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Abstract 
The main objective of this study was to

determine the prevalence of Irritable Bowel
Syndrome (IBS) and its associated factors
among University students in Saudi Arabia,
as little is known about this issue in our
country. This cross-sectional study was con-
ducted between 13 March and 21 May of
the Academic Year 2017-2018 at Jazan
University, Saudi Arabia, involving a ran-
dom sample of 890 students, selected using
the stratified multistage method. IBS preva-
lence was determined using the Rome IV
diagnostic Criteria. The overall prevalence
of IBS was 8.8%. According to the results
of the multivariate logistic regression, the
most important independent predictors of
IBS were being a student in a medical col-
lege (OR = 10.42; 95%CI: 3.45-31.51) and
a scientific college (OR = 5.16; 95%CI:
1.64-16.22), cigarettes smoking (OR =
2.74; 95%CI: 1.24-6.07), emotional stress
(OR = 2.53; 95%CI: 1.28-5.00), and food
intolerance (OR = 2.15; 95%CI: 1.11-4.16).
The present study revealed a prevalence
rate of 8.8%. The main predictors of IBS
were being a medical student, a scientific
college student, cigarette smoker, and hav-
ing emotional stress and food intolerance.
No significant association was found
between IBS and anxiety and depression.

Introduction 
Irritable Bowel Syndrome (IBS) is a

common chronic condition that is clinically
characterized by recurrent abdominal pain,
which is relieved by bowel evacuation and
is associated with altered bowel habits in
the absence of any detectable structural or
biochemical pathologic process.1 It is the
most common disorder encountered in gas-
troenterology clinics,2,3 affecting around
10-20% of adults globally.4 Approximately
40% of individuals who meet diagnostic
criteria for IBS do not have an established
diagnosis,5 and only a small proportion seek
medical assessment.3 The overall preva-
lence of IBS is higher in women as com-
pared to men, with women possibly being
more likely than men to have constipation-
predominant IBS.6

Depending on the diagnostic criteria
used and population studied, there is a wide
variation in IBS prevalence rates among
different studies.4 With the advances in
knowledge and the desire to make the Rome
Criteria more useful in clinical settings,
Rome IV Criteria, which differ from Rome
III Criteria in several noticeable ways, was
published in 2016.7 For clarification pur-
poses, the term ‘discomfort’ was removed
from the previous criteria because it has dif-
ferent meanings or no specific word in dif-
ferent languages. Also, whether the distinc-
tion between pain and discomfort is quanti-
tative or qualitative is still unclear.8 To
increase the specificity and sensitivity of
the diagnostic Criteria in Rome III, abdom-
inal pain frequency was increased from
three days per month to one day per week in
the recent update. Furthermore, categoriz-
ing IBS to subtypes is now based on the pre-
dominant bowel habits during the days with
abnormal bowel movements rather than all
bowel movements.7

Despite postulation of several mecha-
nisms, the exact underlying etiology of IBS
remains uncertain. Currently, available
explanatory mechanisms include serotonin
dysregulation, subtle inflammatory bowel
disorder, post-infectious IBS, and bacterial
overgrowth.9 Twins and familial studies
have also suggested a genetic basis of
IBS.10 Psychiatric disorders, including
major depression, anxiety, and somatiza-
tion, have also been shown to co-occur with
IBS.9

In Saudi Arabia, little is known about
the prevalence and associated factors of
IBS, particularly among university
students.11 Using the Rome III diagnostic
Criteria, some studies have reported that
IBS is highly prevalent among undergradu-
ate students, found in 21% and 31.8% of
medical students in Riyadh and Jeddah,
respectively, with significantly higher
prevalence of IBS in students with co-mor-
bid anxiety disorder.12 University students

are under continuous stress, given the dura-
tion of their studies and numerous exams
that may lead to stress. The high prevalence
of IBS observed in university students can
be partly explained by the role of stress.13

For example, Chu et al carried out a study
among students of science, engineering, and
medical colleges in Zhejiang province,
China and found a high prevalence of IBS,
with females and medical students having
significantly increased risk as compared to
males and non-medical students.14

Compared to non-IBS patients, individ-
uals with IBS inflict more costs on the
health care system.15 The lower quality of
life, concern of underlying causes, frequen-
cy of symptoms, and coexisting health
problems may lead to repeated hospital vis-
its and costly investigations of IBS
patients.3 Also, IBS is the second highest
cause of absenteeism from work.16 In the
Southwestern part of Saudi Arabia (Jazan
province), there is no available data on the
prevalence rate of IBS among undergradu-
ate students. Therefore, this study was
designed to determine the prevalence of
IBS and its associated factors in a large
sample of undergraduate students from
Jazan University, Saudi Arabia. 

