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Abstract

Introduction: Irritable bowel syndrome (IBS) might be associated with psychiatric disorders such as obsessive-compulsive disorder
(OCD). This meta-analysis was conducted to compare the rate of 0CD among patients with IBS and otherwise healthy controls.
Methods: This study was conducted using a meta-analysis approach. International databases including PubMed, Web of Science,
and Scopus, as well as the Google Scholar search engine were searched from 1985 to August 2020 to find the related studies. The
standardized mean difference (SMD) of OCD between case and control groups was calculated and pooled by using a random-effects
model. In addition, meta-regression and sub-group analysis were performed to identify variables that possibly explain the
heterogeneity.

Results: A total of 5167 patients including 1451 IBS patients for case and 3716 for control group entered 15 related studies were
included in the analysis. Based on the results of the random effects analysis, the rate of obsessive-compulsive disorder in IBS
patients in case group was higher than the control group (Pooled standardized mean difference, 0.76, I* = 87.8%; 95% Cl, 0.54-0.98; P
<0.001). Egger's (P = 0.083) and Begg's (P = 0.09) tests did not show significant publication bias. Subgroup analysis also revealed that
the type of studies and IBS diagnostic criteria were identified as factors affecting heterogeneity.

Conclusion: The present meta-analysis demonstrated that the obsessive-compulsive disorder score in IBS patients was higher than
the control group, regardless of subgroup analysis or meta-regression. Due to the significant relationship between these two
disorders, psychiatrists and gastroenterologists can provide strategies and techniques for individual or group treatment of obsessive-
compulsive disorder in patients with IBS based on the cognitive-behavioral therapy.
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Introduction

Irritable Bowel Syndrome (IBS) is a
functional disorder in the gastrointestinal tract
[1], characterized by abdominal pain or painful
defecation, which is divided into three

urination at night,
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some believe that IBS is a bio-psychosocial
disorder influenced by factors such as abnormal
sensory-motor activity of the intestine, and the
central nervous system dysfunction. Others
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believe that IBS is not a psychiatric disorder,
but factors such as genetics, immune, biological,
and inflammatory problems, environmental
stressors, and childhood sexual and physical
abuse can play an important role in interactions
between the intestine and the brain, in addition
to visceral sensitivity [6-8]. Its prevalence in the
United States and Europe is approximately
5%-10%, [9] and in Iran, it is 6%, [10].

The results of studies on psychological state
have shown a high rate of introversion in patients
with IBS, where patients usually perceive life
events negatively, and show a stronger reaction to
stress compared to non-patients [11]. The results
of some studies indicated that approximately 40
to 90% of patients with IBS have major
psychosocial problems [6, 12]. The frequency of
comorbidity regarding psychiatric disorders and
IBS is significant. Disorders such as mood swings,
anxiety, major depression, panic, post-traumatic
stress, somatization, hypochondriasis, as well as
obsessive-compulsive disorder are common in
patients with IBS. This comorbidity increases the
severity and frequency of symptoms and the
patient's dysfunction [13-15]. According to some
studies, patients with IBS have a history of mental
disorders such as obsessive-compulsive disorder
(OCD) throughout their lives. In fact, this
psychological disorder has been mentioned as the
underlying cause of IBS; so, there is a coherent
relationship between these two diseases [14, 16].

The OCD is one of the most common anxiety
disorders in psychiatry, manifested by constant
obsessive thoughts and repetitive behaviors. In
OCD, disturbing and unwanted thoughts or
images cause anxiety and repetitive behaviors,
and mental actions are performed to reduce
unpleasant feelings [17, 18].

The comorbidity of psychological disorders
such as obsessive-compulsive disorder in
patients with IBS has adverse effects on
patients. Along with psychological aggravating
factors, the symptoms of IBS also intensify,
which is
dysfunction, decreased adherence to treatment,

associated with pain, social

poor quality of life [19], and an increased risk of
suicidal behaviors [20].

Considering the role of psychological, physical
and social factors in patients with IBS, high
prevalence of the disorder, and the lack of a meta-
analysis in this field, it was necessary to
investigate the relationship between IBS and OCD.
By recognizing the association between IBS and
psychiatric disorders, psychotherapy strategies
can be identified, the necessary skills for patients
can be provided, and thus, the cost of treatment
courses can be reduced. It also helps mental
health professionals to provide appropriate and
targeted supports and treatment interventions for
patients, and improve their quality of life.
Therefore, this study aimed to investigate the
association between IBS and OCD using
systematic review and meta-analysis methods.

