 

2020). Furthermore, according to the latest study published in Jordan in 2022, 

the overall prevalence of IBS was 30.9%, a significantly more significant percentage 

than the reported rates in Western populations (Jadallah et al., 2022). 

In addition to the physical manifestations, increasing evidence indicates that 

psychological variables are associated with IBS. Research has shown that psychological 

factors like DAS are associated with IBS (Farzaneh et al., 2012; Hausteiner-Wiehle & 

Henningsen, 2014; Hu et al., 2021; Zamani et al., 2019). Patients with IBS are more 

likely to experience symptoms of anxiety and depression compared to their healthy 

counterparts (Hu et al., 2021; Zamani et al., 2019). A recent study by Alaa Adel et al. 

(2021) found that patients with IBS reported experiencing varying degrees of anxiety 

and depression. In contrast, most non-IBS participants reported only mild anxiety and 

depression. 

A growing body of clinical and experimental evidence has demonstrated that IBS 

is a complex condition characterized by an interaction between irritable bowel and an 

irritable brain (Qin et al., 2014). IBS pathology increasingly involves unusual functions 

of the enteric, autonomic, and/or central neurological systems due to disruption of the 

bidirectional brain-gut axis (Karantanos et al., 2010). Stress can interfere with brain-gut 

connections and gastrointestinal tract physiological functioning by overactivation of the 

hypothalamic-pituitary-adrenal (HPA) axis, autonomic nervous (ANS), metabolic, and 

immunological systems (Jelsness-Jørgensen et al., 2012; Konturek et al., 2011; 

Larauche et al., 2012). 
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IBS can significantly impact academic performance, social functioning, and 

overall well-being, reducing the quality of life (Deng et al., 2022; Hu et al., 2021). 

Understanding this association can aid in developing effective prevention and 

management measures. 

2.2.4 Association between IBS and Stress, anxiety, depression 

A systematic review and meta-analysis were conducted on a total of 11 

prospective cohort, and case-control studies were conducted on population-based or 

gastroenteritis cohorts to investigate whether depression and anxiety can predict the 

development of IBS and the relative risk (RR) of such an association. In conclusion, the 

studies were pooled to a result of 2 folds of developing IBS among participants who 

have anxiety (RR = 2.38, 95% confidence interval (CI) = 1.58 – 3.60) or depression (RR 

= 2.06, 95% CI = 1.44 – 2.96). Moreover, stronger associations were found among 

participants with a history or current gastrointestinal infection. At the same time, the 

researchers reported that such results may be limited by the differences in 

methodological approaches of each reviewed and analyzed study (Sibelli et al., 2016).  

Another systematic review found similar results, which was conducted by (Nahla 

Khamis Ibrahim, 2016) on a total of 16 articles but focused more on the proportion of 

medical university students and found that the prevalence of IBS ranged from 9.3% to 

35.5%, with significantly higher IBS prevalence among female students, as well as 

students with positive family history of IBS, who were found to have depressive, stress 

and/or anxiety scores, current infections, and sleep disturbances. This review is less 

rigorous than the previous one because no meta-analysis was done. 
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Another systematic review and meta-analysis was conducted in China by (Yang et 

al., 2022a) to investigate the prevalence and associated factors of IBS among university 

students and was selected to be reviewed in the current chapter because it contained a 

larger number of databases, including CNKI (the China National Knowledge 

Infrastructure), with 22 cross-sectional studies in their review, 14 of which are in 

Chinese language containing more than 33,000 students, giving a broader overview of 

the topic among students of other nationalities. Regarding the prevalence, The review 

compared the prevalence of IBS across different Rome criteria versions, resulting in 

rates of 10.50%, 12.00%, and 3.66% for the second, third, and fourth versions, 

respectively, with an overall pooled prevalence of 11.89%. Notably, higher pooled 

prevalence rates were observed among postgraduate students (12.74%) compared to 

undergraduates (12.14%) and juniors (8.18%), as well as among females (13.14%) 

compared to males (10.17%). Earlier survey years (2005-2010) showed higher rates 

(14.42%) compared to more recent years (2010-2021) at 10.60%. IBS prevalence was 

also elevated in students with anxiety, depression, drinking habits, and smoking. 

However, none of these factors significantly predicted IBS in regression analysis. 

It was found that noticeable percentage of studies that were conducted in relation 

to the current study’s topic were conducted among students of the medical field 

(medicine and health sciences), which is thought to be related to two main reasons: first 

is associated with the notion that medical and health sciences students face unique 

challenges related to their curriculum, and second, is the higher cooperation and 

comprehension of the scientific research of topics related to physiological disorders, and 

their connection with psychological disorders (Mass-Hernández et al., 2022).  
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A good example of studies related to what was previously mentioned is the cross-

sectional study of (Elhosseiny et al., 2019a) on a sample of 382 medical students in a 

university in Egypt who completed a Rome III criteria of IBS diagnosis questionnaires, 

as well as the Arabic version of Hospital Anxiety and Depression Scale (HADS). The 

study revealed a 31.7% prevalence of IBS among university students. Notably, male 

students (55.4%) had a significantly higher IBS rate compared to female students 

(33.6%), and senior students (54.5%) had a higher prevalence than juniors (45.5%). 

Students with a positive family history of IBS also showed a greater IBS rate (66.1%). 

Regular exercise was associated with a lower IBS prevalence (28.1%) compared to 

those who did not exercise (71.9%). Other lifestyle-related factors, such as sleep hours, 

smoking, and dietary habits, did not significantly correlate with IBS. Additionally, 

higher IBS rates were observed among students with abnormal anxiety scores (41.3%) 

and those reporting childhood traumatic events (69.4%). Depression scores did not 

significantly impact IBS diagnosis. 

A similar methodological approach was used in the Saudi study of (Meshal 

Khaled Alaqeel et al., 2017) among a convenient sample of 270 medical students, who 

were asked to complete a self-administered questionnaire that contained the Rome III 

IBS diagnostic criteria and DASS-21 tool, focusing on the prevalence of anxiety. 

Results found a prevalence of IBS equal to 21%, with 39.2% and 26.1% of them having 

normal and moderate anxiety classifications, respectively. Significantly higher 

percentages of IBS were found among females (25.9%) than male students (18.6%), as 

well as among students who have anxiety. In contrast, no significant association 

between academic level and IBS was found. The study was limited by the investigation 

of only two demographic characteristics (gender and academic level) and one of the 
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three domains of the DASS-21 instrument (anxiety), but this can be related to the fact 

that this article was extracted from a research course project. 

In comparison, A Saudi study involving 890 university students implemented the 

Rome IV criteria and discovered an 8.8% prevalence of IBS. This aligns with prior 

research indicating lower IBS rates with the fourth Rome version compared to the third. 

IBS was significantly more prevalent among students in scientific colleges (16.5%) than 

in medical (7.9%) and humanities colleges (3.4%). Students living on campus had a 

higher IBS prevalence (26.7%) compared to those in rented apartments (9.4%) or with 

their families (7.6%). Notably, IBS was more common among regular smokers (21.5%), 

those with food intolerance, travel-related diarrhea, a 1st-degree relative diagnosed with 

IBS, and recent emotional stress. Interestingly, there were no significant differences in 

IBS prevalence concerning anxiety and depression scores. The study concluded that the 

absence of a significant link between psychiatric disorders and IBS could guide new 

management approaches. The need for further studies using Rome IV criteria to explore 

this association was emphasized. College type was a substantial predictor, with medical 

and scientific colleges having higher odds compared to humanities colleges, along with 

significant odds for smokers, individuals with food intolerance, and those reporting 

recent emotional stress (Hakami et al., 2019b). 