Materials and Methods 
Study population and design 

This observational cross-sectional study
was conducted between 13 March and 21
May of the academic year 2017-2018 at
Jazan University, Saudi Arabia. The target
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study population was both male and female
students of the following colleges: comput-
er sciences, sciences, applied medical sci-
ences, medicine, education, and business
administration. The study included all stu-
dents from the aforementioned colleges
who accepted to participate. Excluded from
the study were students who had
Inflammatory Bowel Disease (IBD) or red
flag symptoms in form of fever, weight loss,
blood in stool, anemia, abnormal physical
findings or blood studies, and family history
of IBD or cancer.17

Using the stratified multistage random
sampling method, a sample of 890 partici-
pants was calculated for the purpose of the
current study. The sample was first strati-
fied according to the three sectors, namely,
scientific colleges, health-related colleges,
and humanity colleges. Then, colleges were
selected randomly from each sector and,
finally, clusters of classes were randomly
selected from each stratum. The formula for
a cross-sectional study, n = ([z2 × p × q])/d2,
was used to calculate the sample size, where
z = 95% confidence interval, p = prevalence
of knowledge 50%, q = 1 – p, d = error
≤5%, and a 25% nonresponse rate. To adjust
the number of students in each faculty,
probability proportional to size sampling
was used. 

Data collection and outcome assess-
ment 

The study subjects were approached in
their colleges by data collectors who were
trained and well-prepared to explain the
purpose of the study to students. After
obtaining a written consent from each stu-
dent, data collectors waited somewhere near
for the completion of the questionnaire to
give respondents the opportunity to ask
clarifying questions regarding the interpre-
tation of terms or questions in the question-
naire. Data were collected using a validated,
structured, anonymous, and self-assessment
Arabic questionnaire. The questionnaire
was presented in three main parts. First part
included questions about sociodemographic
and behavioral characteristics. Given the
self-assessment nature of the study ques-
tionnaire, first part was ended by ‘yes’ or
‘no’ questions to rule out red flag symptoms
listed in the previous section. 

Second part included questions to
screen for IBS symptoms.18 According to
the Rome IV diagnostic Criteria, diagnosis
of IBS requires the presence of recurrent
abdominal pain for at least one day/week
during the past three months for at least six
months or more duration associated with
two or more of the following: i) the pain is
related to defecation; and/or ii) onset is
associated with stool frequency change;

and/or iii) onset is associated with stool
appearance change. The Arabic translated
version of Rome IV questionnaire was used
with an official permission obtained from
the foundation (www.theromefounda-
tion.org). The Rome IV Criteria for IBS
diagnosis have an excellent specificity of
97.1% and a moderate sensitivity of
62.7%.19 The classification of IBS subtypes
was obtained using the Bristol Stool Form
Scale (BSFS) and participants were classi-
fied as Constipation predominant (IBS-C)
group, Diarrhea predominant (IBS-D)
group, Mixed (IBS-M) group, and
Unspecified (IBS-U) group.20 BSFS was
translated into Arabic by the study authors
using back translation and was pre-tested
for clarity on a sample of 10 students who
were not included in the final analysis.
BSFS has a sensitivity of 68.0% and a
specificity of 69.7% when used with an
optimal stool frequency of ≤ 3 bowel move-
ments in 5 days; a sensitivity of 64.0% and
a specificity of 83.4% when used with an
optimal stool frequency of ≤ 2 in 5 days.21

Second part was ended by ‘yes’ or ‘no’
questions regarding family history of IBS,
history of recent travel, preceding diagnosis
of IBS by a physician, absenteeism from the
university due to IBS symptoms. 

Last part screened for anxiety and
depressive symptoms using the Arabic ver-
sion of the Hospital Anxiety and Depression
Scale (HADS),22,23 which is a standardized,
validated and reliable self-assessment rating
scale consisting of 14 items for detecting
cases of anxiety and depression. A four-
point scale was used to classify subjects
according to the severity of anxiety and
depression symptoms, with 0 indicating no
symptoms, 1 for mild symptoms, 2 for mod-
erate symptoms, and 3 for severe symp-
toms. The total score of HADS (i.e. the
summation of all seven items in each sub-
scale) ranged from 0 to 21. Then, responses
were divided into: normal (0-7); borderline
(8-10); and case (11-21).22 The current
study yielded a Cronbach’s a of .84 and .74
for the anxiety and depression subscales of
the HADS, respectively.

Ethical statement 
All participants gave written consent

after being informed of the study objectives,
their rights to participate, and that their
information will be kept anonymous and
only used for the scientific purpose of the
present study. Ethical approval (reference
no: REC39/8-S035) was obtained from the
Scientific Research Ethics Committee at
Jazan University.

Statistical analysis 
The analysis was conducted using

Statistical Package of Social Sciences
(SPSS) Version 20 (SPSS Inc., Chicago,
IL). All eligible questionnaires were double
checked before coding. Frequencies of cat-
egorical variables were determined using
descriptive analyses. Qualitative and quan-
titative variables were compared using
Pearson’s χ2 test or Fisher’s exact test and
Student’s t-test, respectively. In addition,
multivariate logistic regression was con-
ducted to determine potential independent
risk factors for IBS using a model simulta-
neously including all significant results
from the bivariate logistic regression.
Unadjusted and adjusted Odds Ratios (ORs)
and their 95% Confidence Intervals (CIs)
are reported. Associations were considered
statistically significant when P value <0.05. 

