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1. INTRODUCTION

In the absence of anatomical or biochemical anomalies, irritable bowel syndrome (IBS) is a Condition marked by irregular bowel
movements and recurrent abdominal pain. The cause of IBS is unknown (Bercik et al., 2005). The risk factors can be either
environmental such as stress, socioeconomic factors, drugs and food or personal such as gender, age and psychological variables.
IBS patients experiment with lifestyle modifications and dietary restrictions to alleviate their symptoms (Bohn et al,, 2013). A
significant correlation has been found between IBS severity and psychiatric problems, particularly depression and anxiety (Qin et
al., 2014; Al-Shammari et al., 2022). IBS symptoms increase significantly with low levels of physical activity; thus, increased physical
activity plays a role in improving IBS symptoms (Aljammaz et al., 2020). Many IBS patients believe that their symptoms are caused
by food sensitivity. Therefore, dietary changes are widely used to either lessen or worsen IBS symptoms (Lenhart et al., 2018). IBS
can be distinguished from celiac disease and other inflammatory bowel illnesses (such as ulcerative colitis and Crohn’s disease)
because it does not manifest with structural or biochemical abnormalities (Verdu et al., 2009). The underlying pathologic
mechanism and etiology of IBS are still unknown. IBS is typically believed to be caused by various circumstances (Makker et al.,
2015). Changes in bowel habits, sensitivity, infection, brain-gut connections, changed fecal flora, bacterial overgrowth, food allergy,
carbohydrate malabsorption and intestinal inflammation are all factors that contribute to the pathological process of IBS (Occhipinti
and Smith, 2012). The prevalence of IBS increases with aging and psychological stress and it is strongly associated with females and
current smokers (Nam et al., 2010). Increased perception of visceral pain and sensations is considered a sign of bowel
hypersensitivity, as IBS patients experience pain when a balloon is inflated inside the descending colon at low pressures in
comparison to healthy individuals (Drossman et al., 2006).

IBS patients have a deregulated braingut axis, which may be related to increased stress reactivity and altered modulation or
perception of the afferent signals from the enteric nervous system (Burns et al., 2019). IBS patients are believed to experience minor
changes in the microscopic structure of their large and small intestinal mucosa, changes in their gut T lymphocytes and an increase
in mast cells (Kellow et al., 2006). These findings imply that the immune system might be involved. Although 7% and 21% of IBS
patients, diagnostic uncertainty and patient and physician dissatisfactions are caused by a lack of assessment techniques and
limited understanding of the pathologic mechanisms (Chey et al., 2015; Lovell and Ford, 2012).

IBS can only be diagnosed based on a patient’s medical history because there are no objective diagnostic findings that can
identify IBS. Currently, IBS is diagnosed using the Rome IV criteria (Palsson et al., 2016). Patients may have one of four bowel
patterns, as determined by the Rome IV criteria: IBS-D (diarrhea-predominant IBS), IBS-C (constipation-predominant IBS), IBS-M
(diarrhea and constipation mixed-patterned IBS) or unclassified IBS (IBS-U) (Schmulson and Drossman, 2017).

IBS has a negative effect on patients” daily life and activities and it has been linked to mood disorders such as depression and
anxiety (Hungin et al., 2005). Functional gastrointestinal disorders affect about 4% of the world’s population. According to the
Rome IV criteria, IBS patients account for 3%-5% of individuals (Sperber et al., 2021).

Inconvenient conditions such as IBS should not be disregarded. IBS significantly affects a patient’s daily life and social
interaction. It diminishes their focus, strength, vitality and confidence and adversely affects their level of quality of life (QOL)
(Canavan et al., 2014).

IBS Patients visit their physicians more frequently, have more diagnostic tests done, receive more medications, miss work more
frequently, are less productive at work, are admitted to hospitals more frequently and have higher direct costs than non-IBS
individuals. IBS can be effectively treated by combining non pharmacological therapies and pharmacotherapy. The physician-
patient relationship also plays a primary role in the treatment. Lifestyle modifications, such as increasing physical activity and
avoiding stress, can improve gastrointestinal symptoms. Additionally, dietary modifications are considered the first-line treatment
of IBS (Adriani et al., 2018). There has not been any prior research on the prevalence of IBS in the Saudi community in Al-Baha
region right now. Additionally, numerous studies conducted in different regions of the Saudi Arabian Kingdom (KSA) have
discovered evidence supporting a strong relationship between IBS and psychosomatic symptoms in IBS patients.

