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Abstract Background: Psychiatric disorders are common in irritable bowel syndrome (IBS). We conducted this study

T toinvestigate the relationship of IBS and their subtypes with some of psychological factors.
Materials and Methods: A cross-sectional study was performed among 4763 staff of Isfahan University
of Medical Sciences in 2011. Modified ROME III questionnaire and Talley Bowel Disease Questionnaire
were used to evaluate IBS symptoms. Hospital Anxiety and Depression Scale and 12-item General Health
Questionnaire were utilized to assess anxiety, depression and psychological distress. Logistic regression
analysis was used to determine the association of psychological states and IBS in the total subject and
both genders.
Results: About, 4763 participants with mean age 36/58 = 8/09 were included the 2106 males and
2657 females. Three thousand and seven hundred and seventy-six (81.2%) and 2650 (57.2%) participants were
married and graduated respectively. Subtype analysis of IBS and its relationship with anxiety, depression
and distress comparing the two genders can be observed that: IBS and clinically-significant IBS have higher
anxiety, depression symptoms, and distress than the subject without IBS (P < 0.001). Women with IBS,
have higher scores than men (P < 0.001). Compared to other subtypes, mixed IBS subtype has a higher
anxiety, depression, and distress score.
Conclusion: A high prevalence of anxiety, depression symptoms and distress in our subjects emphasize the
importance of the psychological evaluation of the patients with IBS, in order to better management of the
patients and may also help to reduce the burden of health care costs.
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INTRODUCTION

Irritable bowel syndrome (IBS) is a common
gastrointestinal (GI) disorder with the absence
of organic disease and a number of detrimental
effects including; leave of absence, seeking for
medical treatment, and a poor quality of life.*?! The
prevalence of IBS is estimated to be in the range
of 2.9-11.4% with variations across contexts and
diagnostic criteria.®¥ One study demonstrated that
the prevalence of IBS was about 25% and also claimed
that IBS was the second most prevalent GI disorder
after gastroesophageal reflux disease in outpatients
visiting GI clinics.” The syndrome is reported to have
a higher prevalence in women than in men, and the
age of its onset is in the range of 30-50 years.! Four
subtypes of IBS were recognized; IBS divided into
subgroups according to their stool and defecatory
patterns; IBS with constipation (IBS-C), IBS with
diarrhea (IBS-D), mixed IBS (IBS-M), and Unsubtyped
IBS (IBS-U).

Despite the high prevalence of IBS in general population
and the personal and economic costs, its etiologic
remains unknown; however, various studies have
shown that several factors including abnormal motility
of intestine, visceral hypersensitivity, inflammation,
neurotransmitter imbalance, disturbance of brain-gut
interaction, abnormal central processing, autonomic
and hormonal events, and genetic, environmental,
and psychosocial factors may contribute to incidence
of IBS.[! IBS has strong negative effect on quality
of life in patients who suffer from it, and it imposes
substantial social and economic costs due to medical
seeking behavior and absenteeism.[™

Several studies have evaluated the relation between
IBS and psychiatric disorders."” It has been reported
that neurosis, anxiety, depression and dysfunctional
cognition are more prevalent in patients with
IBS.H181 In a large randomized controlled trial
found that 44% of IBS patients had psychiatric
co-morbidity which depressive and anxiety disorders
were the most common conditions." Depression
in patients with IBS is more severe and prevalent
than in healthy individuals.™ In one study, six major
GI features including abdominal pain, diarrhea,
bloating, constipation, loss of appetite, and vomiting
were considered along with the psychiatric state
of the patients. Major depression (13.4%), panic
disorder (12.5%) and agoraphobia (17.8%) were found
to be more common in patients with two or more GI
symptom.[*® A most recent study provided further
evidence that Gl-specific anxiety is an important
mediating factor affecting the GI symptom severity
and quality of life in IBS patients.8!

Most studies have examined the relationship between
IBS, as a general term, with psychological factors.
However, there is depletion in the relationship with
subtypes of IBS and psychological factors in recent
studies. Since there is not enough literature on the
incidence and natural history and relative factors of
a subtype of IBS, efforts should focus on developing
well-designed studies to investigate the relationship
of IBS and their subtypes with psychological factors
and ideally, these studies should be community-based.

The main problems with previous studies are the
recruitment of a highly selective group of populations,
patient-based studies from health institutions, small
sample size, and focus on only limited IBS conditions.

The current study was carried out to record
the relationship of IBS and their subtypes with
psychological factors in employees of a large university
in a central part of Iran and to investigate the
relationships between IBS and the psychological
states.

MATERIALS AND METHODS

Study design and participants

The current study was conducted within part of
the Study on the Epidemiology of Psychological
Alimentary Health and Nutrition project. This project
was a community-based program designed to study
the epidemiology of functional GI disorders (FGIDs)
in Iran in 2011.”" Furthermore, the role of different
lifestyle, nutritional, and psychological factors in
FGIDs symptoms and their severity was investigated.
The details of carried out methodology have been
explained before.?