Methods
This was a systematic review and a meta-
analysis study conducted based on Preferred

Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) [21].

Searching Strategy

Two researchers independently searched
international databases including PubMed, Web
of Science and Scopus, as well as the Google
Scholar search engine to retrieve published
English and Persian papers from 1985 to August
2020. In addition, the references list of all
relevant papers were manually searched and
used for additional relevant studies. The search
strategy in Pubmed was as follow:

("Mental health"[tiab] OR "OCD"[tiab] OR
disorder"[tiab] OR
Disorders"[tiab] = OR
"psychiatric symptom"[tiab] OR "psychiatric
factors"[tiab] OR "psychiatric aspects"[tiab] OR
"Psychopathological symptom"[tiab] OR
"Psychosocial factors"[tiab] OR "psychological
aspects"[tiab]) AND ("IBS" [tiab] OR "Irritable
bowel syndrome"[tiab]) AND (1980:2020[dp]).
For other databases this search strategy was
modified.

"obsessive  compulsive

"Obsessive-Compulsive
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Inclusion and Exclusion Criteria and Study
Selection

The results of searching databases were
entered into the End-Note X7 software
(Thomson Reuters, Philadelphia, PA, USA) while
duplicate studies were excluded from the study.

The criteria for including the paper in the
meta-analysis were case-control and cross-
sectional studies, as well as measuring the mean
score of OCD in patients with IBS using the
standard SCL-90-R questionnaire. Exclusion
criteria were case report and case series
studies, systematic review of intervention
studies, not being available in English, failure to
measure the mean score of OCD, having a
mental health score without presenting an
obsessive score, studies other than case-control
and cross-sectional design, and being only
available as abstract of conference proceedings.

Assessing Methodological Quality

Two authors independently evaluated the
quality of articles based on the Mixed Methods
Appraisal Tool (MIXED) scale [22]. The quality
score ranged from 1 to 5, and scores less than 2
indicated the low quality of the article.
Disagreements were resolved by discussion
with a third reviewer. The quality assessment
scores were not used for inclusion or exclusion
of the papers.

Data Extraction

Two authors independently reviewed the
papers and extracted data into a predefined
Excel form. The following information was
extracted from each article: first author, year of
study, country of study, IBS diagnosis criteria,
type of mental health assessment questionnaire
(OCD dimensions), number of patients in case
and control groups, mean and standard
deviation of OCD scores in IBS and control
groups, type of control group, and quality
assessment score. To obtain the mean standard
deviation of the papers which reported a 95%
confidence interval the following formula was
used[23]:

SD=VN(U — L) +~ 4.128

Moreover, the following formula was used to
obtain the standard deviation in the studies that
reported IQR[23]:

IQR

SD = —
1.35

Statistical Analysis

The standardized mean difference (SMD) and
the corresponding 95% confidence interval (CI)
were calculated. A random-effects model was
used to integrate SMD. The statistical
heterogeneity between studies was assessed
using Q (with a conservative P value of 0.10) and
[2 statistics. Moreover, a subgroup analysis was
performed based on the types of study, control
group, and IBS diagnostic index. The publication
bias was assessed by visual evaluation of the
funnel diagram and the Begg’s and Egger’s test. All
statistical analyses were performed with Stata
version 11.0 (StataCorp LLC, College Station, TX,
USA). For Begg’s and Egger’s tests, p values less
than 0.1 were regarded to have statistical
significance, but for other tests, p-values of less
than 0.05 were considered as significant.

Results

In the initial search by two researchers, 1312
papers related to IBS and OCD were found
(PubMed, n = 339; Scopus, n =467; WOQOS,
n = 497; other sources, n = 10), Out of which,
486 studies were excluded due to duplication
(studies extracted by the two researchers with
the same title, authors' names and published
journal). The full texts of 831 papers were
reviewed, from which 797 were excluded due to
their irrelevance to this study. Of the remaining
papers, 2 were excluded according to the
interventional approach, 10, because of not
reporting the mean score of OCD or only
reporting the total score of mental health, and 7
papers due to the lack of a full text. In this meta-
analysis, in 9 case-control [24-31] and 6 cross-
sectional studies [32-37] the mean of OCD was
measured. The results of the subgroup analysis
demonstrated that there was a difference
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between the mean scores of OCD based on the
type of study being case-control (Pooled SMD,
1.12; 95% CI 0.73-1.52) and cross-sectional
(Pooled SMD, 0.42; 95% CI 0.22-0.62), such that
the mean score of OCD in case control studies
was higher than cross-sectional studies.

