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INTRODUCTION
Irritable bowel syndrome or commonly known as IBS is the most common 

functional gastrointestinal disease, with an estimated prevalence of 10% to 
20% in different regions worldwide.1 These rates have been reported to be 
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ABSTRACT

BACKGROUND
After the introduction of the Rome IV criteria for the diagnosis of irritable bowel syndrome (IBS), 

studies on the clinical significance of the new criteria in the settings of a large study has been scarce.
Objective: Herein we used the infrastructures provided by one the largest cohort studies in Iran to 
evaluate the epidemiological features related to IBS.

METHODS
A total of 9264 participants, were enrolled in the initial registry. Diagnosis of IBS was done using 

the Rome IV criteria. Individuals with IBS were compared with a control group. Since the study 
included a large sample size of patients, we used the penalized smoothly clipped absolute deviation 
(SCAD) regression analysis to construct a model for the evaluation of factors associated with IBS.

RESULTS
Overall, data of 9163 participants entered the final analysis. In total, 1067 (11.6%) individuals 

were diagnosed with IBS, among which 57 (5.3%) were diarrhea dominant (IBS-D), 380 (35.6%) 
were constipation dominant (IBS-C), and 630 (59%) did not mention having any of the two (IBS-U).

In the regression model, back pain/arthralgia (OR: 1.98, 95% CI: 1.65 - 2.40), insomnia (OR: 
1.65, 95% CI: 1.40 - 1.93), depression (OR: 1.64, 95% CI: 1.38 - 1.95), female sex (OR: 1.58, 95% 
CI: 1.27 - 1.96), anxiety (OR: 1.43, 95% CI: 1.21 - 1.69), and being married (OR: 1.23, 95% CI: 
1.03 - 1.48), were associated with higher rates of IBS. We found that IBS prevalence displays a peak 
at the age of 41 years for both men and women.

CONCLUSION
The present study provides a background for follow-up studies to be conducted in order to 

evaluate causality between IBS and some major diseases such as liver disease. We also found that 
opium use, although not statistically significant, in addition to sex, education, back/joint pain, 
depression, insomnia, anxiety, and marital status might be a contributing factor in IBS.
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lower in Asian countries compared with western coun-
tries.2 However, prevalence rates are expected to rise in 
Eastern countries as life style and socioeconomic factors 
are rapidly changing.3 The disease puts a great load on 
worldwide health care systems and constitutes 25% of 
all outpatient visits to gastroenterologists.4,5

The presentation of symptoms in IBS has a relapsing-
remitting nature. No structural abnormality has been 
defined that would explain the symptoms of the disease, 
therefore it is considered a functional disease.6 Multiple 
factors have been related to IBS pathogenesis including 
changes in motility and microbiota of the gastrointestinal 
system, infectious factors, food and dietary sensitivity, 
and inflammation; however the etiology of the disease 
still remains unknown.7

Multiple studies have been conducted worldwide to 
evaluate factors associated with IBS. Besides the differ-
ences in definition of IBS, different methodology, and 
sampling techniques between studies, most of the litera-
ture on IBS has been in the settings of cross-sectional 
studies with limited resources and have included multiple 
confounding factors, which have resulted in varying and 
even contradicting findings regarding the risk factors of 
IBS.1 Moreover, recently the ROME group introduced 
the Rome IV criteria for the diagnosis of IBS, and accord-
ingly the definition of IBS has undergone changes,8 how-
ever to date no large study has evaluated IBS considering 
the new diagnostic criteria. 

Herein we proposed to take advantage of the settings 
provided by one of the largest cohort registries in Iran to 
evaluate epidemiological features related to IBS consid-
ering the Rome IV criteria in controlled settings and to 
provide the basis for future follow-up evaluations.

