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ABSTRACT

Irritable bowel syndrome is one of the physicians' most common conditions
and accounts for approximately 12% of primary healthcare units' visits.
Objectives: This study aimed to assess the prevalence and risk factors of
irritable bowel syndrome among high school female students in the Northern
borders region, KSA. Methods: A cross-sectional study was carried out during
the second academic semester, April 2019 to December 2019. The investigator
used a self-administered questionnaire that employed Rome 4 criteria and
previously tested for validity and reliability. Data collected were analyzed
using SPSS version 24 using Chi-square test and Fisher exact tests for
significance. Results: The overall prevalence of IBS among the studied group is
54.8%. School grade, marital status, Family income, Family number, Parents
status (p<0. 001) were significantly related to IBS. Lifestyle factors such as
physical inactivity and poor consumption of fruits and vegetables were
significantly associated with irritable bowel syndrome among adolescents.
Conclusion: IBS is a prevalent condition that necessitates medical care. Family
physicians need screening for IBS in a different setting. Raising awareness on
healthy lifestyles among adolescents is highly recommended to combat IBS

and other lifestyle diseases.
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1. INTRODUCTION

Irritable bowel syndrome (IBS) is a frequent medical encounter in primary
care (Lacy et al,, 2017). Many cases remain undiagnosed or misdiagnosed.
Irritable bowel syndrome (IBS) is a long-lasting gastrointestinal disease. The
distinctive symptoms of IBS are recurrent abdominal pain, discomfort, and
changes in stool habits in the absence of any organic disorders. IBS is
diagnosed only clinically; There is no confirmative investigation or biomarker
(Chey et al., 2015). Patients with IBS have higher health care utilization as

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

Page5 56



MEDICAL SCIENCE | ANALYSIS ARTICLE

more frequent physician visits, more investigations, greater medication use, and increased rates of unnecessary surgery (Aziz et al.,
2017). IBS imposes a significant negative impact on the quality of life and social functioning as decreased concentration, energy,
vitality, and self-confidence, increasing absence rates from schools (Alhaznn, 2011). The exact etiology of IBS remains undefined.
There are different explanatory mechanisms include serotonin dysregulation, subtle inflammatory bowel disorder, post-infectious
IBS. New risk factors as autoimmune and atopic diseases have been linked to IBS (Talley & Holtmann, 2018). A panel of
international experts in the field of functional gastrointestinal disorders developed The Rome criteria. These criteria were revised
with the intent of making them clinically useful (Lacy et al., 2017). The main difference is the lack of abdominal discomfort term
among the criteria for abdominal symptoms and an increased frequency of abdominal symptoms in Rome IV (Bai et al., 2017).

In a study in northern borders region university students, the overall prevalence of IBS according to Rome III criteria in northern
border University was (32.5%). The disease prevalence was 33.6% in females and 30.9% in males among the study participants (El-
Fetoh et al., 2016). In a study in Najran, the prevalence of IBS among Saudi Male Secondary School Students is high (Alshahrani,
2020). There are many studies done in the Kingdom of Saudi Arabia (KSA) to assess IBS prevalence. However, the magnitude of the
IBS problem among female secondary school students in the northern borders region was not assessed before. This study aims to
assess the prevalence and risk factors of IBS among this group.

2. SUBJECTS AND METHODS

A cross-sectional study will be conducted during the period from April 2019 to December 2019 at female secondary schools in Arar
city. All-female secondary school students in Arar city. Students diagnosed with gastrointestinal (GI) diseases other than IBS.
Students with the following conditions were excluded from the study.

Students with a history of surgery for GI disease, Students with alarming "red flag" symptoms, Blood in stool, Unexplained
weight loss in the last three months, Bloody vomiting, Fever, Nocturnal symptom, Family history of colon cancer, Inflammatory
bowel disease or celiac disease.