2. METHODS

Study setting and population
This study is cross-sectional survey that was conducted in Al-Baha region from February 2022 to March 2022. Participants were

randomly selected from residents in Al-Baha region who were over 18 years old.
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Sampling method
The minimum required sample size was 384 based on Al-Baha region population (with an error margin of 5% and a confidence
interval of 95%). To ensure accuracy, we increased the sample size to 400 to account for any missing data.

Inclusion and exclusion criteria
Participants who were over 18 years old and volunteered to participate in this survey study were invited to complete an online
questionnaire if they demonstrated the ability to comprehend it. Participants who disagreed to participate in the study or those who

had an incomplete questionnaire were excluded from the study.

Data collection and questionnaire development

We used Google Forms to distribute the online questionnaire in order to gather the required data. The survey was translated into
Arabic and it consisted of three sections. The first section included sociodemographic questions. The second section included
questions from the Rome IV diagnostic criteria for IBS. The Rome Foundation approved the use of the Rome IV diagnostic
questionnaire in this study. The Rome IV diagnostic criteria are as follows: The presence of abdominal pain in the last three months,
abdominal pain that occurs just before, during or after a bowel movement; stools that are softer or harder than usual when pain
occurs; stools that are either more or less than usual when pain occurs; pain that has lasted for six months or longer; and abnormal
stools in the last three months. The Rome IV questionnaire also uses the Bristol Stool Scale to classify IBS patients into one of four
subgroups: Patients with IBS-D, IBS-C, IBS-M or IBS-U. The Euro QOL 5-dimension 3-level (EQ-5D-3L) instrument was used to
assess the participants” QOL in the third section of the questionnaire. The mobility, self-care, regular activities, pain/discomfort and
anxiety/depression levels of the participants were all assessed using this questionnaire. Three ratings are available for each of these
five dimensions: "No problems" (level 1), "some problems" (level 2) and "severe problems" (level 3). The participants indicated their

current state of health by selecting the most applicable statement in each dimension.

Ethical considerations

All participants provided informed consent. Participants were offered the option to participate in this study and they were assured
that their personal information would be kept anonymous and confidential. This study was approved by the Scientific Research and
Ethics Committee of the Faculty of Medicine, Al-Baha University.

3. RESULTS

The electronic survey was completed by 425 participants, 15 were excluded for not meeting the inclusion criteria and the included

410 participants were screened for IBS using Rome IV criteria (Figure 1).

Subjects with the
questionnaire
(n=425)

Excluded (n=15)

Enrolled subjects who met the
inclusion criteria and
screened for IBS
(n=410)

i l

Subjects who meet the
Rome IV criteria for IBS

(n=112) Subjects who do not
meet the Rome IV

- IBD-U (n=186) criteria for IBS

- IBD-C (n=29) (n=298)

- IBD-D (n=19)

- IBD-M (n=48)

Figure 1 Study flow chart
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Table 1 shows the prevalence of IBS based on the participants’ sociodemographic characteristics. This study consisted of 97
males (23.7%) and 313 females (76.3%) aged 18 to 55+ years and approximately 80.5% of them were under 45 years old. Most of the
participants were Saudi citizens (97.6%) and had higher education levels (75.4%). Regarding the marital status and employment
status, 58.8% of the participants were single, while 63.9% were unemployed. Regarding the smoking status, 87.6% of the
participants had never smoked. Furthermore, 43.2% of the participants had normal body mass index (BMI) and 90.0% had not been
diagnosed with depression or stress. Additionally, 75.5% of the participants who had not undergone prior abdominal surgeries had

no IBS, whereas 57.1% of those who had undergone prior abdominal surgeries had no IBS (p-value < 0.05).