 
MATERIALS AND METHODS

Study settings
This study is part of one of the largest ongoing cohort 

registries in Southern Iran, termed as the Pars Cohort 
Study (PCS). The study is conducted among the residents 
of Valashahr district, Fars, Iran, which has more than 
40000 inhabitants. All participants older than 40 years 
are included in the cohort registry. The main goal of the 
registry is to evaluate non-communicable diseases in the 
Iranian population. A total of 9264 participants were en-
rolled in the initial registry. The PCS questionnaire in-

cludes more than 180 variables and includes information 
on baseline characteristics, life style, disease history, 
family history, and medication history. In addition a food 
frequency questionnaire is filled in for each participant. 
Specifics regarding the PCS protocol have been described 
elsewhere.9 

Study protocol and design
In this study, participants were evaluated based on 

their gastrointestinal symptoms. The PCS questionnaire 
on gastrointestinal symptoms included 19 questions, 
which were categorized as upper gastrointestinal symp-
toms, and lower gastrointestinal symptoms. This section 
included questions regarding acid reflux (frequency, se-
verity and etc.), defecation (frequency, texture, associated 
symptoms such as pain, flatus, weight loss, and blood), 
and abdominal pain (duration and relieving factors). 
Diagnosis of IBS was done using the New Rome IV cri-
teria.8 Those individuals who had missing data regarding 
gastrointestinal symptoms were excluded from the study.

The participants diagnosed as having IBS based on 
the ROME criteria were compared with individuals 
without IBS. Based on expert opinion specific factors 
were extracted from the questionnaires and compared 
between the two groups. 

The two groups were compared regarding age, sex, 
body mass index (BMI), self-reported diseases such as: 
hypertension, diabetes, obstructive lung disease, stroke, 
myocardial infarction, renal failure or chronic kidney 
disease (CKD), chronic obstructive pulmonary disease 
(COPD), liver disease, anxiety, depression, insomnia, 
back pain, arthralgia, history of previous cancer, history 
of ever using cigarettes, current use of cigarettes, use of 
tobacco product other than cigarettes, history of opioid use, 
physical activity, indexes of oral health such as number 
of decayed and missing teeth, number of normal teeth, 
and use of dentures.

The participants were also compared regarding specific 
socioeconomic factors such as status of family household 
(or number of individuals in the household), number of 
bedrooms, house area size, and status of home ownership.

Definition of variables
In the new Rome IV diagnostic criteria for gastroin-

testinal disorders, IBS is defined as abdominal pain with 
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a frequency of at least 1 day per week for the last three 
months, which is associated with two or more of the 
following: symptoms related to defecation, symptoms 
associated with changes in defecation frequency, and 
symptoms associated with changes in stool form 8 with 
the onset at least 6 months before diagnosis.

Ethnicity of the participants was categorized in three 
main groups of those from Fars, those from a Tork back-
ground, and others. Educational level was classified as 
less than 5 years, 6-8 years, between 9 and 12 years, and 
more than 12 years of education. Physical activity was 
defined using the metabolic equivalent of task (MET) 
score.10 For evaluation of dental health status, we evaluated 
the number of decayed, missing, normal teeth, and the 
use of dentures for each patient separately.

Within the cohort protocol, individuals were also 
questioned regarding their form of stool and based on 
the questionnaire, individuals could select from three 
options of diarrhea dominancy, constipation dominancy, 
and normal stool (without diarrhea or constipation), 
which we used to define sub-types of IBS as IBS-D, 
IBS-C, and IBS-unclassified or IBS-U according to the 
ROME criteria.

Statistical analysis
For descriptive statistics and univariate analysis the 

SPSS® software for windows®, version 18, (SPSS Inc., 
Chicago, IL, USA) was used. For comparison of quan-
titative variables between the two groups (patients with 
IBS and patients without IBS), the independent t test and 
for comparison of qualitative variables between the two 
groups the Chi-square and the Fisher’s exact tests were 
used.