Results
Of the 890 recruited students, 65 (7.3%)

were excluded because of incomplete data.
The remaining 825 completed the study
questionnaire, giving a response rate of
92.7%. Of the 825 respondents, 442
(53.6%) were females and 383 (46.4%)
were males, with a mean age of 22.13 ±
1.66 years and 21.23 ± 1.68 years, respec-
tively. Table 1 describes the overall preva-
lence of IBS and its subtypes in the study
population. Rome IV Criteria identified 73
(8.8%) individuals as having IBS, with a
female/male ratio of 1.5:1. Twenty-three
cases were IBS-C (31.5%), 21 were IBS-M
(28.8%), 16 were IBS-D (21.9%), and 13

                                                                                                                             Article

Table 1 Prevalence of Irritable Bowel Syndrome (IBS) and its subtypes in the study pop-
ulation (N=825)

Variable                                                           Students with IBS (n = 73)

IBS                                                                                                              73 (8.8)
IBS subtypes                                                                                                   
  IBS constipation (IBS-C)                                                                   23 (31.5)
  IBS diarrhea (IBS-D)                                                                          16 (21.9)
  IBS mixed (IBS-M)                                                                             21 (28.8)
  IBS unspecified (IBS-U)                                                                   13 (17.8)

IBS-C, constipation predominant IBS; IBS-M, mixed IBS; IBS-D, diarrhea predominant IBS, IBS-U, unspecified IBS.
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were IBS-U (17.8%).
Table 2 describes the sociodemographic

characteristics of students with and without
IBS. Female students (10.0%) were more
affected by IBS than were male students
(7.6%). The prevalence of IBS was highest
in students of scientific colleges (16.5%)
and lowest in students of humanities college
(3.4%). Regarding living condition, IBS
was more common in students living on
campus (26.7%), followed by students liv-
ing in a rented apartment (9.4%), with stu-
dents living with their families having the
lowest prevalence rate of IBS (7.6%). The
study showed that there was significant dif-
ference in IBS prevalence between different
college types (p<0.0001) and different liv-
ing conditions (p<0.0001).

Behavioral and health background char-
acteristics were compared between IBS and
non-IBS groups. As shown in Table 3, IBS
was found in 28 (21.5%) of smokers, 9
(18.0) of Khat chewers, 33 (14.3%) of stu-
dents who reported having food intolerance,
22 (14.3%) of students who reported a past
history of travel diarrhea, 27 (12.7%) of stu-
dents with a 1st degree relative affected by
IBS, and 43 (13.4%) of students who
reported suffered from emotional stress in
the past 6 months preceding the study. A
statistically significant difference was
observed in cigarette smoking (p<0.0001),
Khat chewing (p=0.003), food intolerance
(p=0.001), travel diarrhea (p=0.01), family
history of IBS (p=0.01), and emotional
stress (p=0.005).  

The number of anxiety cases (HADS <
11) was slightly higher in non-IBS group
(22.5%) than in IBS group (20.6%).
Regarding depression, the number of cases
was higher in IBS group (16.2%) than in
non-IBS group (13.9%). No difference was
observed in both anxiety and depression
subtypes between IBS and non-IBS groups
(Table 4). 

Separate bivariate analyses were con-
ducted to determine potential risk factors
for IBS among the study subjects. Then, a
multivariate logistic regression analysis was
adjusted for all significant variables 
(p<0.05) listed in Table 5. The analysis
showed that the odds of having IBS are 2.74
times higher for smokers compared to non-
smokers (OR=2.74; 95%CI: 1.24-6.07).
Those who experienced emotional stress in
the 6 months prior to the study were 2.53
times more likely to have IBS than those
who did not (OR=2.53; 95%CI: 1.28-5.00).
Those who suffered from food intolerance
were 2.15 times more likely to have IBS
than those who did not (OR=2.15; 95%CI:
1.11-4.16). Medical colleges (OR=10.42;
95%CI: 3.45-31.51) and scientific colleges
(OR=5.16; 95%CI: 1.64-16.22) were asso-

ciated with a higher risk of IBS compared to
humanities colleges.

Discussion
To the best of our knowledge, this

appears to be the first investigation on the
epidemiology of IBS using Rome IV
Criteria in Saudi University students. Our
data revealed that the overall prevalence of
IBS was 8.8%, which is lower than what
was found by other studies on university
students. In a study from the King
Abdulaziz University, Jeddah, 31.8% of
medical students met the Rome III Criteria
for IBS diagnosis. In another study from the
King Saud bin Abdulaziz University in
Riyadh, 21% of students were affected by
IBS as per Rome III Criteria.12

In terms of sex difference, the preva-
lence of IBS in the present study was higher
among females as compared to males (with
female to male ratio of 1.5:1). In contrast to
some of the previous studies, the difference

was not statistically significant. It is note-
worthy that, according to a 2018 systematic
review, the sex difference in IBS prevalence
may be geographically variable.6 For
instance, the distribution of IBS cases is
fairly equal between Asian women and
men, but in the United States, Canada, and
Israel, IBS is twice as prevalent in women.
Possible explanations for these findings are
differences between Asian and Western
individuals with IBS, including intestinal
microbiota and diet, a hygiene hypothesis
model, or cultural differences in behaviors
related to health care seeking.24

In a comparison between the two crite-
ria for IBS diagnosis (Rome III vs Rome
IV), Bai et al found a substantially lower
prevalence rate using Rome IV criteria
(6.1% vs 12.4% using Rome III criteria) and
concluded that Rome IV-positive IBS
patients represented a subgroup of Rome
III-positive patients with more severe
symptoms.25 This is consistent with another
large-scale population-based study which
showed that Rome IV-positive IBS patients

                             Article

Table 2. Sociodemographic characteristics of the study population according to IBS
prevalence.