The sample size of this study is calculated by using the formula: n=P (1-P) * Za?/ d 2, (Charan & Biswas, 2013) assuming Za =
1.96, d= 0.05, P is the expected prevalence of IBS in female secondary school students = 17.5% according to National survey study
conducted in Saudi Arabia (Alzahrani et al., 2018). The sample size was calculated at 222. It was increased to 250 to compensate for
nonresponses and incomplete forms. According to the northern border general director of education, there are 18 female secondary
schools in Arar city, with 4180 students. Firstly, three schools were selected randomly. Secondly, 85 students from each school and
then one class from each grade randomly.

Each participant completed an Arabic Predesigned questionnaire covering the following items: Socio-demographics
characteristics such as age, marital status, average family income per month, and parent’s status; personal habits such as daily
sleeping hours and physical activity, smoking and eating habits, and medical history of chronic diseases; Food hypersensitivity,
history of exposure to stress, Family history of IBS; Rome IV diagnostic criteria questionnaire. According to Rome IV criteria, IBS is
defined as recurrent abdominal pain at least one day/week in the last three months associated with two or more of the following
criteria: Related to defecation, or Associated with a change in the frequency of stool, or associated with a change in the form
(appearance) of stool. Symptom onset should occur at least six months before diagnosis, and symptoms should be present during
the last three months. The IBS diagnosis was made by using the Rome IV criteria as long as the patient does not have any red flag
symptoms (Lacy et al., 2017). The Rome IV criteria' sensitivity and specificity are 62.7% and 97.1%, respectively (Palsson et al.,
2017).

A panel of three experts revised the questionnaire for validity. A Pilot study was conducted on 20 female secondary school
students to test the questionnaire's clarity and relevance, the time needed to answer all questions, and test reliability. There were no
modifications, and they were included in the analysis. Written informed consent was taken from all study Participants. They were
assured them that the Confidentiality of their data would be maintained during the study. Research clearance and approval were
obtained from the ethical research committee of Northern Borders General Health Affairs. Also, it was taken from the
administration of Northern borders General directorate of education.

All data were collected, tabulated, and statistically analyzed using SPSS 24.0 for windows (SPSS Inc., Chicago, IL, USA).
Quantitative data were expressed as the mean + SD & (range), and qualitative data were expressed as absolute frequencies
(number) & relative frequencies (percentage). Percent of categorical variables were compared using the Chi-square test or Fisher
exact test when appropriate. Mann-Whitney U was used to the compared median of the variable of two groups not normally
distributed. All tests were two-sided. P-value < 0.05 was considered statistically significant (S), and p-value > 0.05 was considered

statistically insignificant (NS).
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3. RESULTS

The study included 230 adolescent, the mean age of all studied adolescent was 16.95+0.88 years and ranged from (15—18) years,
where 77 students were first-grade secondary school (33.5%), 70 of them were second grade (30.4%), and 83 of them were third
grade (36.1%). Only 10% of studied students were married, about two-thirds (66.5%) had enough income, slightly more than one
half (50.4%) had family members from 5 to 10 individuals. Table 1 defined a statistically significant relationship between irritable
bowel syndrome among studied adolescents and their age, school grade, marital status, Family income, Family number, and
parents status (p<0. 001). It was evident that third-grade students, married, who had not enough income, with family number more

than ten living with divorced parents usually complaint from irritable bowel syndrome.

Table 1 Relation between irritable bowel syndrome among studied adolescent and their socio demographic characteristics, (n.230).

Studied group
. IBS present
Variables Absent (n.104) n. % X2 p-value
(n.126)
No. I % No. I %
Age per years
15 years old 0 0 6 100.0 |6 2.6
16 years old 18 23.7 B8 76.3 76 33.0 90.3 0.001
17 years old 35 48.6 P7 51.4 72 31.3
18 years old 73 96.1 3 3.9 76 33.0
Secondary school grade
first grade 15 19.5 |62 80.5 77 33.5 99.8 0.001
second grade 31 443 39 55.7 70 30.4
third grade 80 96.4 3 3.6 83 36.1
Marital status
Single 106 51.2 |101 48.8 207 90.0 10.6 0.001
Married 20 87.0 BB 13.0 23 10.0
Family income
enough 78 51.0 |75 49.0 153 66.5
not enough 48 889 |6 11.1 54 23.5 54.1 0.001
enough and more 0 0 23 100.0 223 10.0
Family number
less than 5 11 229 PB7 77.1 48 20.9
5-10 67 57.8 H49 42.2 116 50.4 28.7 0.001
10+ 48 72.7 |18 27.3 66 28.7
[Parents status
live together 77 44.8 995 55.2 172 74.8 29.3 0.001
divorced 32 914 B 8.6 35 15.2
one of them is dead 17 739 6 26.1 23 10.0