As the study included a large sample size of patients 
from a cohort registry, we used the penalized smoothly 
clipped absolute deviation (SCAD) regression analysis, 
which is one the most advanced methods of selecting 
variables when faced with a high number of variables.11 
In this method, variables are introduced to the SCAD 
model, by which variable selection and evaluation are 
done simultaneously. The SCAD regression was per-
formed using the ncvreg package 12 in the R-3.3.1® soft-
ware for windows.

For a better evaluation of findings, chronic diseases 
were categorized separately into a different group, and 

individuals were evaluated based on having any number 
of chronic diseases as one, two, three, and more than 
four chronic diseases. Chronic diseases included diabetes, 
hypertension, COPD, cardiovascular events including 
myocardial infarction or stroke, and CKD. Having liver 
disease, cancer, and back pain/arthralgia in addition to 
psychological diseases were evaluated separately ac-
cording to expert opinion.

RESULTS
Overall, the data of 9163 participants entered the final 

analysis. A total of 1067 (11.6%) individuals were diag-
nosed with IBS. Of the individuals with IBS, 57 (5.3%) 
were diarrhea dominant (IBS-D), 380 (35.6%) were 
constipation dominant (IBS-C), and 630 (59%) did not 
mention having either diarrhea or constipation and were 
classified as IBS-unclassified (IBS-U).

Comparison of individuals with IBS and those with-
out IBS showed that those with IBS had higher rates of 
female sex (69.8% vs. 51.7%; p < 0.001), were mostly 
involved in other types of relationships (other than single 
or married; p = 0.005), were mostly illiterate (62.2% vs. 
47.2%; p < 0.001), had higher rates of self-reported three 
and more than three chronic diseases (p < 0.001), had 
higher rates of liver disease (3.7% vs. 2.3%; p = 0.003), 
anxiety (47.4% vs. 27.3%; p < 0.001), depression (36.5% 
vs. 17.1%; p < 0.001), insomnia (35.1% vs. 17.3%; p < 
0.001), back pain/arthralgia (84.5% vs. 65.6%; p < 0.001), 
history of tobacco use (43% vs. 37.6%; p < 0.001), and 
higher rates of denture use (p = 0.001). Those with IBS 
were older (53.7 ± 9.6 vs. 52.5 ± 9.7 years old; p < 0.001), 
had higher physical activity (10.5 ± 3.2 vs. 10±3.3; p < 
0.001), and more missing teeth (16.7 ± 10.6 vs. 15 ± 10.6; 
p < 0.001). However, those with IBS had lower rates 
of smoking in their medical history (14.2% vs. 21.6%; 
p < 0.001), lower rates of current smoking (10.2% vs. 
14.5%; p < 0.001), less bedrooms in their house (1 ± 1 
vs. 1.1 ± 1.3; p = 0.001), less house area size (116 ± 39 
m2 vs. 123.5 ± 42.7 m2), and less normal teeth (10.7 ± 9.3 
vs. 12.4 ± 9.8; p < 0.001) (Table 1).

Using the SCAD regression analysis showed that 
among all variables, back pain/arthralgia (OR: 1.98, 95% 
CI: 1.65 - 2.40), insomnia (OR: 1.65, 95% CI: 1.40 - 
1.93), depression (OR: 1.64, 95% CI: 1.65 - 2.40), female 
sex (OR: 1.58, 95% CI: 1.27 - 1.96), anxiety (OR: 1.43, 
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Table 1: Baseline and clinical characteristics of patients with and without IBS.* 

Variables Sub group IBS (n = 1067) Non-IBS (n = 8096) P value

Sex - no. (%) Male 322 (30.2) 3914 (48.3) < 0.001

Female 745 (69.8) 4182 (51.7)

Ethnicity - no. (%) Fars 563 (52.8) 4607 (56.9) 0.03

Turk 442 (41.4) 3103 (38.3)

Other 62 (5.8) 386 (4.8)

Marital status - no. (%) Single 144 (2.9) 888 (3.2) 0.005

Married 923 (86.5) 7208 (89.0)