Variable                                       IBS (%)             Non-IBS (%)      χ2 or t-value     p value

Sex                                                                                                                                             1.444                  0.229
    Males (n=383)                                      29 (7.6)                       354 (92.4)                                                     
    Females (n=442)                                44 (10.0)                      398 (90.0)                                                     
    Mean age years (SD)                        21.96 (1.7)                    21.58 (1.7)                      1.72                    0.09
College                                                                                                                                     30.402               <0.0001
    Medical colleges (n=252)                  20 (7.9)                       232 (92.1)                                                     
    Scientific colleges (n=254)              42 (16.5)                      212 (83.5)                                                     
    Humanities colleges (n=319)           11 (3.4)                       308 (96.6)                                                     
Academic year of study                                                                                                         8.460                   0.21
    1st (n=80)                                               2 (2.5)                         78 (97.5)                                                      
    2nd (n=216)                                          26 (12.0)                      191 (88.0)                                                     
    3rd (n=196)                                            14 (7.1)                       182 (92.9)                                                     
    4th (n=265)                                           27 (10.2)                      238 (89.8)                                                     
    5th (n=20)                                               1 (5.0)                         19 (95.0)                                                      
    6th (n=27)                                               2 (7.4)                         25 (92.6)                                                      
Marital status                                                                                                                          0.037                  0.874
    Single (n=672)                                     59 (8.8)                       613 (91.2)                                                     
    Married (n=151)                                  14 (9.3)                       137 (90.7)                                                     
Living condition                                                                                                                     19.064               <0.0001
    With parents (n=684)                         52 (7.6)                       632 (92.4)                                                     
    In rented apartment (n=96)              9 (9.4)                         87 (90.6)                                                      
    On campus (n=45)                             12 (26.7)                       33 (73.3)                                                      
Income                                                                                                                                     3.538                   0.17
    Enough and exceeds (n=239)          17 (7.1)                       222 (92.9)                                                     
    Enough only (n=481)                         50 (10.4)                      431 (89.6)                                                     
    Not enough (n=104)                            6 (5.8)                         98 (94.2)                                                      
Parents                                                                                                                                     8.550                   0.07
    Living together (n=638)                     48 (7.5)                       590 (92.5)                                                     
    Divorced (n=60)                                  7 (11.7)                        53 (88.3)                                                      
    Father passed out (n=91)                11 (12.1)                       80 (87.9)                                                      
    Mother passed out (n=20)                4 (20.0)                        16 (80.0)                                                      
    Both passed out (n=15)                     3 (20.0)                        12 (80.0)                                                      

IBS, subjects with IBS (Irritable bowel syndrome); Non-IBS, subjects without IBS. Medical colleges include medicine and applied medical
sciences; scientific colleges include computer sciences and sciences; humanities colleges include business administration and education. 
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(5.7%) represented half of Rome III-posi-
tive patients (10.7%).26 Furthermore, sever-
al population-based studies from the USA,
Canada and the UK have reported reduction
of IBS prevalence to 50% when using
Rome IV instead of Rome III diagnostic cri-
teria.27 This could be a reasonable explana-
tion for the lower prevalence rate of IBS in
this study as compared to prior reports from
Saudi Arabia using Rome III criteria.11,28

Another important difference between
our study and most of the similar studies
from Saudi Arabia is that we included stu-
dents of scientific and humanities colleges,
along with medical students, to assess the
effect of college type-related factors on IBS
prevalence. IBS is most commonly reported
to be higher among medical students, possi-
bly due to stressful medical students’
lifestyle.12,13 However, taking non-academ-
ic stressors into consideration, we should
not assume that non-medical students are
less prone to stress. For instance, they may
have less job opportunities in Saudi Arabia
as compared to medical students. In the cur-
rent study, the analysis of emotional stress
revealed that students of sciences (21.3%)
and students of humanities (28.0%) signifi-
cantly reported more stress than did medical
students (15.9%). This is in accordance to a
previous study from Jazan University.29

Additionally, the role of stress in IBS in the
current study is evident from the increased
occurrence of IBS in those living away
from home, which is in agreement with
some previous reports.30,31

Regular cigarette smoking in our study
was the most significant independent risk
factor for IBS (OR = 2.74; 95%CI: 1.24-
6.07). The relationship between cigarette
smoking and IBS has been reported to be
inconsistent in the literature. While some
studies showed that smoking was associated
with a higher IBS prevalence,32,33 other
studies found no effect.30,34 The disagree-
ment in the association between smoking
and IBS may be due to the fact that smoking
has a close correlation with sociodemo-
graphic variables and stress, therefore it
may reflect a multiplicity of several differ-
ent factors affecting the digestive system.32

