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Abstract
Irritable bowel syndrome (IBS) is a commonly found global functional pathology with no detectable
structural changes. It affects the quality of life and often coexists with psychiatric and somatic issues. We
reviewed all articles published between 1990 and April 2023. The databases used for the data search were
Google Scholar, Web of Science, Cochrane Library, and PubMed/MEDLINE. Ovid search engine was also used
to broaden the search strategy. Predefined keywords, including "Irritable bowel syndrome" (MeSH) OR "IBS"
(all fields), along with "Saudi Arabia" and "Middle East," were used to avoid data loss and ambiguity. Any
cross-sectional study that reported the prevalence of IBS in any gender, age, and group of the Saudi
population was included. Data extraction was independently performed in duplicate to mitigate bias and
data loss. Statistical analysis of proportion was conducted by using Miller (Freeman-Tukey double arcsine -
exact inverse). Out of 350 records identified, only 38 studies were included in the quantitative synthesis. The
total number of study participants was 26,567, on the basis of the predefined inclusion criteria of the study.
StatsDirect software was used for the statistical analysis of the study parameters. Based on all 38 identified
studies, the calculated pooled prevalence was 20.7% (95% confidence interval (CI) = 17.8% to 23.7% by
applying random effects (DerSimonian-Laird method). IBS was identified in 21% (95% CI = 16.7% to 25.7%)
of the general population, 22% (95% CI = 17.6% to 26.7%) of students, and 18.3% (95% CI = 13.3% to 23.9%)
of healthcare workers. The pooled prevalence of IBS among the Saudi population was 20.7%. The
pathophysiology of IBS is complexed and significantly affected by genetics, diet, cultural characteristics,
age, anxiety, depression, stress, and sleep disorders. This study fills a gap in understanding IBS prevalence
in Saudi Arabia, contributing valuable data to this region.
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Introduction And Background
Irritable bowel syndrome (IBS) is a functioning bowel problem that is prevalent [1]. It does not happen by
structural or metabolic alterations that are detected by conventional diagnostic techniques [1]. However, the
pathophysiology behind IBS is yet not completely understood and suggested as multifactorial pathology.
The latest studies suggest that it is a brain-gut disorder, where the symptoms are caused by a complicated
connection between the gastrointestinal (GI) and central nervous systems [2]. IBS can manifest as bloating,
irregular stools, and abdominal discomfort. Specific individuals may experience severe symptoms, whereas
others may experience moderate or mild symptoms. In addition, IBS frequently occurs alongside some
psychiatric disorders, such as anxiety and depression. It also occurs alongside multiple somatic
abnormalities, such as pain syndromes, overactive bladder, and migraines. Moreover, IBS is considered one
of the pathologies linked with poor quality of life [1]. An estimated 10% of the overall population worldwide
is found to have IBS. Unfortunately, in some countries, there are no data available regarding IBS prevalence.
However, in Southeast Asia and the Middle East, the prevalence is around 7%; in North America, North
Europe, and Australia, it is around 11.8-14%. Moreover, in South Europe, Africa, and South America, it is
around 15-21% [3].

IBS is a disorder that can be difficult to diagnose due to its changing symptoms, similarity to other disorders,
the lack of a precise biomarker, and the absence of a single test with perfect sensitivity and specificity. As a
result, IBS is diagnosed based on a combination of symptoms, signs, and laboratory investigations. Over the
years, different diagnostic guidelines have been established, encompassing the Kruis scoring system and
Manning and Rome criteria [4]. The Rome I, II, and III criteria are widely used for IBS diagnosis. Each of
these criteria has strengths and weaknesses, and the Rome III criteria are currently the most widely used. In
2016, the Rome IV criteria were introduced, incorporating several modifications compared to the Rome III
criteria. These changes encompassed eliminating "discomfort" from the description, a heightened emphasis
on the frequency of abdominal pain, acknowledgment of bloating and distention as prevalent indications,
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and a more precise definition of irregular bowel patterns. The Rome IV criteria additionally make it clear
that the prevailing bowel patterns determine IBS subtypes during days with atypical bowel movements. In
general, comprehending the progression of diagnostic standards for IBS is crucial for healthcare
professionals to diagnose and address this condition accurately [4]. IBS is linked to high healthcare costs,
psychological difficulties, and a substantial disease burden.