Similar student’s sociodemographic characteristics were also investigated by a 

Lebanese study of a sample of 813 university students to explore their association with 

IBS. They used Rome III criteria, which resulted in a prevalence of 20%, mainly with 

the subtypes of IBS-M (44.8%) and IBS-C (36.8%). The researchers used a self-

administered questionnaire to investigate the characteristics related to IBS, which found 
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that significantly higher proportions of IBS were found among female students (25.0%) 

than male students (12.6%, OR = 2.23, p < 0.001), older students (p = 0.039), who live 

in dorm or private house (29.7%) than who live with family (14.5%, OR = 2.49, p < 

0.001), and having no regular physical activity habits (23.8% vs 14.7%, OR = 1.81, p = 

0.001), while smoking and faculty were not significantly related to the diagnosis of IBS. 

The study was strengthened by the heterogeneity of students (public and private 

universities), while it was limited by a non-probability sampling method and not 

controlling confounders (Costanian et al., 2015). 

Various tools can be employed to investigate psychological issues among 

university students and their association with the prevalence of IBS, focusing on 

enhancing the accuracy and reliability of results. For instance, a cross-sectional study in 

China with more than 1800 female university students used the Perceived Stress Scale 

(PSS) and the World Health Organization's Quality of Life questionnaire (WHOQOL-

BREF) for stress assessment and physical activity evaluation, respectively.  

The study revealed a 10.1% IBS prevalence among female students, with higher 

rates in the College of Nursing (4.0%) compared to the College of Human Sciences 

(3.4%) and the College of Medical Technology (2.7%). The IBS subtypes included IBS-

M (50%), IBS-C (23.3%), IBS-D (16.1%), and IBS-U (9.8%), with the majority 

experiencing moderate (45.2%) or mild (38.9%) IBS. Significantly higher proportions 

of IBS were found among students reporting dysmenorrhea, food avoidance, regular GI 

medication and traditional Chinese medicine use, and increased class absenteeism. 

Higher stress scores were observed in students with IBS, and lower quality of life 
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scores, particularly in the physical activity domain, were associated with a 13% higher 

likelihood of IBS presence using a regression model. (Chen et al., 2021). 

Rather than the use of HADS and Rome III instruments, another cross-sectional 

study on a sample of 190 Malaysian medical university students utilized the tool of 

Pittsburg Sleep Quality Index (PSQI) to investigate the impact of sleep quality and 

disturbances as one of the factors affecting the prevalence of IBS. The study found that 

the prevalence of IBS among medical students was 14.7%, which was higher among 

male students (16.9%) and students with depression (26.3%), anxiety (19.2%), and poor 

sleep quality (17.2%),  and significantly predicted by depression (p < 0.001), in which 

students who had depression had 4.75 odds of having IBS than non-depressive students, 

while anxiety (p = 0.145), gender (p = 0.466), ethnicity (p = 0.852), sleep quality (p = 

0.295) and academic year (p = 0.558) did not significantly predict IBS. The study also 

cited previous studies to compare the prevalence of IBS and found that it was higher 

than other medical students in Asian countries but lower than in Western countries 

(Seger et al., 2020). 

In a French study focusing on mental health, eating disorders, and IBS among 

university students, a comprehensive approach was employed. This cross-sectional 

study examined 731 university students and utilized specific assessment tools for 

various variables, such as the Duke Score for depression, Cohen Score for stress, Rome 

III for IBS, Maslach Inventory for emotional exhaustion, Insomnia Severity Index, and 

Internet Addiction Test for cyberaddiction. 

The study revealed a higher prevalence of eating disorders (16.7%) compared to 

IBS (7.8%), with 2.7% of students experiencing both conditions. IBS was more 
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common among older students, females, those in advanced academic years, and those 

facing financial difficulties. Students with IBS had significantly higher mean scores for 

depression, anxiety, and stress compared to non-IBS students. Additionally, higher rates 

of emotional exhaustion, clinical insomnia, and cyberaddiction were observed among 

IBS-affected students. DAS, cyberaddiction, and emotional exhaustion were identified 

as significant predictors of IBS. The study emphasized the importance of early 

emotional health interventions, particularly for students with eating disorders and IBS 

(Spillebout et al., 2019). 

 The current review suggests that the prevalence of IBS among university 

students is worth noticing and needs early management. Also, despite the use of 

different instruments to assess for several factors associated with IBS, like DAS as well 

as other sociodemographic and health-related characteristics, there still is a unified 

pattern related to the significantly related and predicting variables of IBS, which is also 

seen even when a newer version of Rome criteria was used, which in general yielded 

lower prevalence rates of IBS In most of the studies that have used them. 
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CHAPTER THREE:  

METHODS 

3.1 Introduction  

The methodology chapter presents an overview of the research design, including 

the study design and setting. It outlines the study population, sample size, sampling 

frame, and method. The chapter also explains the instruments employed for data 

collection and the design of the questionnaire. It also discusses the data collection 

period and defines the variables, distinguishing between independent and dependent 

ones. The pilot study and data collection, management, and analysis procedures are 

described. Ethical considerations are additionally addressed in this chapter. 

3.2 Study Design 

This study employed a cross-sectional descriptive research design to investigate 

the prevalence of DAS and IBS among students and their associations at Arab American 

University of Palestine (AAUP). The design was chosen because it is time- and cost-

effective, where the researcher was able to collect the data at a single time point from 

each student, without the need for further follow-up, as it is suitability for prevalence 

studying, because it allows the researcher to collect data related to multiple variables 

and exposures at a single time point, and allows the investigation for the associations 

between them in a numerical way. It is also a resource-friendly design and suitable for 

limited resources, time, or participant access since data is collected without disturbing 

the study environment; it minimizes disruptions and facilitates smooth data collection 

(Belbasis & Bellou, 2018; Mellis, 2020). 
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3.3 Site and Setting 

The study was conducted at the Arab American University of Palestine (AAUP), 

targeting all students in university faculties at both campuses in Jenin and Ramallah 

Governorate in the State of Palestine. The AAUP is the first private university in 

Palestine, established in 2000. It offers a wide range of academic programs, including 

over 80 bachelor’s (BA) programs and over 110 postgraduate programs, including high 

diploma, Master’s (MA), and Doctor of Philosophy (Ph.D.) degrees, at both campuses 

in Jenin and Ramallah Governorate in the State of Palestine. Making it a prominent and 

diverse educational institution in Palestine. Therefore, this site is suitable for the 

conduction of the current study. 

3.4 Study Population 

This study focused on students currently enrolled at the Arab American University 

of Palestine (AAUP) on both campuses. The representative sample population included 

students from various colleges, comprising 11,051 students divided into 10,099 

undergraduate and 952 postgraduate students, distributed over 13  colleges. The study 

was conducted across both university campuses, including Jenin and Ramallah Campus. 

3.5 Sample Size and Sampling 

The sample size for the study was calculated using (Raosoft Inc.) software, as 

illustrated in Appendix E. The software recommended a sample size of 372 students, 

ensuring a 95% confidence level and a 5% margin of error. Thorough consideration 

went into determining this sample size, ensuring its adequacy to achieve the study's 

objectives with high confidence and accuracy. 
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The study employed a convenient sampling method; the research tried to 

guarantee that the chosen sample accurately reflects the university population. A more 

thorough understanding of the association between DAS and IBS among students at the 

AAUP is made possible by this method. Unfortunately, randomization was very limited 

due to online-based learning during the data collection period because of current 

political situations; the data was collected via an online questionnaire organized by 

student affairs. 

3.6 Inclusion and Exclusion Criteria 

The inclusion criteria for participants were restricted to those currently enrolled at 

AAUP. The exclusion criteria included a previous diagnosis of inflammatory bowel 

disease, renal failure, malabsorption, neuropathy, thyroid disease, parasitic or bacterial 

infection, endometriosis, intestinal tumors, postsurgical syndromes, AIDS, diabetes 

mellitus, chronic pancreatitis, psychiatric disorders, organic and allergic colitis, lactose 

intolerance, pseudo-obstruction, myopathy, symptomatic biliary dysfunction or lithiasis. 