Khat (Catha edulis) is a stimulant sub-
stance that is commonly used in the East
Africa, Yemen, and the Southern region of
KSA. A large scale population-based study
showed that almost one-third (33.2%) of
Jizani population (people who live in Jazan
Province of the KSA) used Khat at some
point in their lives.32 Although some studies
have linked Khat chewing to gastrointesti-
nal disorders, no research prior to this
investigation has directly examined the role
of Khat in the development of IBS. We
found that regular Khat chewers (defined as

individuals who used Khat on daily or
weekly basis, and not occasionally in social
events) were significantly more likely to
have IBS. Despite being a significant pre-
dictor in the bivariate analysis (OR = 2.44;
95%CI: 1.13-5.24), Khat chewing was not
associated with IBS after adjustment for
variables listed in Table 5. This finding may
indirectly confirm the important role of
smoking in IBS as Khat chewing may
induce and sustain tobacco smoking and
trigger cessation relapses among simultane-
ous tobacco and Khat users.35 Moreover, we
found that 56.0% of Khat chewers (56.0%)
were simultaneously cigarette smokers.
Certainly, more studies are needed for a bet-
ter understanding of the association
between Khat chewing and IBS. 

Food intolerance is a well-established

provoking and exacerbating factor in
patients with IBS. The finding that respon-
dents with food intolerance were twice as
likely to have IBS symptoms is consistent
with what has been reported in the litera-
ture.30,34 However, we did not examine
which type of food caused food intolerance
in the studied population, which is a limita-
tion of this study. 

Several studies have suggested that
heredity play an important role in IBS
development.26,36 In accordance with what
has been reported previously, having a first-
degree relative with IBS in this study was
significantly associated with IBS. However,
family history was not found to be signifi-
cant in multivariate analysis. This may indi-
cate that both heredity and environmental
factors are integral to the etiology of IBS.37

                                                                                                                             Article

Table 3. Behavioral and health background characteristics of the study population
according to IBS prevalence.

Variable                                       IBS (%)             Non-IBS (%)              χ2             p value

Regular exercise                                                                                                                    0.177                  0.655
     Yes (n=176)                                          17 (9.7)                       159 (90.3)                                                     
     No (n=648)                                           56 (8.6)                       592 (91.4)                                                     
Cigarettes smoking status                                                                                                   30.653               <0.0001
     Regular smoker (n=130)                  28 (21.5)                      102 (78.5)                                                     
     Non- or occasional smoker (n=693)45 (6.5)                      648 (93.5)                                                     
Khat chewing status                                                                                                              5.527                   0.03
     Regular Khat chewer (n=50)           9 (18.0)                        41 (82.0)                                                      
     Non- or occasional Khat chewer (n=775)                             64 (8.3)                   711 (91.7)                  
Food intolerance                                                                                                                   12.389                 0.001
     Yes (n=231)                                         33 (14.3)                      198 (85.7)                                                     
     No (n=593)                                           39 (6.6)                       554 (93.4)                                                     
Travel diarrhea                                                                                                                       6.808                   0.01
     Yes (n=154)                                         22 (14.3)                      132 (85.7)                                                     
     No (n=667)                                           51 (7.6)                       616 (92.4)                                                     
IBS in a 1st degree relative                                                                                                  6.012                   0.01
     Yes (n=213)                                         27 (12.7)                      186 (87.3)                                                     
     No (n=361)                                           24 (6.6)                       337 (93.4)                                                     
Chronic medical conditions                                                                                                2.627                   0.12
     Yes (n=71)                                           10 (14.1)                       61 (85.9)                                                      
     No (n=753)                                           63 (8.4)                       690 (91.6)                                                     
Emotional stress in past 6 months                                                                                    7.984                  0.005
     Yes (n=321)                                         43 (13.4)                      278 (86.6)                                                     
     No (n=385)                                           27 (7.0)                       358 (93.0)                                                     
IBS, subjects with IBS (Irritable bowel syndrome); Non-IBS, subjects without IBS. 

Table 4. Prevalence of anxiety and depression according to IBS prevalence.

Variable                          IBS (%)               Non-IBS (%)                  χ2                    p value

Anxiety                                                                                                                            0.903                           0.64
     No anxiety                           43 (63.2)                         412 (57.5)                                                                  
     Borderline                           11 (16.2)                         143 (20.0)                                                                  
     Diseased                             14 (20.6)                         161 (22.5)                                                                  
Depression                                                                                                                     0.501                           0.78
     No depression                   44 (64.7)                         455 (63.9)                                                                  
     Borderline                           13 (19.1)                         158 (22.2)                                                                  
     Diseased                             11 (16.2)                          99 (13.9)                                                                   
IBS, subjects with IBS (Irritable bowel syndrome); Non-IBS, subjects without IBS. 
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Additionally, it is still uncertain whether
genetic factors or traits related to learned
behavior are closely linked to IBS.36,38

Furthermore, the possibility that some
respondents were not aware of family mem-
bers with IBS is noteworthy, and the real
frequency of students with IBS-positive rel-
atives may be much higher than what we
found. IBS in this study was significantly
more common in respondents who reported
a history of traveler’s diarrhea as compared
to those who did not. Although the mecha-
nism is not fully understood, IBS has been
linked to traveler’s diarrhea in the
literature.39,40 To accurately assess the role
of traveler’s diarrhea in IBS, we recom-
mend future works to include details
regarding the onset and symptoms of travel-
er’s diarrhea, as well as to exclude cases in
which IBS was diagnosed before travel. 