Table 1 Prevalence of IBS based on the participants' sociodemographic characteristics

IFactor Non-IBS IBS (n=112) fotal p-value
(n=298) (n=410)
IAge (years)
18-25 177(74.1) 62 (25.9) 239(58.3)
26-35 26 (65.0) |14 (35.0) 40 (9.8) 350
36-45 33 (64.7) |18 (35.3) 51 (12.4)
46-55 55 (76.4) (17 (23.6) 72 (17.6)
55 7 (87.5) 1(12.5) 8 (2.0)
Gender
Male 68 (70.1) 29 (29.9) 97 (23.7) 14
[Female 230(73.5) (83 (26.5) 313(76.3)
Nationality 0.362
Saudi 292(73.0) |108(27.0) 400(97.6)
INon-Saudi 6 (60.0) 4 (40.0) 10 (2.4)
Educational level
Elementary
4 (57.1) 3 (42.9) 7 (1.7) 0.084
school
Intermediate
12.(92.3) [1(7.7) 13 (3.2)
school
High school 65 (80.2) |16 (19.8) 81 (19.8)
Higher education [17(70.2) 1[92 (29.8) 309(75.4)
Marital status
Single 176(73.0) 65 (27.0) 241(58.8) 0.664
Married 116(72.0) @5 (28.0) 161(39.3)
Divorced 3 (60.0) 2 (40.0) 5 (1.2)
Widow 3 (100.0) [0 (0.0) 3 (0.7)
Employment status 0.333
Employed 83 (68.6) 38 (31.4) 121(29.5)
[Unemployed 193(73.7) 169 (26.3) 262(63.9)
Retired 22 (81.5) 5 (18.5) 27 (6.6)
Smoking status
Currently 0.031*
. 20 (64.5) |11 (35.5) 31 (7.6)
smoking
Ex-smoking 10 (50.0) |10 (50.0) 20 (4.9)
Never smoked 268(74.7) 91 (25.3) 359(87.6)
BMI
[Underweight 32 (74.4) |11 (25.6) 43 (10.5) 0.972
Normal 131(73.7) H6 (26.0) 177(43.2)
Overweight 81 (71.7) 32 (28.3) 113(27.6)
Obese 32 (71.1) |13 (28.9) 45 (11.0)
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Extremely obese [22 (68.8) |10 (31.3) 32 (7.8)

Diagnosed with depression or stress 0.506
Yes 28 (68.3) [13 (31.7) 41 (10.0)

No 270(73.2) 199 (26.8) 369(90.0)

Previous abdominal surgeries

Yes 36 (57.1) R7 (42.9) 63 (15.4) 003+
No 262(75.5) [85(24.5) 347(84.6)

*Statistical significance was defined as a p-value of 0.05 or lower

The Bristol Stool Form Scale results revealed that 14.29% (16/112) had IBS-U, 16.96% (19/112) had IBS-D, 25.89% (29/112) had
IBS-C and 42.86% (48/112) had IBS-M. We observed IBS-U only among males (n = 2), whereas IBS-D (n = 10) was the least common
subtype in females. In both genders, IBS-M was the most prevalent subtype; however, in females it was more common than in
males (79.17% vs. 20.83%). It should be noted that IBS-M was more common in the 18-45-year-old age group than in the older age
group (85.42% vs. 12.5%) which mainly had IBS-C (n = 6). Most Saudi and non-Saudi participants had IBS-M. However, only one
non-Saudi participant had IBS-C (3.44%; 1/29). Participants with higher education were the most common in all the IBS groups and
most of them had IBS-M (79.17%). About 60.42% (29/48) of the single participants had IBS-M and 26 of them had either IBS-D or
IBS-C. IBS-C was more common in the married participants than in the single participants (51.72% vs. 44.83%). Additionally, 60.42%
(29/48) of the unemployed participants had IBS-M, whereas 33.33% (16/48) of the employed participants had IBS-M. Only three IBS-
M participants had retired.

Participants who currently smoked were included in each IBS subtype, with an equal number (n = 3) for IBS-C, IBS-D and IBS-M
and n = 2 for IBS-U. Additionally, 13.8% (4/29) of participants who formerly smoked had IBS-C, whereas 87.5% (42/48) of the
participants who had never smoked had IBS-M. IBS-C was identified as the most common subtype in the participants diagnosed
with depression or stress (20.69%; 6/29). Regarding BMI, 26.32% (5/19) of the extremely obese participants had IBS-D, while the
remaining had IBS-M. Most of the participants who had or had not undergone prior abdominal surgery reported having IBS-M.
About 24.14% (7/29) of the participants who had undergone prior abdominal surgery had IBS-C, while 21.05% (4/19) had IBS-D
(Table 2).