3.7 Data Collection Tools and Procedures 

This research used three tools with different functions: firstly, sociodemographic 

information; secondly, the Rome IV diagnostic questionnaire; and thirdly, the 

Depression, Anxiety, and Stress Scale 21 (DASS-21).  

The first module, designed for adult participants and focused on IBS, was based 

on the well-known Rome IV diagnostic questionnaire, which was selected since it is 

crucial to determining IBS-related symptoms in the target group. Furthermore, the 

Depression, Anxiety, and Stress Scale 21 (DASS-21), a generally well-recognized 

instrument for accurately evaluating DAS levels, served as the study's second module. 



31 
 

 
 

After obtaining the Institutional Review Board (IRB) approval from AAUP, the 

researcher contacted the postgraduate Dean's Secretary and met all the criteria to collect 

data from university students, including postgraduate students, via an online 

questionnaire, The Research facilitation Request listed in Appendix D. The students 

filled out the questionnaire via an online link from their university email; they were 

cooperative, allowing the researcher to collect the data in a shorter timeframe. The study 

questionnaire is included in Appendix A. 

The use of the Google Form online questionnaire was necessitated by the existing 

political circumstances in the whole country, which caused the student unable to 

physically access the institution due to the closure of roads. 

The researcher also explained the study's objectives to the students on the first 

page of the questionnaire to ensure their understanding. Before filling out the 

questionnaire, each participating student was required to sign an informed consent form. 

The study's success can be partly attributed to the researcher's thorough approach to data 

collection. Also, the researcher ensured the study was conducted ethically and with a 

thorough understanding of the importance of scientific research and the significance of 

this research topic. The data collection period started in October 2023 and continued 

until November 2023. 

3.8 Validity and Reliability 

The use of internal consistency for Rome IV is impossible due to the inclusion of 

items not on a Likert scale and the presence of uninformed questions. The DASS-21 

scale had a high level of internal consistency, as shown by an overall Cronbach's alpha 

coefficient of 0.946. Furthermore, each subscale demonstrated high reliability, with the 
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stress subscale scoring 0.922, the anxiety subscale scoring 0.870, and the depression 

subscale scoring 0.919. 

DASS-21 Instrument  

The Depression Anxiety Stress Scale (DASS) is a widely used tool developed by 

(Lovibond, 1995) for measuring DAS. The DASS is a self-report tool designed to assess 

unique and independent aspects of DAS and identify the commonalities between 

anxiety and depression (Norton, 2007). The Depression Anxiety Stress Scales (DASS) 

are divided into three subscales (stress, anxiety, and depression) with seven questions 

for each and available in two versions: the 42-item version and the 21-item version; the 

21-item version was used in the current study for time efficiency and less burden on the 

students. The tool license consent agreement is listed in Appendix C. 

IBS Instrument  

The development of the Rome method and its categorization system provided the 

foundation for a remarkable increase in scientific inquiry and validated the patient's 

experience of these symptoms (Thompson, 2006). 

The Rome IV Diagnostic Surveys were designed to assess the symptoms of IBS 

as a comprehensive instrument that provides inclusion criteria for clinical research, 

serves as a differential diagnosis in epidemiological surveys, and assists in making 

preliminary diagnoses by healthcare professionals. Various surveys were created for 

children, adults, and teenagers, as well as infants and toddlers (O. S. Palsson et al., 

2016). This instrument converts the Rome IV diagnostic criteria into questions easily 

comprehended and answered by patients and research participants. 
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IBS is diagnosed based on specific criteria, including Recurrent abdominal pain, 

occurring at least once a week on average over the last three months, with two or more 

abnormal defecations, Association with a change in stool frequency, Association with a 

change in the appearance of stool. It is essential that these criteria are met consistently 

over the last three months, and the onset of symptoms should have occurred at least six 

months before the diagnosis. 

3.9 Study Variables 

The independent variables of the current study included student's 

sociodemographic (gender, age, faculty, academic year, living conditions) and lifestyle 

(smoking, family history of IBS, junk food and caffeinated beverages consumption, 

sports performing, and sleep disturbances) factors. In contrast, the dependent variables 

included the scores of IBS and DASS-21 instruments, whereas the subscales of the 

DASS-21 instrument served as independent variables for their association with IBS. 

3.10 Pilot Study  

The pilot study involved 50 participants who were given a clear explanation of the 

study's objectives. The purpose was to gather feedback on the questionnaire especially 

the socio-demographic questions, including the participant's opinions, difficulties 

encountered, and the average time it took to complete. Participants found the 

questionnaire to be clear and offered minimal comments, which were taken into 

consideration. On average, they took 10-15 minutes to complete the questionnaire. The 

participants were excluded from the final study. 
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3.11 Data Management and Analysis 

The soft copy data was filled in an Excel document directly since the Google 

Form of the questionnaire was linked to an Excel sheet during the data collection. After 

which, all of these data were entirely deleted from Excel. The variables were coded and 

transferred to analysis software, preceded by data sheets being checked for missing and 

duplicate data. Further descriptive and inferential analyses were carried out to answer 

the specific objectives of this research. 

The Statistical Package for Social Sciences (SPSS) version 27 was used for the 

study's statistical analysis, and descriptive statistics were used to determine the 

parameter’s frequency distributions, means, and standard deviations, including student’s 

demographic and lifestyle variables, as well as their responses to and scores of the IBS 

and DASS-21 instruments. The associations between the variables were also evaluated 

using inferential statistics, using the suitable inferential tests, which included Mann-

Whitney U and Kruskal-Wallis tests to investigate the differences in mean ranks of IBS 

and DASS-21 scores among the different categories of student’s demographic variables, 

as well as Spearman correlation test to find the strength and direction of the correlation 

between student’s age and IBS and DASS-21 scores, as well as between DASS-21 

subscales and IBS score. Lastly, a linear regression model was built to predict IBS 

scores from the scores of DASS-21 subscales, considering that non-parametric tests 

were used as the data distribution was abnormal. 
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3.12 Ethical Considerations 

Before conducting this study, the researcher ensured that ethical considerations 

were met by obtaining approval from the Institutional Review Board (IRB) of AAUP, 

which is listed in Appendix B. Each participant was given a consent form and a clear 

explanation of the study's purpose and methodology. The researcher emphasized that 

participation was voluntary and ensured their anonymity. 

To further protect their privacy, all data was kept confidential and used solely for 

the study's purposes. The researcher clarified to all participants that declining 

participation would have no negative consequences or harm. Additionally, participants 

were allowed to withdraw at any time during the study, emphasizing that students do 

not need to declare any specific reasons for withdrawal. 
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CHAPTER FOUR:  

RESULTS 

Introduction 

This chapter includes the descriptive and analytical results of the current study, 

where descriptive results have the frequencies and percentages of participant’s 

categorical demographic variables, as well as the responses to the IBS and SAD scale’s 

items, in addition to means and standard deviations of their scale demographic variables 

and the overall scale’s scores. In contrast, analytical results show the investigations of 

the association between the study’s independent and dependent variables to answer its 

questions and test its hypotheses. 

Part 1: Demographic Data of the Students 

Table 4.1 outlines student’s demographic information, emphasizing the most 

significant percentages for each variable. The gender distribution showcases 51.3% 

male and 48.7% female students, with a median age of 22, ranging from 18 to 50. 