As discussed earlier in this section, we
found that emotional stress was common in
IBS-positive participants and significantly
predicted the odds of having IBS after
adjustment for other factors. However, in
contrast to previous studies in KSA, we
found no significant association between
IBS and anxiety and depression. Using
Rome III criteria and HADS, some studies

showed that anxiety was significantly more
common among patients with IBS.41

However, the association between psychi-
atric disorders (anxiety and depression) and
IBS was inconsistent in a recent meta-
analysis of eight studies.42 Therefore, fur-
ther investigation of the role of anxiety and
depression in IBS patients using longitudi-
nal prospective interview-based study
designs is warranted.

In conclusion, our analysis identified
8.8% IBS-positive cases. The main predic-
tors of IBS were cigarette smoking, emo-
tional stress during the past six months prior
to the study, food intolerance, and being a
student in a scientific college. However, no
significant association was found between
IBS and psychiatric disorders. Future stud-
ies are required to reveal the complex path-
ogenicity of IBS in order to open the door
towards new management lines. 

Study limitations
This study was not without limitations.

We used self-administered questionnaires to
collect data which may result in a high fre-
quency of missed data and inaccurate
answers than in interview-based study
designs. In addition, Rome IV is a newly

published tool and only few studies have
used it to diagnose IBS, thus we could not
compare our results to previous studies on
similar target subjects (i.e. undergraduate
students). The amount and duration of ciga-
rettes smoking and Khat chewing were not
quantified. Some participants with celiac
disease could have been included in the
study as there were no questions to exclude
cases with celiac disease. Finally, details
regarding the onset and symptoms of travel-
er’s diarrhea were not included. 

References 
1. Adriani A, Ribaldone DG, Astegiano et

al. Irritable bowel syndrome: the clini-
cal approach. Panminerva Med
2018;60:213–22. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/3
0257542

2. Gwee KA, Wee S, Wong ML, Png DJ.
The prevalence, symptom characteris-
tics, and impact of irritable bowel syn-
drome in an asian urban community.
Am J Gastroenterol 2004;99:924–31.
Available from: http://www.ncbi.nlm.
nih.gov/pubmed/15128362

3. Ford AC, Forman D, Bailey AG, et al.
Irritable bowel syndrome: a 10-yr natu-
ral history of symptoms and factors that
influence consultation behavior. Am J
Gastroenterol 2008;103:1229–39; quiz
1240. Available from: http://www.ncbi.
nlm.nih.gov/pubmed/18371141

4. Longstreth GF, Thompson WG, Chey
WD, et al. Functional bowel disorders.
Gastroenterol 2006;130:1480–91.
Available from: http://www.ncbi.nlm.
nih.gov/pubmed/16678561

5. Sayuk GS, Wolf R, Chang L.
Comparison of symptoms, healthcare
utilization, and treatment in diagnosed
and undiagnosed individuals with diar-
rhea-predominant irritable bowel syn-
drome. Am J Gastroenterol
2017;112:892–9. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/2
8094313

6. Lovell RM, Ford AC. Effect of gender
on prevalence of irritable bowel syn-
drome in the community: systematic
review and meta-analysis. Am J
Gastroenterol 2012;107:991–1000.
Available from: http://www.ncbi.
nlm.nih.gov/pubmed/22613905

7. Lacy BE, Mearin F, Chang L, et al.
Bowel Disorders. Gastroenterol
2016;150:1393-1407.e5. Available
from: http://linkinghub.elsevier. com/
retrieve/pii/S0016508516002225

8. Spiegel BM, Bolus R, Agarwal N, et al.
Measuring symptoms in the irritable

                             Article

Table 5. Evaluation of risk factors for IBS by bivariate and multivariate logistic regression
analyses.

Variable                                              Unadjusted                                        Adjusted
                                                  OR         95%CI        p value             OR       95%CI     p value

College                                                                            
     Humanities                                        1                                                                          1                                        
     Scientific                                          2.4           1.13-5.14              0.02                     5.16       1.64-16.22        0.005
     Medical                                             5.5          2.79-11.02            0.000                   10.42      3.45-31.51        0.000
Accommodation                                                                                                                                     
     At parents                                           1                                                                          1                                        
     In rented accommodation           1.26          0.60-2.64              0.54                     1.63        0.62-4.31          0.32
     On campus                                      4.42          2.15-9.07             0.000                    2.33        0.66-8.22          0.19
Smoking                                                                                                                                                                         
     No                                                        1                                                                          1                                        
     Yes                                                     3.95          2.36-6.62             0.000                    2.74        1.24-6.07          0.01
Khat chewing                                                                                                                                                                
     No                                                        1                                                                          1                                        
     Yes                                                     2.44          1.13-5.24              0.02                     1.44        0.35-5.91          0.61
Food intolerance                                                                                                                                                         
     No                                                        1                                                                          1                                        
     Yes                                                     2.37          1.45-3.87             0.000                    2.15        1.11-4.16          0.02
Travel diarrhea                                                                                                                                                             
     No                                                        1                                                                          1                                        
     Yes                                                     2.01          1.18-3.43              0.01                     1.08        0.49-2.36          0.85
IBS in a 1st degree relative                                                                                                                                       
     No                                                        1                                                                          1                                        
     Yes                                                     2.04          1.14-3.63              0.02                     1.49        0.75-2.93          0.25
Emotional stress in past 6 months                                                                                                                         
     No                                                        1                                                                          1                                        
     Yes                                                     2.05          1.24-3.40              0.01                     2.53        1.28-5.00          0.01
IBS, irritable bowel syndrome; OR, odds ratio; CI, Confidence interval.