Educational level - yrs Illiterate 664 (62.2) 3818 (47.2) < 0.001

< 5 282 (26.4) 2423 (29.9)

6-8 61(5.7) 908 (11.2)

9-12 46 (4.3) 683 (8.3)

> 12 14 (1.3) 264 (3.3)

Home ownership - no. (%) Owner 1023 (95.9) 7770 (96.0) 0.99

Rent 28 (2.6) 208 (2.6)

Other 16 (1.5) 118 (1.5)

Chronic disease - no. (%) one disease 41 (3.8) 221 (2.7) < 0.001

Two diseases 659 (61.8) 5797 (71.6)

Three diseases 238 (22.3) 1521 (18.8)

Four or more diseases 129 (12.1) 557 (6.9)

Liver disease - no. (%) No 1027 (96.3) 7913 (97.9) 0.003

Yes 40 (3.7) 183 (2.3)

Anxiety disorder - no. (%) No 561 (52.6) 5885 (72.7) < 0.001

Yes 506 (47.4) 2211 (27.3)

Depression - no. (%) No 678 (63.5) 6713 (82.9) < 0.001

Yes 389 (36.5) 1383 (17.1)

Insomnia - no. (%) No 692 (64.9) 6692 (82.7) < 0.001

Yes 375 (35.1) 1404 (17.3)

Back/joint pain - no. (%) No 165 (15.5) 2781 (34.4) < 0.001

Yes 902 (84.5) 5315 (65.6)

Cancer - no. (%) No 1055 (98.9) 8002 (98.8) 0.92

Yes 12 (1.1) 94 (1.2)

Cigarette ever used - no. (%) No 915 (85.8) 6349 (78.4) < 0.001

Yes 152 (14.2) 1747 (21.6)

Cigarette current use - no. (%) No 958 (89.8) 6919 (85.5) < 0.001

Yes 109 (10.2) 1177 (14.5)

Tobacco ever used - no. (%) No 608 (57.0) 5055 (62.4) 0.001

Yes 459 (43.0) 3041 (37.6)

Opiate ever used - no (%) No 990 (92.8) 7405(91.5) 0.14

Yes 77 (7.2) 691 (8.5)

Dentures use - no. (%) No 719 (67.4) 5898 (72.9) 0.001

Lower or upper set 58 (5.4) 381 (4.7)

Lower and upper set 290 (27.2) 1817 (22.4)

Age - yrs 53.7 ± 9.6 52.5 ± 9.7 < 0.001

BMI - Kg/m2 25.8 ± 4.8 25.9 ± 4.7 0.68

IBS Correlates Based on Rome IV Criteria
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95% CI: 1.21 - 1.69), liver disease (OR: 1.30, 95% CI: 
0.87 - 1.92), ethnicity of Tork and other (compared with 
being from Fars) (OR: 1.12, 95% CI: 0.96 - 1.31 and 
OR: 1.30, 95% CI: 0.92 - 1.82, respectively), marital status 
as married (OR: 1.21, 95% CI: 1.03 - 1.48), history of 
opioid use (OR: 1.11, 95% CI: 0.80 - 1.52), physical ac-
tivity (OR: 1.03, 95% CI: 1.00 - 1.05), family household 
members (OR:1.01, 95% CI: 0.97 - 1.04), use of dentures 
(lower or upper set) (OR: 1.33, 95% CI: 1.65 - 2.40), 
educational level, history of chronic illness, positive history 
of tobacco use (OR: 0.97, 95% CI: 0.85 - 1.10), and BMI 
(OR: 0.98, 95% CI: 0.85 - 1.10) were representative in 
the final model. However, only back/joint pain, insomnia, 
depression, anxiety, female sex, and being married were 
significantly associated with higher rates of IBS (Table 2).

When we separately evaluated the effects of age on 
IBS prevalence, we found that IBS prevalence seemed 
to display a peak at the age of 41 years for both men 
and women separately. This is shown in figure 1 and 
supplement 1.