X 2 Chi square test significant p<0.05

Table 2 defined a statistically significant relationship between irritable bowel syndrome and their lifestyle characteristics among
studied adolescents. Explicitly; being physically inactive, eating more than three meals per day, low consumption of fruits and
vegetables, eating fast food, eating Spicy food, frequently take a soft drink, sleeping less than 8 hours daily (p<0. 001). Protective
lifestyle characteristics included consuming fruits and vegetables, sleeping 8 hours daily, eating three meals per day, and always
practicing sport activities.

Table 3 showed a statistically significant relationship between irritable bowel syndrome among studied adolescents and their
medical History of Chronic disease p=0.035, Painful event p=0.042. Family history of IBS p=<0.001 and Abdominal surgery p=0.008.
Table 4 showed a statistically significant relationship between irritable bowel syndrome among studied adolescent and their

studying hours p<0.001, Monthly days absentees p<0.001. Achievement level p=<0.001. It apparent adolescents with irritable bowel
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syndrome studying more hours, absent more days, achievement fair achievement level compared to healthy students. Fig (1)
Ilustrates the prevalence of irritable bowel syndrome according to Rome’s diagnostic Criteria was 54.8% among studied adolescent
students.

Table 2 Relation between irritable bowel syndrome among studied adolescent and their lifestyle characteristics, (N=230).

Studied group
Variables IBS present (n.126)| Absent (n.104) n. % x? | p-value
No. ‘ % No. ‘ %
smoking
no 118 54.1 100 45.9 218 948 [0.39 [0.72
yes 8 66.7 4 33.3 12 5.2
practice Sport activities
always 0 0 19 100.0 [19 8.3 469 [<0.001
sometimes 15 30.6 34 69.4 49 21.3
rarely 85 68.0 40 32.0 125 [54.3
not 26 70.3 11 29.7 37 16.1
Eating fast food
not 0 0 20 100.0 |20 8.7
once 36 46.8 41 53.2 77 33.5 [71.7 [<0.001
2-3 57 70.4 24 29.6 81 35.2
4-5 23 63.9 13 36.1 36 15.7
5+ 10 62.5 6 37.5 16 7.0
soft drink
Not 4 18.2 18 81.8 22 9.6
Once 39 45.3 47 54.7 86 374 [76.7 [<0.001
2-3 80 84.2 15 15.8 95 41.3
4-5 3 33.3 6 66.7 9 3.9
5+ 0 0 18 100.0 |18 7.8
Energy drink
not 71 54.2 60 45.8 131 p7.0 [11.9 |0.003
once 52 63.4 30 36.6 82 35.7
2-3 3 17.6 14 82.4 17 7.4
Spicy food
no 10 19.2 42 80.8 52 22.6 (34.3 <0.001
yes 116 65.2 62 34.8 178 [7/7.4
Number of meals per day
less than 3 9 30.0 21 70.0 30 13.0
3 19 27.5 50 72.5 69 30.0 #9.3 [<0.001
3+ 98 74.8 33 25.2 131 [57.0
Eat fruits and vegetables
no 114 66.3 58 33.7 172 748 P64 <0.001
yes 12 20.7 46 79.3 58 25.2
Sleeping hours
less than 8 88 85.4 15 14.6 103 |{44.8
8hours 5 8.3 55 91.7 60 26.1 53.9 [<0.001
3+ 33 49.3 34 50.7 67 29.1

X 2 Chi square test significant p<0.05
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Table 3 Relation between irritable bowel syndrome among studied adolescent and their medical history, (N=230).