Finally, 15 eligible studies entered the meta-
analysis process (Figure 1).

Records identified Additional records
through database identified through
'E searching (PubMed n = other sources
T 339, Scopus = 467, WOS (Persian text,
=
<1J
el
Records after deleting duplicates
(n=831)
oo
j=4
=
[
OJ
&
A\ 4
— Records screened
(n=831)
)
\4
z
% Full-text papers assessed Records excluded
= for eligibility (n = 35) > (n=797)
(. J
Studies included in Full-text papers excluded:
— qualitative synthesis = (Lack of non-IBS control
(n=15) group; n=1)
(Clinical trial study; n =2)
- (Lack of mean obsessive
g score; n=10)
3 (Lack of full texts of the
= papers; n=7)
- l

Studies included in quantitative
synthesis (meta-analysis) (n = 15)

Figure 1. PRISMA Flowchart Showing the Search
and Study Selection Strategy

Characteristics of the Included Studies
A total of 5,167 participants was analyzed,
including 1451 IBS patients in case groups and
3716 in control groups who were collected from
15 studies. General characteristics of the studies
are shown in Table 1. There was one paper
from Australia, China, Germany, Hungary, Italy,

Sweden, and Turkey, two were from Korea and
USA and four papers were from Iran. Six studies
were cross-sectional and nine were case-
control. In nine studies, the control group was
healthy participants and in 5 studies.

In the study by Fadai et al [24], a control
group including individuals was referred to the
other clinics due to medical problems rather
than gastrointestinal ones. The control group
was selected from patients admitted to internal
medicine clinics with complaints other than
gastrointestinal symptoms, or they were
referred from other gastroenterologists [25, 29,
and 37]. Also in the study by Sers et al [28], only
patients diagnosed with having ulcerative colitis
(UC) were included in the control group.

The mean age of patients in case and control

groups in 9 studies were 35.79 and 36.33,
respectively. The mean age of participants by
group was not reported in three studies.
Women accounted for 64.34% of the patients in
11 studies, but it was not clear in 3 studies. The
IBS diagnostic criteria and the number of
studies were as follows: 8 studies with Rome III
criteria, 2 studies using Rome II criteria, and
one study using Rome I criteria, respectively.
Three studies also diagnosed IBS through
Coping Strategies Questionnaire, diagnosis of
gastroenterologists, and Bowel disease
questionnaire. In all of the studies, the mean
score of OCD was evaluated using the SCL-90
questionnaire (Table 1).

The Obsessive-Compulsive Disorder Level
in IBS Patients

The mean score of OCD in this study was
higher in the IBS groups than in the control
groups and the difference was significant
(Pooled SMD: 0.76; 95% CI, 0.54-0.98; P
<0.001). In addition, the between-heterogeneity
was shown to be high (I2 = 87.8%) (Figure 2).

Publication bias

To examine the publication bias, two tests of
Egger (P = 0.083); (Begg P = 0.09) and Funnel
plot were performed and indicated that although
an asymmetry was seen in the funnel plot, the
publication bias was not significant (Figure 3).
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studies (case-control and cross-sectional), and
the type of control group (healthy-unhealthy)
were included in the subgroup analysis as
possible confounders.

Based on the results of subgroup analysis
regarding the type of control group (Figure 4),
the mean score of OCD in the healthy control
group (pooled SMD 0.77; 95% CI 0.543 -1.008)
and in the unhealthy control group (Figure 5),
(Pooled SMD 0.71; 95% CI 0.13-1.30), was higher
compared to patients, but the difference between
the two subgroups was not significant and had
little effect on heterogeneity of the results (Table
3). Also, regarding the subgroup analysis, based
on other variables, the age of IBS group and
control group, and female proportion in IBS
group, the authors found no significant difference
was between the IBS group and the control group.