DISCUSSION
We evaluated the prevalence of IBS and its associated 

factors in the setting of one of the largest cohort registries 
in Iran. We found that back/joint pain, insomnia, de-
pression, female sex, anxiety, and being married, were 
associated with higher rates of IBS. To the best of our 
knowledge, this is the largest study to evaluate IBS 
related factors based on the New Rome IV criteria in 
the region and is one of the most comprehensive studies 
evaluating IBS risk factors in literature.

The prevalence reported in our study (11.6%) is simi-
lar to that reported as the pooled international estimate 
of IBS (11.2%; 95% CI: 9.8 - 12.8).13 Our estimated 
prevalence was similar to the highest rates reported in 
Singapore,14 Israel,13 China,15 Germany,16 Australia,17 
Pakistan,18 and Canada 19 (11%, 11.4%, 11.5%, 12.5%, 
13%, 13.3%, and 13.5%, respectively).

In a study conducted in Shiraz,20 Iran, in 2004, a 
similar prevalence (10.9%) was reported. This study that 
included 1978 individuals used the Rome II criteria for 
diagnosis of IBS. In one of the largest studies conducted 
in Isfahan, Iran, Keshteli and colleagues 21 evaluated 
4763 seemingly healthy adults who were non-academic 
staff of Isfahan Medical University. Using the Rome 
III criteria, they found a prevalence of 21.5% for IBS, 
which was associated with female sex (OR = 1.49, 95% 
CI: 1.27 - 1.76) and being married (OR = 1.27, 95% CI: 
1.03 - 1.57). These results were similar to our results as 
we also found female sex and being married to be as-
sociated with IBS and did not find age to be associated 
with IBS. We studied a rural population as part of a large 
cohort registry, and our results were similar to that of the 
mentioned studies. 

153

Variables Sub group IBS (n = 1067) Non-IBS (n = 8096) P value

Family household members 4.9 ± 2.0 4.9 ± 1.9 0.67

Home no. of rooms 1.0 ± 1.0 1.1 ± 1.3 0.15

House area - m2 116.9 ± 39 123.5 ± 42.7 < 0.001

Physical activity† 10.5 ± 3.2 10.0 ± 3.3 < 0.001

Decayed teeth 3.4 ± 4.0 3.4 ± 3.9 0.88

Missing teeth 16.7 ± 10.6 15.0 ± 10.6 < 0.001

Normal teeth 10.7 ± 9.3 12.4 ± 9.8 < 0.001
IBS: irritable bowel syndrome, BMI: body mass index
*All plus-minus values are means and standard deviations. Data are presented as frequency and percentage unless stated otherwise.
†Physical activity was measured using the metabolic equivalent of task score.

Fig.1: frequency of IBS according to age

Arasteh et al.
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Our finding regarding the higher risks of IBS in women 
compared with men (OR: 1.58) is very similar to that of 
international reports 1 as women are considered to be at 
higher risks of developing IBS (OR: 1.67).

Higher age has been documented to be associated 

with lower prevalence of IBS in multiple studies.13 Fur-
thermore, age of 50 years old has been reported in some 
studies to be a turning point, as IBS prevalence is 25% 
less in those over 50 years old 22 and milder symptoms 
have been reported among those over 50 years old.23 In 

Table 2: Penalized smoothly clipped absolute deviation regression analysis for the evaluation of IBS associated risk factors.*