Table 2 Main IBS subtypes declaration and statistical analysis of its relation to independent factors

IBS-U IBS-C IBS-D IBS-M p-
IFactor

(n=16) (n=29) (n=19) (n=48) value
|Age (years)
18-25 10(16.1) [14(22.6) [13(21.0) [25(40.3)
26-35 2 (14.3) [3(21.4) 1(7.1) 8(57.1) (0.7
36-45 2 (11.1) @4 (@222) |4((222) [8(444)
16-55 2 (11.8) [8@47.1) [1(5.9) 6 (35.3)
55 0 (0.0) 0 (0.0) 0 (0.0) 1(100.0)
Gender 0.08
Male 2 (6.9) 8 (27.6) P (31.0) [10(34.5)
Female 14(16.9) [21(25.3) [10(12.0) [38(45.8)
Nationality 0.513
Saudi 16(14.8) [2825.9) [19(17.6) ©¥5(41.7)
Non-Saudi 0 (0.0) 1(25.0) (0 (0.0) 3 (75.0)
Educational level
Elementary

1(33.3) [2(66.7) |0(0.0) 0 (0.0) 0.616
school
Intermediate

0 (0.0) 0 (0.0) 0 (0.0) 1(100.0)
school
High school 2 (12.5) [3(18.8) [2(12.5) 9 (56.3)
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Higher
) 13(14.1) [24(26.1) [17(18.5) [38(41.3)
education
Marital status
Single 10(15.4) |13(20.0) [13(20.0) [29(44.6) 607
Married 6(13.3) [15(33.3) |6(13.3)  [18(40.0)
Divorced 0 (0.0) 1(50.0) {0(0.0) 1 (50.0)
Employment status
Employed 5(13.2) [11(28.9) [6(15.8) [16(42.1) [0.812
Unemployed 11(15.9) |16(23.2) [13(18.8) [29(42.0)
Retired 0 (0.0) 2 (40.0) |0 (0.0 3 (60.0)
Smoking status
Currently
) 2(182) PB(273) [B((73) pB(27.3)
smoking 7
Ex-smoking 1(10.0) 4(40.0) [R(20.0) [3(30.0)
Never smoked 13(14.3) [22(24.2) [14(154) [2(46.2)
Diagnosed with depression or stress
Yes 0 (0.0) 6(46.2) B (23.1) 4¥4(30.8) [0.154
No 16(16.2) [23(23.2) [16(16.2) W (44.4)
BMI
Underweight 1(9.1) 3(27.3) [R(182) [5(45.5) 379
Normal 7(15.2) |14(30.4) [5(10.9) [R0(43.5)
Overweight 3 (9.4) 9(28.1) [ (15.6) [15(46.9)
Obese 3(23.1) [(23.1) [2(154) [(38.5)
Extremely
2 (20.0) [0(0.0) 5(50.0) B (30.0)
obese
Previous abdominal surgeries
Yes 4(14.8) [7(259) W (14.8) [12(44.4) 089
No 12(14.1) [22(25.9) [15(17.6) [36(42.4)

*Statistical significance was defined as a p-value of 0.05 or lower

participants who reported having no problems in each health dimension (Figure 2).

Non-
IBS Total P
Factor IBS
(n=112) |(n=410) |value
(n=298)
Mobility
251 85 0.663
Level 1 (No problems) 336
(74.7)  |(25.3)
Level 2 (Moderate 41 24
problems) (63.1) ((36.9)
Level 3 (Extreme 6 (66.7) 3(33.3) 9

Medical Science, 26, ms525e2550 (2022)

Table 3 displays the frequencies and proportions of health-related QOL (HRQOL) reported for each dimension and its level
using the EQ-5D-3L instrument. For the mobility dimension, 8.03% (85/112) of the IBS participants and 3.69% (251/298) (3.69%) of
the non-IBS participants had no problems. For the self-care dimension, 96.4% (108/112) of the IBS participants and 98.9% (295/298) of
the non-IBS participants had no problems. For the regular activity dimension, 76.7% (86/112) of the IBS participants and 83.5%
(249/298) of the non-IBS participants had no problems. For the pain/discomfort dimension, 59.8% (67/112) of the IBS participants
had some problems, whereas 62.4% (186/298) of the non-IBS participants had no problems (p-value<0.05). For the
anxiety/depression dimension, 52.6% (59/112) of the IBS participants had some problems, whereas 58.7% (175/298) of the non-IBS
participants had no problems (p-value < 0.05). Compared to the non-IBS group, the IBS group had a lower percentage of