Among faculties, Nursing is prominent at 40.9%, followed by Dentistry at 12.6%, while 

in terms of academic year, the fourth year constitutes the most significant segment at 

31.5%. Regarding living conditions, the majority (70.2%) live with their families, while 

when asked about health, 72.8% do not smoke, and 55.9% report sleep disturbances. For 

dietary habits, 63.4% consume junk food 1-2 times per week, compared to caffeinated 

beverage consumption, which varies, with 37.4% constantly consuming them. Lastly, 

80.4% of students do not engage in regular sports. 
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Table 4.1: Distribution of student’s demographic data 

Variable Values Frequency Percentage 

Gender 
Male 191 51.3% 

Female 181 48.7% 

Age Median (IQR, min-max) 22.0 (3, 18 – 50) 

Faculty 

Engineering and Information 

Technology 
41 11.0% 

Nursing 152 40.9% 

Medicine 25 6.7% 

Allied Medical Sciences 35 9.4% 

Sciences 6 1.6% 

Modern Sciences 5 1.3% 

Law 10 2.7% 

Dentistry 47 12.6% 

Administrative and Financial 

Sciences 
14 3.8% 

Graduate Studies 11 3.0% 

Sport Sciences 11 3.0% 

Modern Media 10 2.7% 

Arts 5 1.3% 

Academic year 

First-year 53 14.2% 

Second year 60 16.1% 

Third year 93 25.0% 

Fourth-year 117 31.5% 

Fifth year or more 49 13.2% 

Living condition 

Alone 65 17.5% 

With the family 261 70.2% 

Student Housing 46 12.4% 

Smoking status 
Yes 101 27.2% 

No 271 72.8% 

Family history of 

IBS 

Yes 98 26.3% 

No 274 73.7% 

Frequency of weekly 

junk food 

None 40 10.8% 

1 – 2 times per week 236 63.4% 

3 – 4 times per week 81 21.8% 

Five times or more per week 15 4.0% 

Caffeinated 

beverages 

consumption (tea, 

coffee, energy 

drinks, … etc.) 

Never 10 2.7% 

Rarely 56 15.1% 

Sometimes 78 21.0% 

Mostly 89 23.9% 

Always 139 37.4% 

Do you perform 

sports regularly? 

Yes 73 19.6% 

No 299 80.4% 

Do you complain of 

sleep disturbances? 

Yes 208 55.9% 

No 164 44.1% 
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Figure 4.2: Distribution of student's faculties 
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Figure 4.3: Distribution of student's academic year 
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Figure 4.4: Distribution of student's living conditions 
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Figure 4.5: Distribution of student's health conditions 
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Part 2: Diagnostic Questionnaire for Irritable Bowel Syndrome (IBS)  

According to the tool used to assess IBS, the median score was 9 out of 40 (IQR 

= 13.75, ranging from zero to 38). According to the Rome IV tool, 13.2% met all the 

criteria, so the frequency of irritable bowel syndrome (IBS) was detected in 13.2% of 

the individuals. Also, the results showed that the most common subtype of IBS was the 

uncategorized subtype (38.7%), followed by IBS-M (23.0%) and IBS-C (22.3%), while 

36.8% of the students reported that the signs and symptoms that they were asked about 

occurred for six months or more. 
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Figure 4.7: Distribution of student's consumption of 

caffeinated beverages 
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Figure 4.8: Distribution of IBS subtypes 
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Figure 4.9: Distribution of ≥ 6 months of symptoms 
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Part 3: Depression, Anxiety, and Stress Scale (Dass-21) 

The following table demonstrates the distribution of student’s responses to items 

of the DASS-21 tool in frequencies and percentages. In the domain of depression, most 

statements showed that more students were not able to experience positive feelings 

(38.2% vs. 34.4%), had nothing to look forward to (39.8% vs. 33.3%), were not feeling 

worth much as a person (50.3% vs. 22.6%) and feeling their life was meaningless 

(38.2% vs. 25.3%) who do not apply to them than were applying to them to some 

degree, respectively. 

The same applied to the domain of anxiety, where statements that were not used 

to the students more than devoted to some degree included experiencing breathing 

difficulties (41.4% vs. 32.8%), trembling (38.7% vs. 33.1%), worrying about panic-

inducing situations (34.6% vs. 32.8%) or feeling close to panic (50.0% vs 26.9%), as 

well as the awareness of heart action in the absence of physical activity (35.2% vs 

32.0%), and feeling scared without any good reason (42.7% vs 31.5%), respectively. 

On the other hand, the domain of stress showed an opposite trend, where all 

statements showed higher percentages of students applying to them to some degree than 

not applying at all, including feeling hard to wind down (40.3% vs 25.3%), over-

reacting to situations (31.2% vs 26.9%), using a lot of nervous energy (34.9% vs 

19.9%), getting agitated (29.3% vs. 18.3%), the difficulty of relaxation (31.5% vs. 

22.6%), intolerance to things that keeps them from getting on with what they were 

doing (33.1% vs. 24.2%) and feeling rather touchy (32.0% vs. 27.2%). The following 

bar chart represents the explained data. 
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Table 4.2: Distribution of student’s responses to items of the DASS-21 tool 

Statement 
0 1 2 3 

F % F % F % F % 

Depression 

1. I could not seem to experience any 

positive feelings at all 
142 38.2% 128 34.4% 56 15.1% 46 12.4% 

2. I found it challenging to work up the 

initiative to do things 
132 35.5% 136 36.6% 70 18.8% 34 9.1% 

3. I felt that I had nothing to look 

forward to 
148 39.8% 124 33.3% 54 14.5% 46 12.4% 

4. I felt down-hearted and blue 92 24.7% 128 34.4% 82 22.0% 70 18.8% 

5. I was unable to become enthusiastic 

about anything 
97 26.1% 116 32.1% 79 21.2% 80 21.5% 

6. I felt I was not worth much as a person 197 53.0% 84 22.6% 43 11.6% 48 12.9% 

7. I felt that life was meaningless 142 38.2% 94 25.3% 65 17.5% 71 19.1% 

Anxiety 

1. I was aware of dryness in my mouth 122 32.8% 147 39.5% 69 18.5% 34 9.1% 

2. I experienced breathing difficulty (e.g., 

excessively rapid breathing, 

breathlessness in the absence of 

physical exertion) 

154 41.4% 122 32.8% 58 15.6% 38 10.2% 

3. I experienced trembling (e.g., in the 

hands) 
144 38.7% 123 33.1% 69 18.5% 36 9.7% 

4. I was worried about situations in 

which I might panic and make a fool 

of myself 

129 34.6% 122 32.8% 71 19.1% 50 13.4% 

5. I felt I was close to panic 186 50.0% 100 26.9% 54 14.5% 32 8.6% 

6. I was aware of the action of my heart 

in the absence of physical exertion 

(e.g., sense of heart rate increase, heart 

missing a beat) 

131 35.2% 119 32.0% 77 20.7% 45 12.1% 

7. I felt scared without any good reason 159 42.7% 117 31.5% 61 16.4% 35 9.4% 

Stress 

1. I found it hard to wind down 94 25.3% 150 40.3% 77 20.7% 51 13.7% 

2. I tended to over-react to situations 100 26.9% 116 31.2% 94 25.3% 62 16.7% 

3. I felt that I was using much nervous 

energy 
74 19.9% 130 34.9% 84 22.6% 84 22.6% 

4. I found myself getting agitated 68 18.3% 109 29.3% 102 27.4% 93 25.0% 

5. I found it difficult to relax 84 22.6% 117 31.5% 91 24.5% 80 21.5% 

6. I was intolerant of anything that kept 

me from getting on with what I was 

doing 

90 24.2% 123 33.1% 88 23.7% 71 19.1% 

7. I felt that I was rather touchy 101 27.2% 119 32.0% 94 25.3% 58 15.6% 
 

0 = Doesn’t apply to me, 1 = Applied to some degree, 2 = Applied to considerable 

degree, 3 = Applied very much, F = Frequency, % = Percent. 
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The analysis was conducted to determine the prevalence of various factors, which 

provided significant results. Participants indicated a high incidence of stress, with a 

prevalence rate of 62.1%. The study population exhibited a significant prevalence of 

anxiety, with a large incidence of 69.9%. Furthermore, depression played an important 

part, with a prevalence rate of 65.3%.  

The scoring of the DASS-21 tool is based on the summation of the statement’s 

scores of each domain and then classifying them into five categories, as shown in Table 

4.3, which shows that the most significant percentage of students are within the normal 

ranges of risk of depression (34.7%), anxiety (30.1%) and stress (37.9%), while notable 

percentages of students have moderate depression (21.5%), extremely severe anxiety 

(29.6%) and severe stress (20.2%) scores. The following figure illustrates the 

distribution of the DASS-21 classifications among the students. 