Study %
D SMD (95% CI) Weight
Hyojung Park * 055 (0.43, 0.67) 834
Kiisty Phillps —— 0.44(0.11,0.78) 7.16
Y Sertbas | ——  239(1.78,301) 513
Farbod Fadai - 0.90 (0.65, 1.14) 7.1
Marco D. Gulewi - ‘ 0.45(0.24,0.66) 792
Liang LIU —— 0.87 (058, 1.16) 7.45
Gabriella Seres b 031(001,0639 722
G.Richrd locke —0—“ 0.52(0.25,0.79) 7.56
R. M. Weinyb | ———— 222(120,324) 302
Akbar Aghighi —— 0.89 (0.34, 1.45) 554
Majid Mahvi Shirazi | ———  210(136,284) 435
Mi Jung Park - 0.37 (0.1, 0.64) 7.60
Rok Seon Choung - | 033(0.12, 0.55) 7.88
Daria Piacentin —t 036(084,011) 611
mehdi taheri | —— 1.33 (0.97, 1.69) 6.96
Overall (I-squared = 87.8%, p = 0.000) & 0.76 (0.54, 0.98) 10000
NOTE: Weights are from random effects analysis :
T
324 0 324
Figure 2. Forest Plot of OCD Levels in Irritable
Bowel Syndrome (IBS) Patients
Funnel plot with pseudo 95% confidence limits
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Figure 3. Funnel Plot of OCD Levels in Irritable
Bowel Syndrome (IBS) Patients.

Sensitivity analysis

Sensitivity analysis was performed using
sequential omission of studies from the analysis,
and integrated SMD did not deviate significantly
through sequential omission of any of the studies.

Meta-regression Analysis

The year of publication and the proportion of
women in the IBS group were entered meta-
regression as potential confounding factors.
According to the results of meta-regression
analysis, the year of publication was not
significantly associated with the heterogeneity
(p = 0.99). Another potential confounder was
the proportion of women in the case group (%),
and the results for meta-regression was not
significant (p = 0.85) (Table 2).

Sub-Group Analysis
Based on the results of sensitivity analysis,
the type of diagnostic index for IBS, the type of

Study

NOTE: Weights are from random effects ana\ysﬁ

%

D SMD (95% CI) Weight
cross_sectional '

Hyojung Park =! 0.55(0.43,0.67) 8.34
Marco D. Gulewi —— 0.45 (0.24,0.66)  7.92
Liang LIU — 0.87 (0.58,1.16)  7.45
Mi Jung Park - 0.37(0.11,0.64)  7.60
Rok Seon Choung - 3 0.33(0.12,055) 7.88
Daria Piacentin —_— | -0.36 (-0.84,0.11) 6.11
Subtotal (I-squared = 78.1%, p = 0.000) o 0.42(0.22,0.62) 45.30
case-control :

Kristy Phillips —— 0.44(0.11,0.78)  7.16
Y Sertbas 1 —— 239(178,301) 513
Farbod Fadai 0.90 (0.65, 1.14) 7.75
Gabriella Seres -— 0.31(-0.01,0.63) 7.22
G.Richrd locke - 0.52(0.25,0.79)  7.56
R. M. Weinryb | ————> 222(1.20,324) 3.02
Akbar Aghighi 0.89(0.34,1.45) 554
Majid Mahvi Shirazi 210(1.36,2.84) 435
mehdi taheri 1.33(0.97,1.69) 6.96
Subtotal (I-squared = 88.7%, p = 0.000) 1.13(0.73,1.52) 54.70
Overall (I-squared = 87.8%, p = 0.000) 0.76 (0.54,0.98)  100.00

-3.24 0

T
3.24

Figure 4. Sub-Group Analysis Based on the Type of
Studies (case-control and cross-sectional)

Study %

D SMD (95% CI) Weight
Healthy |

Hyojung Park = 0.55(0.43,0.67) 8.34
Kristy Phillips —— 044 (011,0.78)  7.16
Marco D. Gulewi - 0.45 (0.24, 0.66) 7.92
Liang LIU - 0.87 (0.58,1.16)  7.45
R. M. Weinryb —————>222(1.20,324) 302
Akbar Aghighi — 0.89(0.34,1.45) 554
Majid Mahvi Shirazi ' 2.10(1.36,2.84) 435
Mi Jung Park —— 0.37(0.11,0.64)  7.60
Rok Seon Choung - 0.33(0.12,0.55) 7.88
mehdi taheri 1.33(0.97,1.69) 6.96
Subtotal (I-squared = 84.3%, p = 0.000) 0.78 (0.54,1.01)  66.22
Non Healthy