Table 3 Frequencies and proportions of Health-Related Quality of Life (HRQOL) using EQ-5D-3L reported by dimension and level
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problems) ‘ ‘ ‘
Self-care
295 108
Level 1 (No problems) 403
(73.2)  |(26.8)
.074
Level 2 (Moderate
3(429) 4 (57.1) 7
[problems)
Level 3 (Extreme
0(0.0) 1[0(0.00 |0
problems)
[Usual activities
249 86
Level 1 (No problems) 335 0.276
(74.3)  |(25.7)
Level 2 (Moderate 46 24 o
problems) (65.7)  |(34.3)
Level 3 (Extreme
3 (60.0) [2(40.0) b
problems)
Pain/discomfort
186 30
Level 1 (No problems) 216 <0.001*
(86.1) ((13.9)
Level 2 (Moderate 104 67 17
problems) (60.8)  [(39.2)
Level 3 (Extreme 15
8 (34.8) 23
problems) (65.2)
Anxiety/depression
175 41
Level 1 (No problems) 216
(81.0)  |(19.0)
0.001*
Level 2 (Moderate 108 59 167
problems) (64.7)  ((35.3)
Level 3 (Extreme 15 12 -
problems) (55.6) |(44.4)

*Statistical significance was defined as a p-value of 0.05 or lower

Anxiety and depression m 58.7
Pain and discomfort “ 62.4
Usual Activities | §2 5
Self-care. | 83§
Mobility | — 5,2

20 40 60 80 100

Percentage reporting 'no problems'

Health domain of the EQ-5D-3L

o

® Non-IBS mIBS

Figure 2 A clustered bar chart comparing the percentage of IBS patients and non-IBS patients who report having no problems
across EQ-5D-3L domains

Table 4 shows that the non-IBS participants were healthier than the IBS participants based on the EQ-VAS score. Figure 3 shows
the mean EQ-VAS score for both males and females in five age groups.
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Table 4 EQ-VAS mean score between the two groups

Factor  [Mean (SD) |p-value
IBS 73.83 (19.81)

0.001*
Non-IBS [83.37 (16.91)

100
v 80
=]
3 60
vl
< 40
9 20

0

18-25 26-36 36-45 46-55 55+
Age group

m Male mFemale

Figure 3 Mean participant EQ-VAS scores by gender and age group

4. DISCUSSION

Irritable bowel disease is one of the universal chronic diseases that affect the quality of life. The importance of this paper is to
measure the prevalence of IBS in Al-Baha region using Rome IV criteria and evaluate the effect of IBS. The study’s findings showed
that the overall prevalence of IBS among Saudi Arabia’s Al-Baha population was 27.3%. In addition, this is the first study to
investigate the prevalence of IBS and how it affects the quality of life in the Al-Baha area in Saudi Arabia. Although there are
numerous studies on the causes and prevalence of IBS worldwide, there are few studies on its prevalence in Saudi Arabia.In this
study, the most common subtype of irritable bowel syndrome was IBS-M, which was detected in 42.86% of both male and female
IBS patients and in 85.42% of patients between the ages of 18 years and 45 years. IBS-C was discovered in 25.89% (29/112) of patients
who were older than 45 years (n = 6). Alqahtani et al., (2019) reported similar findings in Saudi Arabia. They stated that of all IBS
diagnoses, IBS-M accounts for 42.3%, followed by IBS-C (27.2%), IBS-D (21.6%) and IBS-U (8.8%) (Alqahtani and Mahfouz, 2019).
According to a recent epidemiological study, IBS-M is the most prevalent subtype abroad, such as in the United Kingdom, Canada
and the United States (Palsson et al., 2020). The study did not address older age groups, which is consistent with recent local
studies. We discovered that the most common age group range was 26-45 years old (Alqahtani and Mahfouz, 2019; Arishi et al.,
2021).