Table 4.3: Distribution of depression, anxiety, and stress scores classifications 

 
Subscales 

Depression Anxiety Stress 

Classifications Frequency Percentage Frequency Percentage Frequency Percentage 

Normal 129 34.7% 112 30.1% 141 37.9% 

Mild 48 12.9% 57 15.3% 44 11.8% 

Moderate 80 21.5% 62 16.7% 53 14.2% 

Severe 44 11.8% 31 8.3% 75 20.2% 

Extremely 

severe 
71 19.1% 110 29.6% 59 15.9% 

Median (IQR) 7.00 (9) 6.00 (8) 10.00 (9) 
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Part 4: Analytical Results 

This part investigates the differences in IBS prevalence and DASS-21 scores and 

classifications according to student’s demographic factors and the correlations between 

DASS-21 scores and IBS. Non-parametric tests were used as the distribution of the data 

was not expected. 

Table 4.4 shows the results of the differences in mean ranks of IBS scores (using 

Mann-Whiney U and Kruskal-Wallis tests) according to the student’s demographic 

factors. It shows that female students significantly had a higher mean rank (203.28) than 

male students (170.60), indicating higher scores of IBS among female university 

students (p = 0.003). Also, the IBS score was significantly correlated in a positive way 

(r = 0.150) with the age of the student (p = 0.004), indicating higher IBS scores with 

older age of the students, which is parallel with the finding that significantly higher 

mean ranks were found among students in their advanced academic years compared to 

earlier years (p < 0.001). 

Although no significant association was found among students in IBS scores 

according to their type of faculty (medical vs. non-medical faculties, p = 0.336), living 

conditions (p = 0.404), or smoking status (p = 0.653)), the mean rank was significantly 

higher among students with a positive family history of IBS (234.92) than who did not 

have it (184.97, p < 0.001). Moreover, the frequency of junk food consumption was not 

significantly related to the scores of IBS (p = 0.108). Still, the consumption rate of 

caffeinated beverages was (p = 0.013), with a higher incidence of IBS with higher 

consumption. Lastly, regular sports were not significantly related to a different IBS 

mean rank (p = 0.088), but having sleep disturbances did, with a higher mean rank 
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among students who have sleep disturbances (197.82) than those who do not have them 

(172.14, p = 0.022). 

Table 4.4: Association between student’s demographic factors and IBS scores 

Factor Values 
Mean 

rank 

Test 

value 
p 

Gender 
Male 170.60 

14,248
a 

0.003
* 

Female 203.28 

Age Spearman Correlation r = 0.150 0.004
* 

Faculty 

Medical and health sciences 177.69 

12,351
a 

0.336 Non-medical and health 

sciences 
189.41 

Academic year 

First-year 172.17 

25.305
b 

< 0.001
* 

Second year 199.88 

Third year 143.76 

Fourth-year 206.00 

Fifth year or more 220.18 

Living condition 

Alone 181.59 

1.813
b 

0.404 With the family 184.24 

Student Housing 206.27 

Smoking status 
Yes 190.60 

13,271
a 

0.653 
No 184.97 

Family history 

of IBS 

Yes 234.92 
8,680

a 
< 0.001

* 

No 169.18 

Junk food 

consumption 

None 164.19 

6.072
b 

0.108 
1 – 2 times per week 182.89 

3 – 4 times per week 210.10 

Five times or more per week 175.37 

Caffeinated 

beverages 

consumption 

Never 119.50 

12.742
b 

0.013
* 

Rarely 158.65 

Sometimes 197.28 

Mostly 209.34 

Always 181.87 

Regular sports 
Yes 167.26 

9,509
a 

0.088 
No 191.20 

Sleep 

disturbances 

Yes 197.82 
14,701

a 
0.022

* 

No 172.14 
 

a
 = Mann-Whitney U test, 

b
 = Kruskal-Wallis test, 

*
 = Statistically significant 
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The following table investigated the differences in mean rank scores of 

depression, anxiety, and stress according to student’s demographic factors. The table 

shows that female students significantly had higher mean ranks than male students in 

depression (201.31 vs. 172.46, p = 0.010), anxiety (206.49 vs 167.56, p < 0.001), and 

stress (205.50 vs 168.50, p < 0.001). Also, the age of the students was significantly 

correlated with lower scores of depression (r = - 0.118, p = 0.022) but not with anxiety 

or stress scores. This is also parallel with the findings that lower mean ranks of 

depression scores are significantly found among students with advanced academic years 

compared to early academic years (p = 0.034). At the same time, the differences are not 

significant between students of medical and health sciences and not (p > 0.05). 

Both living conditions and smoking status were not significantly related to 

differences in depression, anxiety, or stress (p > 0.05). At the same time, higher 

consumption of junk food and caffeinated beverages were significantly associated with 

higher mean rank scores of anxiety (p = 0.004 and 0.017, respectively) and stress (p = 

0.006 and 0.017, respectively). Moreover, positive IBS family history was significantly 

associated with higher scores of depression (219.82 vs. 174.58, p < 0.001), anxiety 

(215.94 vs. 175.97, p = 0.002) and stress (218.66 vs. 175.00, p < 0.001) than who do not 

have a positive family history of IBS, respectively. 

Lastly, students who do not perform regular sports significantly had higher scores 

of depression (192.77 vs 160.81, p = 0.022), anxiety (192.51 vs. 147.11, p = 0.029), and 

stress (196.12 vs 147.11, p < 0.001) than who reported performing regular sports, 

respectively. The same was found in the association between having sleep disturbances 

and the scores of depression (207.31 vs 160.11, p < 0.001), anxiety (209.75 vs 157.02, p 
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< 0.001), and stress (216.23 vs. 148.80, p < 0.001) than who do not have sleep 

disturbances, respectively. 

Table 4.5: The Association between student’s demographic factors and  

DASS-21 scores 

Factor Values 

Depression Anxiety Stress 

Mean 

rank 

Test 

value 
p 

Mean 

rank 

Test 

value 
p 

Mean 

rank 

Test 

value 
P 

Gender 
Male 172.46 

14,604
a 

0.010
* 167.56 

13,667
a < 

0.001
* 

168.50 
13,847

a < 

0.001
* 

Female 201.31 206.49 205.50 

Age Correlation r = - 0.118 0.022
* 

r = 0.009 0.862 r = - 0.031 0.555 

Faculty 

Medical 183.20 

12,640
a 

0.523 

187.34 

11,567
a 

0.065 

182.77 

12,750
a 

0.607 Non-

medical 
175.42 164.90 176.50 

Academic 

year 

First-year 215.63 

10.406
b 

0.034
* 

185.60 

5.669
b 

0.225 

194.36 

9.041
b 

0.060 

Second 

year 
207.55 191.34 209.59 

Third year 164.79 165.14 161.06 

Fourth-

year 
182.97 199.75 194.06 

≥ Fifth 

year 
178.86 190.45 179.96 

Living 

condition 

Alone 181.79 

5.922
b 

0.052 

197.12 

4.141
b 

0.126 

186.38 

2.472
b 

0.291 
With 

family 
193.67 188.97 190.57 

Housing 152.47 157.50 163.58 

Smoking 

status 

Yes 191.36 
13,195

a 
0.594 

204.07 
11,911

a 
0.054 

194.46 
12,881

a 
0.383 

No 184.69 179.95 183.53 

Family 

history 

Yes 219.82 
10,161

a < 

0.001
* 

215.94 
10,541

a 
0.002

* 218.66 
10,274

a < 

0.001
* 

No 174.58 175.97 175.00 
 

Junk food 

consumption 

None 153.43 

4.317
b 

0.229 

131.89 

13.111
b 

0.004
* 

130.00 

12.597
b 

0.006
* 1 – 2 times 190.97 189.50 191.71 

3 – 4 times 190.20 198.31 197.48 

≥ 5 times 184.30 221.17 195.93 

Caffeinated 

beverages 

Never 197.65 

6.921
b 

0.140 

129.50 

12.071
b 

0.017
* 

137.40 

12.051
b 

0.017
* 

Rarely 154.45 149.87 154.45 

Sometimes 202.51 198.83 187.17 

Mostly 188.02 186.75 180.74 

Always 188.65 198.28 206.26 

Regular 

sports 

Yes 160.81 
9,038

a 
0.022

* 161.87 
9,115

a 
0.029

* 147.11 
8,038

a < 

0.001
* 

No 192.77 192.51 196.12 

Sleep 

disturbances 

Yes 207.31 
12,727

a < 

0.001
* 

209.75 
12,221

a < 

0.001
*
 

216.23 
10,872

a < 

0.001
*
 No 160.11 157.02 148.80 

 

a
 = Mann-Whitney U test, 

b
 = Kruskal-Wallis test, 

*
 = Statistically significant 
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The following table aims to investigate the correlations between the scores of the 