Variables Sub group Coefficient OR 95% CI

Back/joint pain No - 1 -

Yes 0.69 1.99 1.65-2.40

Insomnia No - 1 -

Yes 0.50 1.65 1.40-1.93

Depression No - 1 -

Yes 0.50 1.64 1.38-1.95

Sex Male - 1 -

Female 0.46 1.58 1.27-1.96

Education Illiterate - 1 -

<5 -0.17 0.84 0.67-1.05

6-8 -0.38 0.68 0.45-1.03

9-12 -0.38 0.68 0.43-1.07

>12 -0.42 0.66 0.31-1.37

Anxiety No - 1 -

Yes 0.36 1.43 1.21-1.69

History of chronic Disease 1 - 1 -

2 -0.35 0.71 0.47-1.04

3 -0.27 0.76 0.51-1.13

>3 0.00 1.00 0.67-1.47

Dentures No denture - 1 -

Lower or upper set 0.29 1.33 0.95-1.87

Lower and upper set 0.00 1.00 0.79-1.25

Liver disease No - 1 -

Yes 0.26 1.30 0.87-1.92

Ethnicity Fars - 1 -

Tork 0.12 1.12 0.96-1.31

Other 0.26 1.30 0.92-1.82

Marital status Single - 1 -

Married 0.21 1.23 1.03-1.48

History of opiate use No - 1 -

Yes 0.10 1.11 0.80-1.52

History of tobacco use No - 1 -

Yes -0.03 0.97 0.85-1.10

Physical Activity 0.03 1.03 1.00-1.05

Body mass index -0.02 0.98 0.96-0.99

Family household 0.01 1.01 0.97-1.04
SE: Standard error, OR: odds ratio, IBS: irritable bowel syndrome
*Those with an odds ratio of 1 were considered base for comparison

154 IBS Correlates Based on Rome IV Criteria
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our study for the first time, we documented a different 
age cut-off at which IBS prevalence undergoes change. 
According to our primary analysis an age between 40 
to 45 years is a changing point at which IBS prevalence 
peaks and decreases.

Some special forms of exercise such as yoga and bi-
cycle riding have been shown to decrease the severity 
of symptoms in patients with IBS.24,25 However, whether 
these activities decrease the prevalence of the disease is 
still unknown and our results did not support the notion 
that physical activity (not any specific exercise) is asso-
ciated with risk of IBS.

The prevalence of psychiatric disorders in patients 
with IBS is considered to be higher compared with 
the normal population. In an epidemiological study by 
Mykletun and co-workers 26 the association of anxiety 
and depressive disorders were evaluated and compared 
between individuals with IBS, individuals with hy-
pertension, and individuals with diabetes. They found 
that patients with IBS had a significantly higher rate 
of current mood or anxiety disorder compared with the 
patients with diabetes or hypertension (27.5% vs. 13.6% 
and 14.4%, respectively; p < 0.001; OR = 2.62). These 
individuals had a lifetime odds ratio of 2.08 (95% CI: 
1.34 - 3.24) for acquiring mood disorders and 1.86 (95% 
CI: 1.08 - 3.21) for anxiety disorders in their study. In a 
study in 2014, Grzesiak and colleagues 27 evaluated the 
lifetime prevalence of anxiety and depressive disorders 
among patients with IBS and patients with gastric reflux 
using the ICD-10 criteria. They found that anxiety dis-
orders existed in about 47% of the patients with IBS. 
Other studies have also documented anxiety to be an 
exacerbating factor for IBS symptoms.28 In an epidemio-
logical study among 3429 individuals in Korea,29 using 
the Rome II criteria the prevalence of IBS was reported 
as 10.9%. They evaluated the relationship between in-
somnia and IBS. They found that individuals with in-
somnia, after adjusting for confounding factors, had a 
1.81 (95% CI: 1.48 - 2.29) higher chance of having IBS. 
This was similar to our finding, as we found insomnia 
to be a strong risk factor for IBS (OR: 1.77). Our study 
also supported previous literature as we found insomnia, 
depression, and anxiety to be associated with IBS. 

In a cross-sectional study among 340 nurses in China,30 
the association between psychological disorders and IBS 

Supplement 1: Pattern of changes in frequency of IBS according 
to age.