[page 14]                                                      [Gastroenterology Insights 2019; 10:8239]

Non
-co

mmerc
ial

 us
e o

nly



                                   [Gastroenterology Insights 2019; 10:8239]                                                     [page 15]

bowel syndrome: development of a
framework for clinical trials. Aliment
Pharmacol Ther 2010;32:1275–91.
Available from: http://www.ncbi.nlm.
nih.gov/pubmed/20955447

9. Talley NJ. Irritable bowel syndrome.
Intern Med J 2006;36:724–8. Available
from: http://doi.wiley.com/10.1111/
j.1445-5994.2006.01217.x

10. Saito YA, Petersen GM, Locke GR,
Talley NJ. The genetics of irritable
bowel syndrome. Clin Gastroenterol
Hepatol 2005;3:1057–65. Available
from: http://www.ncbi.nlm.nih. gov/
pubmed/16271334

11. Ibrahim NKR, Battarjee WF,
Almehmadi SA. Prevalence and predic-
tors of irritable bowel syndrome among
medical students and interns in King
Abdulaziz University, Jeddah. Libyan J
Med 2013;8:21287. Available from:
https://www.tandfonline.com/doi/full/1
0.3402/ljm.v8i0.21287

12. Alaqeel MK, Alowaimer NA, Alonezan
AF, et al. Prevalence of irritable bowel
syndrome and its association with anxi-
ety among medical students at King
Saud Bin Abdulaziz University for
health sciences in Riyadh. Pakistan J
Med Sci 2017;33:33–6. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/2
8367168

13. Okami Y, Kato T, Nin G, et al. Lifestyle
and psychological factors related to irri-
table bowel syndrome in nursing and
medical school students. J
Gastroenterol 2011;46:1403–10.
Available from: http://www.ncbi. nlm.
nih.gov/pubmed/21863219

14. Chu L, Zhou H, Lü B, et al. [An epi-
demiological study of functional bowel
disorders in Zhejiang college students
and its relationship with psychological
factors]. [Article in chinese]. Zhonghua
nei ke za zhi 2012;51:429–32. Available
from: http://www.ncbi.nlm.nih. gov/
pubmed/22943750

15. Butt AS, Salih M, Jafri W, et al. Irritable
bowel syndrome and psychiatric disor-
ders in pakistan: a case control study.
Gastroenterol Res Pract 2012;2012:
291452. Available from: http://www.
ncbi.nlm.nih.gov/pubmed/22505882

16. Sandler RS, Everhart JE, Donowitz M,
et al. The burden of selected digestive
diseases in the United States.
Gastroenterol 2002;122:1500–11.
Available from: https://www.
ncbi.nlm.nih.gov/pubmed/11984534

17. American Gastroenterology
Association. American
Gastroenterological Association med-
ical position statement: irritable bowel
syndrome. Gastroenterology 2002;123:

2105–7. Available from: http://www.
ncbi.nlm.nih.gov/pubmed/12454865

18. Lacy BE, Patel NK. Rome criteria and a
diagnostic approach to irritable bowel
syndrome. J Clin Med 2017;6:99.
Available from: http://www.mdpi.
com/2077-0383/6/11/99

19. Simren M, Palsson OS, Whitehead WE.
Update on Rome IV criteria for colorec-
tal disorders: implications for clinical
practice. Curr Gastroenterol Rep
2017;19:15. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/2
8374308

20. Chumpitazi BP, Self MM, Czyzewski
DI, et al. Bristol stool form scale relia-
bility and agreement decreases when
determining Rome III stool form desig-
nations. Neurogastroenterol Motil
2016;28:443–8. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/2
6690980

21. Jaruvongvanich V, Patcharatrakul T,
Gonlachanvit S. Prediction of delayed
colonic transit using bristol stool form
and stool frequency in eastern consti-
pated patients: a difference from the
west. J Neurogastroenterol Motil
2017;23:561–8. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/2
8738452

22. Terkawi AS, Tsang S, AlKahtani GJ, et
al. Development and validation of ara-
bic version of the hospital anxiety and
depression scale. Saudi J Anaesth
2017;11:S11–8. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/2
8616000

23. Rishi P, Rishi E, Maitray A, et al.
Hospital anxiety and depression scale
assessment of 100 patients before and
after using low vision care: a prospec-
tive study in a tertiary eye-care setting.
Indian J Ophthalmol 2017;65:1203–8.
Available from: http://www.ncbi.
nlm.nih.gov/pubmed/29133652

24. Lee OY. Asian motility studies in irrita-
ble bowel syndrome. J
Neurogastroenterol Motil 2010;16:120–
30. Available from: http://www.
jnmjournal.org/journal/view.html?doi=
10.5056/jnm.2010.16.2.120

25. Bai T, Xia J, Jiang Y, et al. Comparison
of the Rome IV and Rome III criteria
for IBS diagnosis: a cross-sectional sur-
vey. J Gastroenterol Hepatol
2017;32:1018–25. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/2
7862281