The quality of life of IBS patients is markedly poor, and several factors have been identified as predictors of
low generic quality of life, including GI manifestations; psychological symptoms, such as depression,
anxiety, stress, GI-symptom specific anxiety (GSA), and non-GI somatic signs; and demographic
characteristics, such as gender and age. While the severity of GI symptoms holds significance, its impact on
the quality of life seems relatively minor compared to other more influential factors. Essential among these
is GI-specific anxiety, which is a primary determinant of the quality of life of individuals with IBS. This
anxiety might also play a role in connecting the effects of other recognized elements on the mental and
physical well-being. Recognizing and comprehending these factors are pivotal in effectively addressing and
managing the better quality of life for patients living with IBS [5]. The study was formulated for the accurate
assessment of IBS prevalence among Saudi population. Understanding its prevalence in the Saudi
population is essential for healthcare planning and resource allocation, as it can help identify the scale of
the problem and guide interventions.

Review
Methods
Strategy of Scientific Database Search

The research panel designated two authors to conduct a comprehensive search of data from all leading
scientific databases individually. The databases identified for the advanced data search were Google Scholar,
Cochrane Library, Web of Science, and PubMed/MEDLINE. The research team also included Ovid search
engine to carry out an inclusive search. All cross-sectional studies were filtered and included. Other filters,
including patient’s age, gender, and population categories, were not imposed. The keywords of the data
search were predefined to avoid any data loss and ambiguity. The keywords used were "Irritable bowel
syndrome"(MeSH) OR “IBS” (all fields) with "Saudi Arabia" and "Middle East." Data were extracted from
1990 to April 2023. The data were analyzed thoroughly by both the assigned authors, in case any extracted
record is missed.

Selection Criteria of Extracted Records

Inclusion criteria of records: Any scientific study reported the prevalence of IBS in any gender, age, and
Saudi population group from 1990 to April 2023. Both authors performed study selection twice individually
to avoid data bias. All cross-sectional studies from all population categories were facilitated to conduct this
study.

Exclusion criteria of records: Any non-scientific, incomplete, non-conclusive conference abstract/poster,
review, letter to the editor, case report, and non-English studies were excluded.

Primary Outcome Measures of the Study

The estimation of the IBS prevalence in the Saudi population was established.

Selection of Studies

All extracted data were screened and selected based on the inclusion criteria by both authors independently.
The research team finalized the selected studies and resolved any ambiguity by consensus.

Data Extraction

Data extraction was performed in a duplicate manner independently to avoid any data loss and risk of bias
[6].

Methodology Statement and Data Presentation

The data were extracted and screened, as per the inclusion criteria, and thoroughly analyzed for
eligibility and selection. The Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) was adapted for the methodology statement and data presentation [7], as illustrated in Figure 1, to
conduct the systematic review and meta-analysis (SR & MA).
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FIGURE 1: Flowchart of the study selection process.

 A comprehensive review of all the identified and chosen studies is outlined in Table 1.

S.

No.

First author,

year, and

reference no.

Study

type

Duration of

study
Study population Gender Diagnostic criteria

Total no. of

study

population

IBS

prevalence

(%)

1
Alshahrani, 2020

[8]

Cross-

sectional

study 

February 2020

Male secondary school

Saudi students in Najran

City

Male Rome IV criteria 400 39.80%

2 Arishi, 2020 [9]

Cross-

sectional

study 

January-

March 2020
Adult general population Both Rome IV criteria 1,554 16%

3
Almezani, 2018

[10]

Cross-

sectional

study 

February-

March 2018

Medical students at the

University of Hail 
Both Rome IV criteria 133 28.50%

4
Al-Zahrani, 2022

[11]

Cross-

sectional

study

October-

November

2021

Umm Al-Qura University

medical students
Both Rome III criteria 303 33%

5
Alnasser, 2022

[12]