Age
Males Females

Frequency Percent Frequency Percent

40 4 1.2 26 3.5

41 21 6.5 35 4.7

42 12 3.7 32 4.3

43 19 5.9 26 3.5

44 16 5.0 25 3.4

45 15 4.7 28 3.8

46 12 3.7 32 4.3

47 10 3.1 30 4.0

48 14 4.3 27 3.6

49 8 2.5 27 3.6

50 13 4.0 33 4.4

51 9 2.8 28 3.8

52 12 3.7 25 3.4

53 16 5.0 24 3.2

54 11 3.4 26 3.5

55 12 3.7 24 3.2

56 8 2.5 24 3.2

57 7 2.2 14 1.9

58 11 3.4 16 2.1

59 10 3.1 20 2.7

60 12 3.7 21 2.8

61 5 1.6 20 2.7

62 8 2.5 31 4.2

63 8 2.5 25 3.4

64 3 .9 18 2.4

65 6 1.9 24 3.2

66 4 1.2 10 1.3

67 7 2.2 7 0.9

68 1 0.3 11 1.5

70 2 0.6 9 1.2

71 2 0.6 8 1.1

72 2 0.6 5 0.7

73 1 0.3 2 0.3

74 1 0.3 7 0.9

75 7 2.2 11 1.5

76 5 1.6 7 0.9

77 3 0.9 1 0.1

79 2 0.6 1 0.1

80 1 0.3 1 0.1

83 1 0.3 1 0.1

91 1 0.3 3 0.4

Total 322 100 745 100

155Arasteh et al.
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was assessed. Using a regression analysis they found 
that alcohol consumption, physical exercise, and the 
general symptom index (which is an index for severity of 
psychological distress) were associated with IBS. They 
did not find education, marital status, age, and sex to be 
associated with IBS. In our study using the SCAD regres-
sion analysis, we did not find age to be associated with 
IBS; however we found female sex and being married to 
be associated with IBS. Our study included the general 
population and their study included nurses, which is not 
applicable to the general population. 

Perhaps one of the most interesting findings in our 
study, although not statistically significant, was the as-
sociation between history of opium inhalation and IBS 
(OR: 1.11). From another perspective, current focus is 
on the use of opium agonists such as eluxadoline in diarrhea 
dominant IBS.31,32 According to our results, individuals 
with a history of opium consumption may be at risk of 
developing IBS in the future. This could be explained 
as opioids alter gut motility and the autonomous system 
of the gut,33 which maybe, if supported by future stud-
ies, causing IBS symptoms in long term among these 
individuals.

Studies evaluating socioeconomic status (SES) have 
been contradicting as some studies have shown IBS to be 
associated with lower SES,34 while others have support-
ed the theory that IBS is a disease of the industrialized 
world and is seen in higher socioeconomic classes.35 We 
found IBS to be associated with one specific socioeco-
nomic index, which was marital status, as being married 
was a risk factors for IBS.

Another interesting factor that was evaluated in our 
study was the relationship between oral health, and IBS. 
In a recent study, Fourie and others 36 evaluated oral mi-
crobiome among patients with IBS and compared it with 
healthy controls. They found that Desulfobacterium and 
Prevotella species, Dialister invisus, and Mycoplasma 
hominis, were associated with IBS. In addition, sulfate 
reducing bacteria like the Desulfobacterium species have 
been associated with periodontal diseases in previous 
literature.37 Inhere we did not find a significant relationship 
between oral health indices and IBS.

Although we did not find an association between BMI 
and IBS in our final model, in a large cohort study from 
Israel in 2015, the researchers found underweight indi-

viduals to be at higher risks of developing IBS compared 
with obese individuals (hazard ratio: 1.28). They also 
found overweight individuals to have the lowest risk of 
developing IBS compared with normal weight, under-
weight, and obese individuals.38

In a study published in 2016,39 significant increases 
in hepatic enzymes including alanine aminotransferase 
(ALT), alkaline phosphatase (ALP) and gamma glutamyl 
transferase (γ-GT) were reported among individuals 
with IBS compared with a control group. In this study 
patients with IBS were diagnosed using the ROME III 
criteria, and when they stratified patients according to 
obesity, this difference did no longer exist. Furthermore, 
in their multivariate model they found elevated ALT to be 
significantly associated with IBS (OR: 2.3, 95% CI: 1.044 
- 5.066). This was further addressed in a review by Scalera 
and colleagues,40 in which they evaluated whether meta-
bolic diseases related to the liver such as nonalcoholic 
fatty liver disease (NAFLD) are associated and causing 
symptoms related to the gastrointestinal system (more 
commonly as IBS). In our study although liver diseases 
did contribute to our final model, its association with IBS 
remained to be statistically insignificant. 