Y Sertbas 2.39(1.78,3.01) 5.13
Farbod Fadai 0.90 (0.65, 1.14) 7.75
Gabriella Seres —— 0.31(-0.01,0.63) 7.22
G.Richrd locke - 0.52 (0.25, 0.79) 7.56
Daria Piacentin — | -0.36 (-0.84,0.11) 6.11
Subtotal (I-squared = 93.0%, p = 0.000) <> 0.72(0.13,1.30)  33.78
Overall (I-squared = 87.8%, p = 0.000) > 0.76 (0.54,0.98)  100.00
NOTE: Weights are from random effects analysi: :

T
-3.24 [}

T
324

Figure 5. Sub-Group Analysis Based on the Type of
Control Group (healthy-unhealthy)
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Table 1. Characteristics of Studies Included in the Meta-analysis

L Sample Sample Type of Female
Study Study Country Criteria SCORE size Mean SD_IBS size Mean SD_control control Age _IBS Age proportion in Study Type
author Year IBS IBS control control
IBS control group IBS group (%)

Hyojung 2011 Korea Rome lll 4 356.00 1.43 0.75 1521.00 1.04 0.71 Healthy 59.30 Cross sectional
Park[35]
Kristy 2013  Australia Rome llI 2 82.00 0.70 0.43 67.00 0.54 0.36 Healthy 44 39 95.00 Case-control
Phillips[27]
Y Sertbas[29] 2012  Turkey Rome IlI 3 50.00 0.88 0.44 50.00 0.33 0.23 Unhealthy - - 68.00 Case-control
Farbod 2015 Iran Rome llI 4 153.00 1.30 0.86 163.00 0.70 0.67 Unhealthy 36 33 62.00 Case-control
Fadai[24]
Marco D. 2013  German Rome Il 3 176.00 1.02 0.71 181.00 0.75 0.60 Healthy 23 24 51.70 Cross sectional
Gulewi[32]
Liang LIU[33] 2014 China Rome IlI 3 59.00 1.16 0.84 281.00 0.62 0.62 Healthy - - 17.90 Cross sectional
Gabriella 2008  Hungary other 2 88.00 1.12 0.79 66.00 0.91 0.68 Unhealthy 42 39 Case-control
Seres[28]
G.RichR.D 2004 Minnesota other 5 103.00 50.60 8.88 119.00 46.00 8.88 Unhealthy 33 38 73.00 Case-control
Locke[25]
R. M. 2003  Sweden Rome | 5 17.00 1.23 0.79 17.00 0.41 0.37 Healthy 34 34 88.00 Case-control
Weinryb[31]
Akbar 2019 Iran other 3 30.00 8.32 2.24 30.00 6.23 2.34 Healthy - - - Case-control
Aghighi[38]
Majid Mahvi 2013  Iran Rome Il 3 30.00 1.71 0.77 30.00 0.85 0.41 Healthy - - - Case-control
Shirazi[26]
Mi Jung 2011 Korea Rome lll 5 59.00 51.62 10.29 724.00 47.42 11.21 Healthy 21 21 67.80 Cross sectional
Park[36]
Rok Seon 2009 Minnesota Romell 4 106.00 54.00 9.00 355.00 51.00 9.00 Healthy 47 58 49.10 Cross sectional
Choung[39]
Daria 2011  [Italy Rome llI 3 56.00 0.60 0.85 26.00 1.00 1.10 Unhealthy 42 42 76.00 Cross sectional
Piacentin[37]
Mehdi 2011  Iran Rome llI 3 86 12.15 7.97 86 6.76 4.06 Healthy 56 - Case-control

Taheri[30]

IBS, irritable bowel syndrome; SD, Standard Deviation
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Table 2. The Result of Meta-regression Analysis and the Pooled Standard Mean Difference for Obsessive Compulsive Disorder