Cross-

sectional

study

November

2022
Adult general population Both  279 17.6%

6 Alhazmi, 2009 [13]

Cross-

sectional

study

April 2009
Secondary school male

students
Male Manning and Rome II criteria 1,747 9.20%

7
Aljammaz, 2020

[14]

Cross-

sectional

study

March-May

2019
General population Both Rome III criteria 426 30.5%
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8 Alanazi, 2021 [15]

Cross-

sectional

study

April-

December

2019

High school female

students
Female Rome IV criteria 230 54.8%

9 Hanan, 2016 [16]

Cross-

sectional

study

December

2013-May

2014

Umm Al-Qura female

students in health-related

faculties

Female Rome III criteria 1,351 33.7%

10 Taha, 2019 [17]

Cross-

sectional

study

_
Healthcare workers at the

primary healthcare (PHC)
Both Rome IV criteria 205 16.1%

11
Hussein, 2021

[18]

Cross-

sectional

study

November-

February 2020
Adult general population Both Rome IV criteria 104 7.9%

12 Alharbi, 2022 [19]

Cross-

sectional

study 

February-April

2022

General population of

Makkah City
Both Rome IV criteria 921 20.19%

13 Sibyani, 2018 [20]

Cross-

sectional

study 

_
Healthcare workers at the

PHC
Both Rome IV criteria 190 28.4%

14 Alaqeel, 2017 [21]

Cross-

sectional

study 

One year Medical students Both Rome III criteria 270 21%

15
Hasosah, 2017

[22]

Cross-

sectional

study 

Two months Medical students Both Rome IV criteria 179 15.64%

16
Alqahtani, 2019

[23]

Cross-

sectional

study 

Six months General population Both Rome IV criteria 1,680 18.2%

17
Zarnoog, 2012

[24]

Cross-

sectional

study 

10 months Medical students Both

Questionnaire developed by the

World Gastroenterology

Organization (WGO)

389 12.60%

18 Ibrahim, 2013 [25]

Cross-

sectional

study

2011-2012 Medical students Both Rome III criteria 597 31.8%

19 Ibrahim, 2016 [26]

Cross-

sectional

study

2014-2015 Nurses Both Rome III criteria 229 14.4%

20 Ibrahim, 2018 [27]

Cross-

sectional

study

2016-2017 Paramedical students Both Rome III criteria 525 33.3%

21
AlButaysh ,2020

[28]

Cross-

sectional

study

February-June

2018
Undergraduate students Both Rome IV criteria 767 15.8%

22 Alfaqih, 2022 [29]

Cross-

sectional

study

November-

December

2020

Medical students Both Rome IV criteria 290 14.8%

23 Hakami, 2019 [30]

Cross-

sectional

study

2017-2018 University students Both Rome IV criteria 890 8.8%

24
Aldawsari, 2017

[31]

Cross-

sectional

study

- Male medical students Male - 115 7.30%

25 Ahmed, 2020 [32]

Cross-

sectional

study

October 2019-

January 2020
Medical students Both Rome IV criteria 472 12.6%
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26
Al-bukhari, 2016

[33]

Cross-

sectional

study

May 2014 Medical students Both  555 10.5%

27 Alharbi, 2019 [34]

Cross-

sectional

study

October 2018-

February 2019
General population Both Rome IV criteria 920 11.8%

28
Alzahrani, 2018

[35]

Cross-

sectional

study

_ Medical students Both Rome IV criteria 856 17.5%

29
AlAmeel, 2019

[36]

Cross-

sectional

study

May-June

2018
Medical doctors Both Rome IV criteria 594 16.3%

30
Sachithananthan,

2018 [37]

Cross-

sectional

study

_ General population Both  150 53.3%

31
Mohamed, 2016

[38]

Cross-

sectional

study

May 2016-

June 2016
University students Both Rome lll criteria 228 32.5%

32
Basharat, 2022

[39]

Cross-

sectional

study

June 2022-

November

2022

General population Both Rome IV criteria 6,300 23.81%

33
Alsuwailm, 2017

[40]