IBS scale and the subscales of the DASS-21 tool. In conclusion, the table shows that all 

subscales significantly correlate with the IBS score positively and significantly. 

In more detail, findings show that increased IBS scores were significantly 

associated with increased depression (r = 0.327, p < 0.001), anxiety (r = 0.427, p < 

0.001), and stress (r = 0.383, p < 0.001). Also, the subscales of the DASS-21 tool were 

significantly inter-correlated, where increased depression is inter-correlated with both 

increased anxiety (r = 0.427, p < 0.001) and stress (r = 0.591, p < 0.001) and anxiety 

and stress are inter-correlated (r = 0.666, p < 0.001). 

Table 4.6 Correlation between IBS and DASS-21 scores 

Factor 

Correlation with 

IBS Depression Anxiety Stress 

r p r p r p r p 

IBS   0.327 < 0.001
* 

0.427 < 0.001
*
 0.383 < 0.001

*
 

Depression 0.327 < 0.001
*
   0.673 < 0.001

*
 0.591 < 0.001

*
 

Anxiety 0.427 < 0.001
*
 0.673 < 0.001

*
   0.666 < 0.001

*
 

Stress 0.383 < 0.001
*
 0.591 < 0.001

*
 0.666 < 0.001

*
   

 

*
 = Statistically significant 

Lastly, the following table investigated the prediction of IBS scores from the 

scores DASS-21 subscale’s scores using a linear regression model, considering that the 

IBS score was considered the dependent variable. In contrast, depression, anxiety, and 

stress subscales were considered the independent variables (predictors). The table shows 

that anxiety (B = 0.463, p < 0.001) and stress (B = 0.365, p < 0.001) are considered 

significant predictors of IBS scores, while depression scores are not (B = 0.002, p = 

0.987). Therefore, the following equation (extracted from the linear regression model) 
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can be used to predict the scores of IBS from the scores of anxiety and stress scores 

(that result from the DASS-21 tool): 

IBS score = 4.186 + (0.464 x anxiety score) + (0.365 x stress score) 

Higher IBS scores result in higher IBS severity, according to the IBS scoring tool used 

in the current study. 

Table 4.7: DASS-21 subscales as predictors for IBS score 

Predictors Coefficient B t p 95% CI of B 

Intercept 4.186 4.862 < 0.001
*
 2.493 – 5.879 

Depression 0.002 0.016 0.987 - 0.199 – 0.202 

Anxiety 0.463 3.624 < 0.001
*
 0.212 – 0.715 

Stress 0.365 3.636 < 0.001
*
 0.168 – 0.563 

 

*
 = Statistically significant, t = t-statistic, CI = Confidence interval. Note: 

Unstandardized Coefficient B was used. 

Summary of the Results 

The results of the current study highlighted having approximately equal 

percentages of male (51.3%) and female (48.7%) students, with a median age of 22 

years old, ranging from 18 to 50 years old, and mostly from medical and health sciences 

colleges. While 72.8% of the students reported being non-smokers, 73.7% of them have 

a free family history of IBS, 63.4% of them consume junk food 1 – 2 times per week, 

and 37.4% of them always consume caffeinated beverages, with 80.4% not performing 

regular sports, and more than half of them (55.9%) complaining of sleep disturbances. 



53 
 

 
 

Moreover, results showed a median score of IBS equals 9 out of 40, significantly 

higher among female students (p = 0.003), older students (r = 0.150, p = 0.004), 

advanced academic year (p < 0.001), students who have a positive family history of IBS 

(p < 0.001), who consume more caffeinated beverages (p = 0.013) and who complain of 

sleep disturbances (p = 0.022). 

Results also mainly highlighted normal levels of depression (34.7%), anxiety 

(30.1%), and stress (37.9%). Higher depression scores were significantly found among 

female students (p = 0.010), older students (r = 0.118, p = 0.022), earlier academic years 

(p = 0.034), students who have a positive family history of IBS (p < 0.001), and who do 

not perform regular sports (p = 0.022) and complain of sleep disturbances (p < 0.001). 

In addition, significantly higher anxiety and stress scores were found among female 

students (p < 0.001 each) who have a positive IBS family history (p = 0.002 and < 

0.001, respectively), higher consumers of junk food (p = 0.004 and 0.006, respectively) 

and caffeinated beverages (p = 0.017 each), as well as students who do not perform 

regular sports (p = 0.029 and < 0.001, respectively) and who complain of sleep 

disturbances (p < 0.001 each). 

Lastly, significant inter-correlations were found between the scores of IBS and all 

subscales of DASS-21, with significant prediction of IBS scores by the scores of 

anxiety (B = 0.463, p < 0.001) and stress (B = 0.365, p < 0.001). 
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CHAPTER FIVE:  

DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS 

 

Discussion 

The following chapter is dedicated to discussing and concluding the current study 

results, in which the researcher provides a critical overview of the study’s findings and 

investigations, focusing on their methodological points of them, alongside providing a 

comprehensive comparison between the current study results and what previously 

reviewed literature have found, investigating for similarities and contrasts, and how the 

current study may have been improved for the future research field in Palestine to take 

in consideration. 

Regarding the sample characteristics, the researcher successfully recruited the 

recommended sample size calculated by the Sample Size Calculator (Raosoft Inc.), with 

372 students from various colleges and majors. On the other hand, the study employed a 

convenient sampling method; the research tried to guarantee that the chosen sample 

accurately reflects the university population. A more thorough understanding of the 

association between DAS and IBS among students at the AAUP is made possible by 

this method. Unfortunately, randomization was very limited due to online-based 

learning during the data collection period because of current political situations; the data 

was collected via an online questionnaire organized by student affairs. 

The aforementioned fact regarding the sampling method resulted in an issue 

related to the absence of normal distribution of the students, which may also be 

associated with the presence of extreme age values, as some of the students in the 

Faculty of Graduate Studies are significantly older, which is expected for students who 
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may have the intention to finish their higher educations later during their career. Such 

abnormal distribution made it difficult for the researcher to generalize the findings on 

the overall population of university students. However, several findings were parallel to 

previous studies, as discussed later. Moreover, non-parametric tests were used, in which 

the median age of the students was 22 years old while the mean was 22.6 ± 4.4, which is 

closer to the age of undergraduate senior academic year, and this may be related to the 

fact that plenty of students do not immediately start their university studying after 

finishing high school degree. 

As mentioned earlier in the previous literature review, several studies have been 

conducted related to the current topic among medical and health sciences students, 

which may be related to more cooperation with and comprehension of scientific 

research. Therefore, a noticeable percentage of studies did not even include university 

students rather than medical students. When non-medical students were included, the 

researchers reported the limitation of difficult sampling among them. In the current 

study, a similar pattern was found, where the majority of the recruited students were 

from medical sciences, like nursing (40.9%), dentistry (12.6%), and allied medical 

sciences (like physiotherapy, occupational therapy, and radiology, 9.4%). The 

mentioned limitation related to the inability to gather an official distribution of students 

in different colleges may have also helped in the difficulty of proportionally 

representing students to their college’s proportions. 