26. Whitehead WE, Palsson OS, Simrén M.
Irritable bowel syndrome: what do the
new Rome IV diagnostic guidelines
mean for patient management? Expert
Rev Gastroenterol Hepatol

2017;11:281–3. Available from:
https://www.tandfonline.com/doi/full/1
0.1080/17474124.2017.1292130

27. Palsson OS, van Tilburg MA, Simren
M, et al. Mo1642 population prevalence
of Rome IV and Rome III Irritable
Bowel Syndrome (IBS) in the United
States (US), Canada and the United
Kingdom (UK). Gastroenterol
2016;150:S739–40. Available from:
https://linkinghub.elsevier.com/retrieve
/pii/S0016508516325136

28. Alaqeel MK, Alowaimer NA, Alonezan
AF, et al. Prevalence of irritable bowel
syndrome and its association withanxi-
ety among medical students at King
Saud bin Abdulaziz University for
Health Sciences in Riyadh. Pakistan J
Med Sci 20176;33. Available from:
http://pjms.com.pk/index.php/pjms/arti
cle/view/12572

29. Hakami R. Prevalence of psychological
distress among undergraduate students
at Jazan University: A cross�sectional
study. Saudi J Med Med Sci
2017;6:82�8. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/
30787826

30. Costanian C, Tamim H, Assaad S.
Prevalence and factors associated with
irritable bowel syndrome among uni-
versity students in Lebanon: findings
from a cross-sectional study. World J
Gastroenterol 2015;21:3628–35.
Available from: http://www.ncbi.nlm.
nih.gov/pubmed/25834330

31. Mansour-Ghanaei F, Fallah M,
Heidarzadeh A, et al. Prevalence and
characteristics of irritable bowel syn-
drome (IBS) amongst medical students
of Gilan Northern Province of Iran.
MEJDD 2011;1:100-5. Available from:
http://www.mejdd.org/index.php/mejdd
/article/view/434

32. Lee OY. Prevalence and risk factors of
irritable bowel syndrome in Asia. J
Neurogastroenterol Motil 2010;16:5–7.
Available from: http://www.jnmjour-
nal.org/journal/view.html?doi=10.5056/
jnm.2010.16.1.5

33. Helvaci MR, Ayyildiz O, Algin MC, et
al. Irritable bowel syndrome and smok-
ing. World Fam Med Journal/Middle
East J Fam Med 2017;15:7–11.
Available from: http://platform.alman-
hal .com/MNHL/Preview/?ID=2-
113208

34. Chatila R, Merhi M, Hariri E, et al.
Irritable bowel syndrome: prevalence,
risk factors in an adult Lebanese popu-
lation. BMC Gastroenterol
2017;17:137. Available from: https://
bmcgastroenterol.biomedcentral.com/ar
ticles/10.1186/s12876-017-0698-2

                                                                                                                             Article

Non
-co

mmerc
ial

 us
e o

nly



[page 16]                                                      [Gastroenterology Insights 2019; 10:8239]

35. Kassim S, Rogers N, Leach K. The like-
lihood of khat chewing serving as a
neglected and reverse ‘gateway’ to
tobacco use among UK adult male khat
chewers: a cross sectional study. BMC
Public Health 2014;14:448. Available
from: http://www.ncbi.nlm.nih.gov/
pubmed/24885131

36. Canavan C, West J, Card T. The epi-
demiology of irritable bowel syndrome.
Clin Epidemiol  2014;6:71–80.
Available from: http://www.ncbi.
nlm.nih.gov/pubmed/24523597

37. Talley NJ. Genes and environment in
irritable bowel syndrome: one step for-
ward. Gut  2006;55:1694–6. Available
from: http://www.ncbi.nlm.nih.
gov/pubmed/17124153

38. Hopper JL, Bishop DT, Easton DF.

Population-based family studies in
genetic epidemiology. Lancet 2005;
366:1397–406. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/1
6226618

39. DuPont HL, Galler G, Garcia-Torres F,
et al. Travel and travelers’ diarrhea in
patients with irritable bowel syndrome.
Am J Trop Med Hyg 2010;82:301–5.
Available from: http://www.ncbi.
nlm.nih.gov/pubmed/20134008

40. Stermer E, Lubezky A, Potasman I, et
al. Is Traveler’s diarrhea a significant
risk factor for the development of irrita-
ble bowel syndrome? A prospective
study. Clin Infect Dis 2006;43:898–901.
Available from:
https://academic.oup.com/cid/article-
lookup/doi/10.1086/507540

41. Lee S-Y, Kim JH, Sung I-K, et al.
Irritable bowel syndrome is more com-
mon in women regardless of the men-
strual phase: A Rome II-based survey. J
Korean Med Sci 2007;22:851.
Available from: https://synapse.kore-
amed.org/DOIx.php?id=10.3346/jkms.
2007.22.5.851

42. Fond G, Loundou A, Hamdani N, et al.
Anxiety and depression comorbidities
in irritable bowel syndrome (IBS): a
systematic review and meta-analysis.
Eur Arch Psychiatry Clin Neurosci
2014;264:651–60. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/2
4705634

                             Article

Non
-co

mmerc
ial

 us
e o

nly