Cross-

sectional

study

August 2015-

September

2016

Medical students Both Rome lll criteria 173 44.5%

34 Alharthi, 2022 [41]

Cross-

sectional

study

June 2021-

August 2021

Female secondary school

students
Female Rome IV criteria 401 21.4%

35 Al-Turki, 2011 [42]

Cross-

sectional

study

January 2010-

November

2010 

University students Both Rome lll criteria 1,237 14.20%

36
Mirghani, 2022

[43]

Cross-

sectional

study

June-July

2021
Medical students Both Rome III criteria 215 22.80%

37 Wani, 2020 [44]

Cross-

sectional

study

January-

March 2016
University students Both _ 181 29.28%

38
Almutairi, 2017

[45]

Cross-

sectional

study

April-May

2016
Medical students Both Rome lll criteria 511 13.70%

TABLE 1: Characteristics of the included studies.
IBS: irritable bowel syndrome

Statistical Analysis

StatsDirect version 3.0 statistical analysis software (StatsDirect.exe; https://www.statsdirect.com/) was used
for the statistical analysis of the study parameters. The statistical analysis of the proportion was conducted
using Miller (Freeman-Tukey double arcsine - exact inverse).

Results
For the pooled proportion of IBS in all Saudi population of 38 identified studies, the DerSimonian-Laird
method was applied. The scored pooled proportion by the random effects model was 0.207288 with 95%
confidence interval (CI) = 0.1787 to 0.237398. The applied publication bias indicators were Egger, Harbord,
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and Begg and Mazumdar tests. The analyzed publication bias was 3.306361 (95% CI = -0.358925 to 6.971647)
with P = 0.0756; 1.120381 (92.5% CI = -2.579007 to 4.81977) with P = 0.5821; and 0.297297 with P = 0.0083
for Egger, Harbord, and Begg and Mazumdar tests, respectively.

A forest plot was generated through a cumulative analysis of all identified studies of MAs (Figure 2). A
funnel plot was designed to evaluate the publication bias of all studies, as presented in Figure 3.

FIGURE 2: Proportion meta-analysis forest plot of all included studies.

2023 Almasary et al. Cureus 15(9): e45357. DOI 10.7759/cureus.45357 6 of 14

javascript:void(0)
javascript:void(0)
https://assets.cureus.com/uploads/figure/file/728464/lightbox_8e3cb3a0536111eeb9effbbb780aa4c6-lightbox_ca0f4e80403111ee979bb3b1568dc123-new-all-6.png


FIGURE 3: Funnel plot for the publication bias of all studies.

Subgroup Analysis

All 38 studies were categorized and analyzed into three subgroups: general population group, all student-
based studies (from school, college, and universities), and workers of the health sector. The forest plot of
each group was generated, as represented in Figure 4, Figure 6, and Figure 7 for the general Saudi
population, students, and healthcare workers, respectively. The funnel plot for the publication bias of the
general Saudi population studies is displayed in Figure 5.

FIGURE 4: Proportion meta-analysis forest plot of the general Saudi
population.
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FIGURE 5: Funnel plot for the publication bias of the general Saudi
population studies.
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FIGURE 6: Proportion meta-analysis forest plot of the student group.
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FIGURE 7: Proportion meta-analysis forest plot of healthcare
professionals.

The subgroup pooled proportion was 0.20902, with 95% CI = 0.201861 to 0.216271 by inverse variance using
fixed effects. The heterogeneity of studies was evaluated by Cochran's Q test, which was calculated as
226.438368 (df = 8), P < 0.0001. The estimated variance between studies was 0.025593, I2 = 96.5% (95% CI =

95.3% to 97.2%). The subgroup pooled proportion was 0.21097 (95% CI = 0.167876 to 0.257535) by the
DerSimonian-Laird method using random effects.

The analyzed publication bias was -0.245242 (95% CI = -8.872626 to 8.382141) with P = 0.9483; 0.418438
(92.5% CI = -7.939084 to 7.102209) with P = 0.9107; and 0.111111 with P = 0.7614 for Egger, Harbord, and
Begg and Mazumdar tests, respectively.