Studied group
Variables IBS present ( n.126)| Absent (n.104) | n. % | x? |p-value
No. ‘ % No. ‘ %
IAnalgesic
no 123 54.2 104 @45.8 227 987 f [0.25
yes 3 100.0 0 0 3 1.3
IAntibiotic Drug
no 121 53.8 104 |46.2 225 97.8 |f  [0.065
yes 5 100.0 0 0 5 2.2
Traveler Diarrhea
no 123 54.2 104 |45.8 227 98.7 |f  [0.25
yes 3 100.0 0 0 3 1.3
Chronic disease
no 108 52.4 98 47.6 206 [89.6 |.4 [0.035
yes 18 75.0 6 25.0 24 10.4
Painful event
no 80 50.3 79 49.7 159  69.1 .1 [0.042
yes 46 64.8 25 35.2 71 30.9
Family history of IBS
no 45 36.6 78 63.4 123 3.5 [35.3 <0.001
yes 81 75.7 26 24.3 107 U465
Food allergy
no 126 48 loa 52 P30 fioo | |
IAbdominal surgery
no 126 56.3 98 43.8 224 974 f  |0.008
yes 0 0 6 100.0 6 2.6
GI diseases
no 126 |as o4 ps2 3o fiooo | |

X 2 Chi square test of significant f=Fisher exact test significant p<0.05

Table 4 Effect of irritable bowel syndrome on studied adolescent achievement (N=230).

Studied groups
IBS present (n.126)] Absent (n.104) n. Y% X2 p-value
No. | % No. | %
Studying hours
less than 2 3 2.4 27 26.0 30 13.0
2-4 hours 23 18.3 25 24.0 48 20.9 53.9 0.001
4-6 hours 56 44.4 49 47.1 105 U457
6+ 44 34.9 3 2.9 47 20.4
Monthly days absentees [2(0-4) 1(0-5) U=5.9 0.001
IAchievement
Excellent 50 39.7 39 37.5 89 38.7
Very good 49 38.9 49 47.1 98 42.6 22.8 0.001
Good 27 21.4 6 5.8 33 14.3
Pass 0 0 10 9.6 10 4.3

X 2 Chi square test of significant Mann-Whitney U significant p<0.05
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45.2%
54.8%

HYes H No

Figure 1 prevalence of irritable bowel syndrome according to Rome’s diagnostic criteria

4. DISCUSSION

Irritable bowel syndrome accounts for 40% of all gastroenterology referrals. IBS is prevalent in KSA and mostly Northern borders
region. This cross-sectional study explored the prevalence of IBS among female secondary school students in Arar city, the central
city in the northern borders region of KSA. The present study showed that more than half of female secondary school students
(54.8%) expressed symptoms suggestive of IBS. This finding represents a relatively high prevalence of IBS compared with other
studies in different kingdom regions. However, this finding is consistent with a study on IBS's common causes in Northern borders;
IBS symptoms were recognized in 46% of the study population, of whom 38% were males, and 62% were females. In that study,
results were similar to the current study. IBS and IBS related symptoms are prevalent in Northern Saudi Arabia. Anxiety,
depression were also significantly associated with IBS symptoms (Alharbi, 2019). Low water intake and insufficient fiber intake
(particularly in vegetables and fruits) might be behind the growing prevalence of IBS in Saudi Arabia. The prevalence of IBS in
Saudi Arabia reached 40%in some settings (Khan et al., 2013). In a study in Najran, 39.8% of male secondary school students
expressed symptoms suggestive of IBS (Alshahrani, 2020).