Variable No. of studies Coefficient Std. Err. t P>t 0.950 tau2 I-sql.Jared Adj
I u residual R-squared
Study year 15 -0.0001 0.053 -0.00 0.99 -0.116 0.116 0.50 88.00% -9.84%
F I
emae 11 0.002 0012 019  0.49 1.26 2.43 0.53 88.29% -16.39%
proportion in IBS group
Table 3. The Result of Sub-Group Analysis and the Pooled Standard Mean Difference for Obsessive Compulsive Disorder
Variable No. of Studies Sub-group SMD (95% Cl) Heterogeneity statistic Degrees of freedom P I-squared** Tau-squared
Rome Il 0.72(0.45 - 1.00) 79.29 8 0.000 89.9 0.1529
Other 0.50 (0.24- 0.77) 3.27 2 0.195 38.8 0.0213
Criteria for IBS 15 Rome | 2.21(1.19-3.23) 0.00 0 0.000 0 0.0000
Rome Il 1.17 (-0.54 - 2.90) 20.09 1 0.000 95.0 1.4788
Overall 0.76(0.54 - 0.98) 115.07 14 0.000 87.8 0.1481
Healthy 0.77 (0.54 - 1.00) 57.28 9 0.000 84.3 0.1013
Control group 15 Unhealthy 0.71(0.13 - 1.30) 57.37 4 0.000 93.0 0.4000
type Overall 0.76 (0.54 -0.98) 115.07 14 0.000 87.8 0.1481
case-control 0.42 (0.22- 0.62) 22.81 5 0.000 78.1 0.0457
Study Type 15 Cross sectional 1.12 (0.73- 1.52) 71.06 8 0.000 88.7 0.3006
Overall 0.76 (0.54 - 0.98) 115.07 14 0.000 87.8 0.1481
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Discussion

Based on the findings of this meta-analysis,
OCD in people with IBS was higher than those in
the control group and the difference was
significant. The mean score of OCD in IBS
patients was higher in 14 studies [24-36, 38]
and in only one study, it was lower than the
control group [37].

However, this result does not indicate which
type of study is better or worse, but it seems
that this difference may be due to the fact that
case-control and cross-sectional studies are
methodologically and practically different from
each other. Case control studies may be able to
identify more differences due to pre- matching
and randomization, which requires further
investigation.

Different types of IBS diagnostic criteria have
been used in the studies of input for this meta-
analysis; therefore, the confounding effect of the
diagnostic criteria for IBS was also analyzed
based on the subgroup analysis.

Based on the results, the Pooled SMD was
obtained from 9 studies with diagnostic criteria
of Rome III [24, 27, 29, 30, 32, 33, 35-37];
(Pooled SMD 0.50; 95% CI 0.24-0.77), 2 studies
with diagnostic criteria Rome II [26, 34],
(Pooled SMD 1.17; 95% CI -0.54-2.90), and one
study with diagnostic criteria Rome I, (33);
(Pooled SMD 2.21; 95% CI 1.19- 3.23). Also
based on Coping Strategies Questionnaire, [28],
diagnosis of gastroenterologists [38], and the
Bowel Disease Questionnaire [25] Pooled SMD
0.72; 95% CI 0.45-1.007 was obtained.

Rome III index had the lowest mean and
Rome I had the highest mean. According to the
sub-group Analysis, the Rome II diagnostic
index was the most heterogeneous. It is
recommended that researchers pay attention to
the quality of their work when using diagnostic
tools.

Several studies have assessed the association
between IBS and psychological factors in
Eastern countries [40-42].This study indicated
that OCD is associated with IBS. It can be stated

that although IBS is a common gastrointestinal
disease, it is associated with psychiatric disorders
because the brain and intestines form a two-way
relationship between the autonomic nervous
system and the hypothalamic-pituitary-adrenal
axis. As a result, patients with psychiatric
disorders develop IBS [43, 44]. According to the
DSM-5, IBS is listed in the category of
psychological factors affecting medical disorders,
which also indicates the role of psychological
factors in this syndrome. They play an important
role in the course and clinical consequences of IBS
[45].

One of the limitations of the present study
was evaluating the mean of obsession only
based on the SCL-90 questionnaire. Another
limitation was the impossibility of reviewing
the related non-English language papers.

Conclusion

This is a meta-analysis on the relationship
between IBS and OCD.

The findings of this study indicate a higher
OCD score in patients with IBS, and there is a
significant relationship between OCD and the
type of study, criteria for IBS and control group.
Therefore, gastroenterologists, psychiatrists
and psychologists sought help to treat this
group of patients, and the treatments should be
performed as a team.

Furthermore, it is suggested that other
prospective studies examine the association
between IBS and other psychiatric disorders to
confirm the current findings.
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