The student group is represented in Figure 6. The fixed-effect inverse variance was applied to calculate the
pooled proportion. The calculated proportion was 0.192241 (95% CI = 0.185485 to 0.199087). The
heterogeneity among the studies was 947.953475 (df = 24), P < 0.0001, using Cochran's Q test; the variance
between the analyzed studies was 0.075817, I2 = 97.5% (95% CI = 97.1% to 97.8%). The

DerSimonian and Laird method was applied, using random effects to obtain the pooled proportion, i.e.,
0.220167 (95% CI = 0.176109 to 0.267617). Same-publication bias analysis was applied on this group, i.e.,
Egger’s test, Harbord bias, and Begg and Mazumdar test reported 8.604631 (95% CI = 4.255082 to 12.95418)
with P = 0.0004; 6.295287 (92.5% CI = -0.334208 to 12.924783) with P = 0.0898; and 0.38 with P = 0.0073,
respectively.

The healthcare professional group is represented in Figure 7. The calculated pooled proportion was 0.176021
(95% CI = 0.155024 to 0.198037) by applying fixed effects (inverse variance); I2 (inconsistency) = 80.6% (95%

CI = 21.3% to 90.8%). The pooled proportion by random effects was 0.183642 (95% CI = 0.133978 to
0.239083). The evaluated Egger bias was 3.669959 (95% CI = -11.635854 to 18.975771), with P = 0.4107.

Data Findings

The findings of this SR & MA based on 38 studies, identified through the PRISMA guidelines, and the
summary of all selected studies along with essential findings are presented in Table 1.

The 26,567 cumulative study participants were used to calculate the pooled prevalence of IBS, i.e., 20.7%
(95% CI = 17.8% to 23.7%) by applying random effects (DerSimonian-Laird method).

The studies were further categorized into subgroups for the analysis of variation among different
participant categories. The categorized groups were the general Saudi population, students (schools,
colleges, and universities), and healthcare workers. The pooled prevalence among the three groups was 21%
(95% CI = 16.7% to 25.7%), 22% (95% CI 17.6% to 26.7%), and 18.3% (95% CI = 13.3% to 23.9%) among the
general population, students, and healthcare workers, respectively, using random effects (DerSimonian-
Laird method).

2023 Almasary et al. Cureus 15(9): e45357. DOI 10.7759/cureus.45357 10 of 14

https://assets.cureus.com/uploads/figure/file/728845/lightbox_82a130c052ee11eea7a13791fefe6ca1-lightbox_e8eed0a045e011eebdbc916418255a0c-Captaaure.png
javascript:void(0)
javascript:void(0)
javascript:void(0)


Discussion
IBS is an important and neglected pathology, and its prevalence in the Saudi population is unknown. This
SR & MA, based on 38 studies from all disciplines, reported the pooled prevalence of IBS among the Saudi
population. A study by Alosaimi et al. reported that the IBS prevalence in Arab countries ranged from 8.9%
to 31.8% [46]. Another systematic study published in 2020 reported that the global prevalence of IBS from 38
countries based on Rome III or Rome IV criteria was 9.2% and 3.8%, respectively, with women predominance
[47]. However, the prevalence substantially varied between countries worldwide, and the reason still needs
to be identified [2]. A 2023 study reported that the prevalence from Japan, China, and South Korea was
reported as 14.9%, 5.5%, and 15.6%, respectively, with a 54.9% male population [48]. An SR by Al-baghli et
al. based on Saudi studies reported that the IBS prevalence ranged from 7.9% to 40.7% [49]. The pooled
prevalence of IBS among the Saudi population, identified in our study from all age groups, gender, and
fields, was 20.7% (95% CI = 17.8% to 23.7%). Our findings are comparable to the global prevalence, as it
varies from region to region. The 38 studies were based on both-gender, male-only, and female-only studies.
Nevertheless, the gender predominance is still not concluded [47,48]; however, a higher prevalence was
reported for females [3].

The study population was based on all fields, including the general population, medical college participants,
university students, high school students, and healthcare professionals, including doctors and nurses. Most
studies used Rome III and IV diagnostic criteria. IBS is a complex and deficiently understood disorder; apart
from gastroenteritis, several risk factors are associated with this disorder, such as genetics, diet, cultural
characteristics, age, anxiety, depression, stress, and sleep disorders [50,51].