Some of the sample’s characteristics were obviously different in the current study 

than others. A good example is the living conditions, where 70.2% of the students in the 

current study reported living with their families. In contrast, previous studies found 
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lower percentages, including the study of (Hakami et al., 2019a), who found this 

percentage to be as low as 7.6% among Saudi students, possibly related to 

multinationalism and different socioeconomic status. It is worth mentioning that the 

researcher recommends to further study the caffeinated beverages and junk food habits 

among university students in Palestine, which was found to be relatively unhealthy, 

where 37.4% of them always consume caffeinated beverages and 63.4% of them 

consume junk food 1 – 2 times per week, as well as the encouraging of performing more 

regular sports (80.4% do not). 

In compliance with the contract that was signed with Rome Foundation, the 

researcher was unable to clearly state the responses of students related to the scale 

statements about the frequency of abdominal pain and its connection with defecation, as 

well as the frequency of changes in the consistency of defecation, which yielded a 

scoring system out of 40. Therefore, this part of IBS scoring is not eligible for 

comparison with other studies. On the other hand, the proportions of IBS subtypes can 

be compared to other studies, in which the current study found that the most common 

subtypes of IBS were uncategorized subtypes (38.7%), followed by IBS-M (mixed, 

23.0%) and IBS-C (constipation, 22.3%). Different findings were found in previous 

studies, where the Lebanese study by Costanian et al. (2015) found that IBS-M is the 

most common (44.8%), followed by IBS-C (36.8%), and Chen et al. (2021) found that 

similar findings to the Lebanese one (50% for IBS-M and 23.3% for IBS-C). The 

differences in subtype prevalence are mostly related to the different versions of Rome 

criteria used, where the fourth version was used in the current study, and the third 

version was used in the previously mentioned studies. 
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The current study found that higher scores of IBS were found among female 

students (p = 0.003), which is similar to other studies findings (M. K. Alaqeel et al., 

2017; Costanian et al., 2015; N. K. Ibrahim, 2016; Yang et al., 2022b). Higher 

prevalence of IBS among females can be interpreted as the variations between both 

genders, including hormonal differences, lower pain threshold, stress responses, and 

social factors (Kim & Kim, 2018). Results have also shown a significant correlation 

between age and IBS score (r = 0.150, p = 0.004), and this can be related to higher 

exposure to stressors and changes in eating habits and gastrointestinal structure with 

advanced age. The same can be applied to the association between advanced academic 

years and higher scores of IBS (p < 0.001), which is similar to previous studies 

(Spillebout et al., 2019), which can be interpreted with higher academic load among 

students in their advanced academic years, especially among medical and health 

sciences students who start to have clinical training and challenges. On the other hand, 

several other studies have found no difference in IBS among different academic years. 

In the current study, no significant differences were found between medical and non-

medical faculties students, which is in contrast to what other studies have found (Chen 

et al., 2021; Hakami et al., 2019b), who found that medical students significantly have 

higher proportions of IBS. The differences in such findings may be related to the 

comparison of IBS scores (out of 40) rather than IBS diagnosis (as a categorical 

variable, “yes” or “no”) in the current study. Therefore, it is recommended to conduct 

such a comparison with the help of clinical decisions. 

Living conditions (with or without the family) were not significantly related to 

different IBS scores in the current study, which is not parallel with other studies 

findings (Costanian et al., 2015), who found lower percentages of IBS among those who 
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live with their families, which can be related to differences in percentages of students 

who live with families between different cultures, and that family support presents when 

living with them, and therefore more stress coping. 

Junk food consumption was not related to significantly higher IBS scores in the 

current study (p = 0.108), which can be interpreted by physiological causes that the 

current research is not intended to investigate and that students were more likely to 

consume low-to-moderate amounts of them per week. In comparison, higher caffeinated 

beverage consumption correlated with higher IBS scores (p = 0.013). The consumption 

of more caffeinated beverages may be related to more stressful life and events, which is 

linked to the development of IBS, as similarly found in previous studies (Engel, 1977), 

as well as physiological factors associated with higher consumption of caffeinated 

beverages that are not discussed in the current study. 

The connection between performing regular sports and protection from 

developing IBS may not be clear, but several studies found that performing regular 

sports is linked to significantly lower proportions of IBS (Chen et al., 2021; Costanian 

et al., 2015), which is somehow similar to the current study findings, where the mean 

rank of IBS scores was lower among students who reported performing regular sports 

(167.26) compared to who do not (191.20). Still, it was insignificant (p = 0.088). The 

finding related to significantly higher prevalences of IBS among students with sleep 

disturbances in the current study (p = 0.022) was similar to previous studies (N. K. 

Ibrahim, 2016; Y. Liu et al., 2014; Seger et al., 2020; Spillebout et al., 2019), which can 

be related to dysfunctional brain-gut axis process as caused by disturbed nervous 

functioning with increased sleep deprivation, although the researcher recommends to 
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utilize more quantifying method of sleep disturbances and deprivation assessment tools 

in the future research in Palestine, and its link with IBS. 

The main findings in the current study are related to the correlation and prediction 

of IBS based on the psychological parameters of DAS. The current study was parallel 

with the findings of several previously reviewed studies in the positive connection 

between depression (r = 0.327), anxiety (r = 0.427), and stress (r = 0.383) and IBS 

scores (p < 0.001), which are similar to all of the previous studies, with some 

differences in that some studies found parameters more correlated or not significantly 

related to IBS. The psychological parameter that was found to be mainly linked is stress, 

while depression and anxiety were less noticed to be significantly related to IBS. The 

interpretation of such a correlation may be related to the higher prevalence of stress 

compared to the other two psychological parameters, as well as its higher frequency and 

difficulty to cope with because it is more linked to situations and events throughout life, 

which dramatically change and differ from one time to another. 

Also, the current study used a regression model (linear regression) to try to predict 

the IBS scores from the scores of the psychological parameters, and it found that stress 

and anxiety are significant predictors for IBS scores, unlike depression. Stress and 

anxiety were also found to predict IBS in previous studies, but the study of Spillebout et 

al. (2019) found that depression was also a predictor. Also, depression was a significant 

predictor of IBS alongside anxiety in the SR of Sibelli et al. (2016), although they did 

not investigate the prediction of stress. In contrast, the study of Seger et al. (2020) found 

that depression is a significant predictor of IBS (p < 0.001), while anxiety was not (p = 

0.145). Although several factors were significantly associated with IBS, Yang et al. 
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(2022b) did not find any of the psychological parameters to be a significant predictor of 

IBS, and this may be related to the inclusion of a variety of studies with various sample 

characters. Still, the homogeneity of included studies makes this conclusion more 

comprehensive, as a rigorous meta-analysis was conducted. The differences in the 

prediction of IBS based on the psychological parameters between the current research 

and the previous studies, as well as between the precious studies themselves, may be 

related to different logistic vs linear regression models that were used, as well as 

differences in the entered predictors to be tested, in addition to the differences in the 

used instruments, both in assessing the psychological parameters (DASS-21 vs. PSS vs. 

others) and Rome criteria version for IBS. 

Study Implications 

The study findings have many significant implications. The study outcome can be 

used in shaping policies by the Palestinian government and the Ministry of Education to 

provide a better educational environment through integrated healthcare interventions in 

university settings, addressing the associations between psychosocial factors and 

gastrointestinal health, and advocating for comprehensive mental health support in 

educational institutions. 

Strengths  

To the author’s best knowledge, this study stands out as the first of its kind 

conducted within the Palestinian universities, contributing novel insights to the global 

understanding specifically within this cultural context.  
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While conducted in a specific context, the study’s methodology and findings can 

be transferable to similar university settings. This enhances the generalizability of the 

research and facilitates comparisons with studies conducted in different cultural and 

educational environments. 