Literature, as stated previously, shows IBS to be as-
sociated with psychological disorders. Whether serotonin 
is indirectly affecting the prevalence of systemic diseases 
(similar to that seen with psychosomatic disorders) 
among patients with IBS or if central dysregulations 
through the brain-gut interactions [as the central nervous 
system has a significant effect on blood flow, secretion, 
and motility 41] is affecting the prevalence of systemic 
diseases, still remains an unanswered question. 

This study was conducted using data from one of the 
largest cohort registries in Southern Iran, and is by far 
the largest study to evaluate IBS within the region. In 
this study we used a positive diagnostic approach for IBS 
and those individuals who had other associating symptoms 
such as weight loss were not excluded from the IBS 
group, although these individuals were few according to 
our primary analysis. The cohort registry included more 
than 180 variables, for which we used expert opinion to 
select variables (regarding their association with IBS) to 
be included in the present study.

This study was not without limitations. For disease 
assessment we used self-reported data from individuals, 
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which may not be as precise as clinical diagnosis and 
tests; however self-reported data are somewhat reliable, 
especially with systemic diseases (such as cardiac, re-
nal, and etc.), as individuals would not claim to have a 
systemic disease unless they have been previously di-
agnosed and visited by a physician. Another important 
issue relates to the fact that cross-sectional studies like 
ours, merely show an association between IBS and dif-
ferent diseases and conditions, and do not explain if 
IBS was the cause or an effect originating from these 
diseases. For example, a prospective-longitudinal study 
in Taiwan, suggested that IBS was perhaps a cause to 
depression and sleep disorders.42 We used the ROME 
criteria to diagnose individuals with IBS and accord-
ingly, the ROME criteria considers a positive diagnosis 
and does not exclude individuals with alarming signs 
such as weight loss, bleeding, or anemia and perhaps a 
group of our patients might have some other forms of 
systemic diseases, which presented as IBS such as celiac 
disease, and acid reflux disease. However, as literature 
has showed only a small percentage of individuals with 
alarming signs eventually present with serious illnesses 
such as colon cancer 43,44 and in a large scale study like 
the present study, this group of individuals are probably 
too small to affect final analysis. Moreover, our control 
group was merely selected from individuals who did not 
have IBS (according to the ROME criteria), and these 
individuals may not have been a healthy control. Al-
though, in our final multivariate model all associational 
relationships were adjusted for. To the best of the authors’ 
knowledge, this is among the first studies to evaluate 
epidemiological features of IBS using the Rome IV cri-
teria in the settings of a large cohort registry. Using the 
new Rome criteria, the reported prevalence rates of the 
disease decreases compared to when using the Rome III 
criteria, as in the new criteria, abdominal pain is consid-
ered the leading symptom among patients with IBS and 
abdominal discomfort has been omitted from the defini-
tion. Compared with the previous definition of IBS, the 
Rome IV mainly diagnoses individuals with more severe 
gastrointestinal symptoms, more associated comorbidities 
such as psychological disorders, and lower quality of 
life,45 which would render different results regarding the 
factors associated with IBS.

In conclusion the present study provides a background 

for follow-up studies to be conducted in order to evaluate 
causality between IBS and some major diseases such as 
liver disease. We also found that opium use, although 
not statistically significant, in addition to sex, education, 
back/joint pain, depression, insomnia, anxiety, and marital 
status might be a contributing factor in IBS.
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