On the contrary, another study in Northern borders, the prevalence of IBS was 11% among males vs. 12.5% among females. The
prevalence of IBS symptoms among males was 30% vs. 36.5% in females (Alharbi et al., 2019). A recent study on Saudi
undergraduates revealed that the prevalence of IBS was 15.8% (Al Butaysh et al., 2020). Also, a study on Saudi university students
in Jazan found that the prevalence of IBS was 8.8% using Rome IV (Hakami et al., 2019). This variation in reported prevalence may
be explained that all previous studies were reporting the epidemiology of IBS using different Romes criteria. As countries
increasingly adopt a western diet and lifestyle, there is a parallel increase in IBS prevalence rates, coinciding with an increasing
awareness of the condition. The Rome IV IBS population sometimes represent a subgroup of Rome III IBS patients with lower
quality of life, more severe GI symptomatology, and psychological comorbidities (Vork et al., 2018).

On other hand, a study on medical students in Al-Hasa, revealed a prevalence of IBS of 44.5%, with a high prevalence in females
(31.8%). IBS was higher among students with a positive family history of IBS and students who experienced emotional stress in the
past 6-month (Alsuwailm et al., 2017). These results were similar to results of current study. However, Another study on university
students in Majmmah revealed that 12.6% of the students had IBS symptoms and signs, and only 7.3% of them were previously
diagnosed with IBS (Alzahrani et al., 2020). This confirms that some of IBS cases may be missed or undiagnosed.

Regarding risk factors associated with IBS occurrence, the current study found that the significant sociodemographic risk factors
were being third-grade students, married, had not enough income, with a family number more than ten, or living with divorced
parents. However, there were also multiple lifestyle risk factors related to IBS as low consumption of fruits and vegetables, eating
fast food, eating Spicy food, frequently intake a soft drink, sleeping less than 8 hours daily, and being physically inactive. These
findings were consistent with previous studies (Alharbi et al., 2019 & Alzahrani et al., 2020). An Iranian study investigated the
relation between IBS and dietary habits in adolescent girls found that the consumption of spicy and fried food was associated with
an increased risk of IBS (Ibrahim et al., 2016). Besides, big family size and living with divorced parents were associated with more
IBS symptoms in secondary school students. This finding is consistent with the study in Aljouf province (Alhaznn et al., 2011) this
could be explained with less care and more stress facing these students.

Moreover, students who had poor sleep quality, emotional stress, and a family history of IBS were more likely to have IBS
symptoms. These results are comparable to the results of AlButaysh et al. on Saudi undergraduates (AlButaysh et al., 2020). Also,
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Hasosah et al. (2017) study on medical students in Jeddah found that family history of IBS and lack of exercise, and an elevated
level of stress were significantly associated with IBS. In Hail, a study on medical students revealed that lack of exercise and stress
are the highest risk factors of IBS (Alshammari et al., 2018). In Egypt, A study revealed that around 31% of the studied group was
suffering from IBS. Anxiety, positive family history, and physical inactivity were the main associated factors for IBS (Elhosseiny et
al., 2019). Secondary school students are obliged to study for many hours and strive to pass the exams with a high score. They are
similar to medical students who have many courses, exams and study for a longer time. Furthermore, the present study concluded
that students with IBS have more absenteeism rate than healthy peers.

Previous studies found that IBS has an enormous social and medical burden and lower quality of life (Black et al., 2020 & Qora
et al.,, 2018). Irritable bowel syndrome diarrheal type has a lower quality of life than IBS constipation type (Singh et al., 2015). Many
cases become socially embarrassed due to unpredictable bowel habits. IBS can be considered lifestyle disease that has considerable

social effect.

5. CONCLUSION

IBS is prevalent among female secondary school students. Students suffering from Anxiety and having unhealthy life style are more
likely to have IBS symptoms. Psycological and medical support would allivate the disease burden. The researchers recommend

further studies to assess impact of covid on IBS prevalence.

Limitations

The present study employed a self-administered questionnaire that may lead to fallacies in self-reporting. The study did not assess
the effect of IBS on students' quality of life. With a cross-sectional design, the temporal sequence cannot be assessed. Rome criteria
were developed concerning research conducted largely in Western populations; their applicability might be limited to these

countries and cultures.
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