Limitations 

The study was conducted with the following limitations to be considered: 

1. The main limitation in the current study was related to the recruitment of the 

students, in which the researcher was unable to gather the official number of 

students in each college after failed communication with the related party, and 

therefore was forced to recruit the sample conveniently. 

2. The study was conducted in a single educational institution (AAUP), which was 

limited by academic and clinical responsibilities. 

3. Data were collected using an online Google Form, which may expose a certain 

level of bias related to the collected data. Still, the researcher could not conduct 

individual interviews with each participant to collect the data. 

Summary of Main Findings   

The current study aimed to investigate the association between depression, 

anxiety, and stress and the development of IBS among a stratified convenient sample of 

university students at AAUP, using a self-administered questionnaire that was 

distributed to a sample of 372 students from 13 colleges. This topic is significant as it 

highlights the connection between the nervous and gastrointestinal tracts, also known as 

the brain-gut axis, which is less studied among Palestinian students. 
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Results of the current study found the median age of the students was 22 years 

old, mostly from medical and health sciences colleges (40.9% nursing), 26.3% of which 

have a positive family history of IBS, 37.4% always consume caffeinated beverages, 

and 80.4% do not perform regular sports. More importantly, 38.7% of the students had 

uncategorized IBS subtype, followed by approximate percentages of IBS-M (23.0%) 

and IBS-C (22.3%), with significantly higher IBS scores among females, older students, 

advanced academic year, positive family history, more consumed caffeinated beverages 

and irregular sports, and significantly predicted by anxiety and stress, but not 

depression. 

It is recommended to conduct more studies related to the same topic, with the 

inclusion of more characteristics of the students and the use of more specific 

instruments, as well as including several universities with the use of probability 

sampling to help generalize the findings. 

Recommendations 

Based on the discussion of the study’s results, the researcher recommends the 

following: 

1. Increase the focus on the psychological aspects of university student’s support, 

as it may alleviate the risk of developing IBS and other eating disorders among 

them, therefore enhancing the quality of life and academic achievements. 

2. Include several universities in Palestine in future studies related to the same 

topic, allowing for a deeper understanding of the differences in the relationship 

between DAS and IBS in various Palestinian settings. 
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3. Conduct future studies with a randomized selection of students, which will help 

generalize the results. 

4. Increase the level of awareness among the students about the importance of 

seeking psychological support during the academic period, using targeted 

campaigns and educational sessions, as well as conduct experimental studies 

related to the impact of such psychological interventions on the improvement in 

academic levels and long-term positive consequences on the physiological level. 
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Appendix A 

 استبٌان المولون العصبً
الارتباط بيٌن التيوتر والم يك والاات يال والموليون العصيبً بيٌن طي ل سايعية   سيطٌ ٌة   راسية 

 يمطعٌة

.
 

01

0568999077

 

 
 هل توا ك ع ى اليشاراة  ً البحث؟ -

 المسم الأول  السيات الاستياعٌة
تم تشخٌصن باح ى الأييرا  التالٌية هل سبك و 0

 

 : عم  ً السؤال السابك اذار/ي الير  الإسابةاذا اا ت  -2
 
 

 الس س 3
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 ( 22لإ س ٌزٌة، يثل العير )الرلم بال غة ا  -4
 

 
الا ٌة 5

 
الس ة ال راسة  6

 
ياان السان  7

 
هل أ ت/ي ي خن؟ 8
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صبً؟بيت زية المولون الع للإصابةهل ه ان تارٌخ يرضً  ً العا  ة  9

 
ع   ت اولن ل وسبات السرٌعة؟ 01

02
34
5 

 
ام يرة تسته ن/ي اليشروبات اليحتوٌة ع ى الاا ٌٌن )يثل المهوة والشاي  00

ويشروبات الطالة(؟

 
هل تيارس/ي الرٌاضة با تظام؟ 02

 
هل تعا ً ين يشاال  ً ال وم؟ 03

 
 

 المسم الثا ً  أس  ة المولون العصبً
 

 أشهر، ام يرة عا ٌت ين ألم  ً أي ياان ين بط ن؟ 3 ً آخر  .1
0119181716151413121011

ام يرة أصابن هذا الألم  ً بط ن  ً ولت لرٌل ين التغوّط؛ إيا لب ي  يباشيرةأ أو خ لي   .2
 أو بع ه بم ٌل؟

0119181716151413121011
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ن ام يرة أصبح برازن إيا أاثر لٌو ة ين اليعتا  أو أاثر ص بة ين اليعتا  ع  يا أصياب .3
 هذا الألم؟

0119181716151413121011

ا يين اليعتيا  ع ي يا  .4 ا ين اليعتا  أو ألل تارارأ ام يرة أصبح إخراج البراز إيا أاثر تارارأ
 أصابن هذا الألم؟

0119181716151413121011

 از غٌر طبٌعً، ياذا اان ٌشب  عا ةأ؟أشهر، ع  يا اان البر 3 ً آخر  .5

 
- 02 
- 67 
-  
-  

أشهر أو أاثر ي ذ ب أ ٌصٌبن هذا الألم؟ 6هل يضت  6
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 المسم الثالث  الأس  ة اليتع مة بالم ك
 

1  
0  
2  
3  

 

 خاء والراحةوس ت صعوبة  ً الاستر .1
3201

 

 ا ت أيٌل الى ر ة  عل يفرطة ل ظروف والأح اث .2
3201

 

 تحيل التوتر العصبً(شعرت ا ً أسته ات الاثٌر  ً الطالة العصبٌة )ل رتً ع ى  .3
3201

 

 شعرت بأ ً يضطرل وي زعج .4
3201

 

 أس  صعوبة  ً الاسترخاء .5
3201

 

 ا ت لا أستطٌع تحيل أي شًء ٌحول بٌ ً وبٌن يا أرغل  ً المٌام ب  .6
3201

 

 شعرت أ ً أيٌل الى الغٌظ بسرعة .7

3201
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 المسم الرابع  الأس  ة اليتع مة بالتوتر
 

1  
0  
2  
3  
 سفاف  ً ح مًشعرت ب .1

3201

 شعرت بصعوبة  ً الت فس )ت فس سرٌع، لهاث ب ون المٌام بيسهو  سس ي يث أ( .2
3201

 شعرت برسفة )بالٌ ٌن يث ( .3
3201

أ ل فسً .4  ا ت خا ف ين يوالف ل  أ م   ٌها السٌطرة ع ى أعصابً وأسبل احراسا
3201

 اليفاسئ  ون سبلشعرت أ ً ع ى وشن الولوع  ً حالة ين الرعل  .5
3201

 شعرت بضربات ل بً ب ون يسهو  سس ي )زٌا ة  ً ال لات أو ع م ا تظام( .6
3201

 شعرت بالخوف ب ون أي سبل وسٌ  .7

3201

 



83 
 

 
 

 المسم الرابع  الأس  ة اليتع مة بالاات ال
 

1  
0  
2  
3  
 الإط قع ى  إٌسابٌةبيشاعر  الإحساس بإياا ًلم ٌب و لً أن  .1

3201

 وس ت الصعوبة  ً أخذ اليبا رة بعيل الأشٌاء .2
3201

 شعرت بأن لٌس ل ي أي شًء أتط ع الٌ  .3
3201

 شعرت بالحزن والغم .4
3201

  م ت الشعور بالحياس لأي شًء .5
3201

 شعرت بأن لٌيتً ل ٌ ة اشخص .6
3201

 شعرت بأن الحٌاة لٌس لها يع ى .7
3201
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Appendix B 
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Appendix C 
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Appendix D 
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Appendix E 

 

 

  



88 
 

 
 

 ي خص ال راسة

 

. 

. 

37213

4

. 

51.322.6

40.9

73.74

9

38.723.0

22.3

34.730.137.9

. 
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. 

الا ييات اليفتاحٌية

. 

 

 

 