Although most of the participants with higher education had IBS-M (79.17%), there was no relationship between high
educational levels and increased risk of IBS. Conversely, we discovered an inverse relationship between increased IBS risk and
education. Previous studies have also showed an inverse relationship with education (Andrews et al., 2005). However, some studies
have reported opposite findings to our results (Mansouri et al.,, 2017). There were more single participants with IBS-M (60.42%;
29/48) than married participants, which mainly had IBS-C (51.72%). We also discovered the same results for the single and married
participants; no significantly increased risk was detected, which is consistent with previous findings (Algahtani and Mahfouz,
2019). Conversely, two previous studies obtained inconclusive results regarding whether IBS is more prevalent in married patients
than in single patients (Han et al., 2006). We found no significant difference in IBS prevalence between both genders. Also, in this
paper, there is no higher significant difference between female and male and the female to male ratio it was 1.27:1 (AlButaysh et al.,
2020; Okami et al., 2011).

Most of the participants (87.5%) who had never smoked had IBS-M, while participants who were active smokers had an equal
number (n = 3) in each IBS subtype (i.e., BS-C, IBS-D, and IBS-M). Most of the participants who formerly smoked had IBS-C (13.8%;
4/29). In line with previous findings, our findings revealed a significant difference between smokers, nonsmokers and former
smokers (Alqahtani and Mahfouz, 2019; Arishi et al.,, 2021). In contrast to a prior study, which found no significant correlation
between IBS and BMI, our study found a high association between extremely obese participants and IBS, especially with IBS-D. In
the present study, we found no significant difference between patients who had abdominal surgery and those without. Similarly,
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previous studies have similar finding which have no significant difference (Algahtani and Mahfouz, 2019). Previous studies have
showed that there is a connection between psychological stress/anxiety and IBS (Alqahtani and Mahfouz, 2019; Stasi et al., 2012;
Gwee et al,, 2010). We evaluated the frequencies and proportions of HRQOL using EQ-5D-3L. Most irritable bowel syndrome
patients had some problems with their symptoms, particularly pain and discomfort and then some of them had anxiety and
depression. Similarly, previous studies have reported a highly significant association between stress, anxiety and IBS patients.
Furthermore, there was a study that compared the IBS prevalence between students in medical college and students in other
colleges and the study demonstrated higher prevalence among students in medical college than other students; because of stressful
medical students” lifestyles. All these studies suggest negative relationships between irritable bowel syndrome symptoms and
quality of life (AlButaysh et al., 2020; Okami et al., 2011).

Our study result revealed that there is no high association between depression and IBS patients; this agrees with the results of
(Algahtani and Mahfouz, 2019). The special thing in this study compared to other research, that this study assessed the prevalence
of irritable bowel syndrome in a specific region, which is Al-Baha city, southwest of Saudi Arabia, which makes the results more
specific. The present study has some limitations, even though it offers useful information about the prevalence of IBS and its effects
on the QOL of the study population. In our cross-sectional investigation, participants who met the IBS diagnostic criteria were not
evaluated to rule out other possible diseases. Another limitation is that the study was conducted using a web-based cross-sectional
survey, rather than a conventional method. The participants were selected via social media during a very specific period, which
may have impacted the response rate of this study. This is mainly true in that this study ignored residents in areas with no internet
access and limited social interaction owing to vacations or other personal reasons.

Additionally, a relationship between IBS and its effects on QOL could not be established because of the cross-sectional technique
used in this study. The strengths of this study were the use of a reliable Arabic-translated Rome IV form, the use of a sampling
technique to minimize choice bias and the use of all Al-Baha region sectors to generate a representative sample of Al-Baha
population. All these factors contributed to the generation of a representative sample of the Al-Baha population. Undoubtedly, this
study can improve epidemiologic data on IBS prevalence in the KSA (using the most recent Rome criteria). Additional prospective

studies are needed to evaluate the connection between these risk variables and IBS.

5. CONCLUSION

The Rome IV criteria for diagnosing IBS were met by 27.3% of the participants. The most common subtype among IBS patients was
IBS-M (42.86%), which was followed by IBS-C (25.89%), IBS-D (16.96%) and IBS-U (14.29%), which was the least common subtype.
We did not find that one gender had a substantially higher prevalence of IBS than the other and that there was no correlation
between the educational level and an increased risk of developing IBS. Participants who were married and single had similar

results. No highly significant risk was found. Smokers, non-smokers and former smokers all showed a highly significant difference.
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