We categorized our data into four groups to evaluate the variation of IBS prevalence: all studies, the general
population, students, and healthcare professionals. The general Saudi population reported a pooled
prevalence of IBS of 21% based on nine studies and 12,334 participants. Three studies, out of the nine,
reported female predominance [9,12,14,18]. However, the associated risk factors were anxiety, depression,
minimal physical activity, and less water intake [14,34]. The student population was the leading group of
this SR & MA based on 25 studies among the 38 studies with a pooled prevalence of 22% from 13,015 study
participants. Two studies from the student group reported male predominance [11,44], similar to the
findings of Japan, China, and South Korea [3]. However, most studies reported female predominance
[15,25,27]. The associated factors among these studies were poor diet, physical inactivity, depression, low
quality of life, family history, and smoking [16,21,30,32,40,41]. Only four studies with 1,218 participants
were based on healthcare professionals of both genders, with a pooled prevalence of 18.3%. The prevalence
of IBS in the Saudi population is high comparable to the global prevalence, which shows the variability
among counties globally. However, it is comparable to other Saudi studies [47,52].

Another factor of this prevalence is that most studies (65.7%) belonged to the student group. An SR based on
Egyptian medical students reported an IBS prevalence ranging from 9.3% to 35.5%. The leading factor of the
high prevalence in students was the stressful environment despite female gender, family history, psychiatric
disorder, depression, anxiety, infection, dietary habits, and quality and pattern of sleep [53]. An SR & MA of
university students from China, based on 22 cross-sectional studies, reported that the pooled prevalence of
IBS was 11.89%. The leading associated factors in this study were gender, anxiety, depression, smoking, and
drinking [54]. However, we found a much higher prevalence in our student population. Bashir et al. reported
a cross-sectional study in 2022 on 300 Saudi medical students and reported a 49.3% IBS prevalence in
undergraduate medical students, which is alarming. This study found a double likelihood of the female
gender having IBS. Stress and poor lifestyle habits were strongly associated with this high prevalence [55].

Stress and a sedentary lifestyle are strongly linked to high IBS prevalence [55,56]. IBS is a gut-brain disorder
that presumptively links to anxiety and depression [57]. Medical professionals' and students' lifestyle is a
stressful domain. An MA based on data from seven countries reported a 16% prevalence of IBS among
medical staff, which is also comparable to our findings [58]. We did not find significant differences in IBS
prevalence among our study's different groups. However, among all the studies, the highest prevalence, i.e.,
44%, was reported by Alsuwailm et al. using Rome III criteria in medical students, and the lowest prevalence
was observed in the adult general population group, i.e., 7.9%, based on Rome IV criteria [18,40]. Nineteen
studies used Rome IV diagnostic criteria, which is said to be more specific and accurate concerning positive
probability [59], whereas 12 studies used Rome III criteria. Thirty-two studies were based on both genders.
Eight reported predominance in females, and four studies reported higher prevalence among males, which is
nonconclusive.

However, most global studies reported female predominance, and it is believed that sex hormones might
promote gender differences by influencing stress response, gut-brain interaction, immune response, gut
microbiome, and intestinal barrier functionality [60]. There was marked heterogeneity reported among the
prevalence rate of different countries globally.

The limitations of our study is the marked heterogeneity seen among the studies based on Cochran's Q test,
variance between the analyzed studies and I2 test, which indicates larger variation among selected studies.
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Our study is an essential addition to the literature as no SRs and MAs in Saudi Arabia were conducted on the
similar topic.

Conclusions
We formulated this SR & MA to ascertain the prevalence of IBS in Saudi Arabia. The pooled prevalence of IBS
among the Saudi population was 20.7%. This result is consistent with global trends, where IBS prevalence
varies regionally. The pathophysiology of IBS is complex and significantly affected by genetics, diet, cultural
characteristics, age, anxiety, depression, stress, and sleep disorders. This study fills a gap in understanding
IBS prevalence in Saudi Arabia, contributing valuable data to this region.
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