The project was a cross-sectional study among the
staff of Isfahan University of Medical Sciences. The
university had about 20,000 nonacademic employees
that working in different centers across Isfahan
province. In the current analysis, we used data
from 4763 adults who had completed information
on personality traits and distress. All of the places
(except university teaching hospitals and research
centers) were selected as study clusters and subjects
were recruited randomly from each cluster. All
information was gathered in two separate phases
to increase the accuracy of data collection and the
response rate. The self-reported questionnaire about
psychological factors was applied in the second phase.

Variable assessment

After obtaining written informed consent, data on
demographic characteristics, and psychological
factors (anxiety, depression, and distress), were
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collected by standardized self-administered
questionnaires.

Demographic factors applied in this study were
age, sex as male and female, marital status as
unmarried (single, widow, and divorce) and married,
educational level as 0-12 years (undergraduate),
and >12 years (graduate).

To assess the presence or absence of different symptoms
of IBS modified ROME III questionnaire "7'® and its
scoring system. Talley Bowel Disease Questionnaires
were used for evaluating the intensity of IBS.P
Individuals who had IBS symptoms according to
ROME III criteria were considered as IBS patient.
We defined a group of IBS patient with more frequent
symptoms, i.e., those who reported pain or discomfort
“often” or “always.” These cases categorized under
“clinically-significant IBS” (IBS-S).['” Subtyping IBS
using the predominant stool pattern™® included:
IBS-C, IBS-D, IBS-M, and IBS-U.

Distress level was measured by the Iranian
validated version of 12-item General Health
Questionnaire (GHQ-12). GHQ-12 is a consistent and
reliable instrument for using in general population
studies. Each item is rated on a four-point scale (less than
usual, no more than usual, fairly more than usual, and
much more than usual). The system used to score the
GHQ-12 questionnaires was the 0-0-1-1 method. Using
this method, a participant could have been scored
between 0 and 12 points; a score of 4 or more was used
to identify a participant with high distress level.[2%2
Cronbach’s alpha coefficient has been found to be 0.87.72

Anxiety and depression measured by the Iranian
validated version of the Hospital Anxiety and
Depression Scale (HADS). The HADS contains 14
items and consists of two subscales: Anxiety and
depression. Each item is rated on a four-point scale,
giving maximum scores of 21 for anxiety and depression
separately. Scores of 8 or more on either subscale are
considered to be a case of psychological morbidity in
that area.???¥ Cronbach’s alpha coefficient has been
found to be 0.78 for the anxiety subscale and 0.86 for
depression sub-scale.?®

Statistical analysis

Descriptive analysis of the study population was
performed (i.e., mean *= standard deviation for
continuous variables and frequencies [percentages]
for qualitative variables), and differences between
groups were analyzed with ¢-test and Chi-square test.

A binary logistic regression analysis was performed
to find the association between anxiety, depression
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and distress level with IBS (IBS, IBS-S) and its
subtypes. The dependent variables were IBS
[IBS and clinically-IBS-S]"" and its subtypes
[IBS-C, IBS-D, IBS-M, and IBS-U] and the independent
variables were anxiety, depression, and distress level.
Odds ratios (OR) were reported with the corresponding
95% confidence intervals.

The Statistical Package for the Social Sciences
version 15.0 (SPSS Inc., Chicago, IL, USA) was used
for statistical analyses. P < 0.05 was considered
statistically significant for all analyses.

RESULTS

In this study, 4763 participants with mean age
36/58 + 8/09 were included the 2106 males and
2657 females. Three thousand and seven hundred and
seventy-six (81.2%) employers married and 874 (18.8%)
subjects were unmarried. One thousand and nine
hundred and eighty-six (42.8%) were undergraduate
and 2650 (57.2%) subjects were a graduate. Table 1
includes the scoring of anxiety, depression, and
distress in IBS and its subtype.

The subtypes of IBS and its association with anxiety,
depression and distress is observed in IBS that anxiety,
depression, and distress are significantly higher than
the individual without IBS (P < 0.001). Women with
IBS have higher scores than males (P < 0.001). The
psychiatric problem is more severe in IBS-S [Table 1].

Table 2 shows 1024 employer had IBS within 386 (18.3%)
males and 683 (24%) females. 276 individuals had IBS-S
within 90 men (4.3%) and 186 women (7%). Among men
with IBS-S, 31 (35.2%) people suffering from anxiety,
49 (55.7%) individuals with depression, and 39 (44.8%)
employer had psychological distress. Among women,
72 (39.1%) cases of anxiety, and 111 (60.3%) cases of
depression, and 89 (48.6%) subjects had psychological
distress. Among men with IBS, 85 (22.5%) people had
anxiety, 161 (42.6%) depression, and 119 (16.9%) had
psychological distress. Among the women, 176 (27.9%)
had anxiety, and 303 (48%) had depression, and
246 (39.2) had psychological distress. The levels
of significance in Table 2 indicate the percentage
differences of anxiety, depression, and high distress
among participants with IBS and those without IBS.

In subtypes, IBS-M had more anxiety, depression,
and distress in comparison with other subtypes of
IBS. Conversely, IBS-U had lower scores than the
other groups.

To examine the association of IBS and its subtypes
with anxiety, depression, and distress, a multivariate
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Table 1: Comparison of anxiety, depression and distress scores in IBS, IBS-S and its subtypes by gender

Variable Male Female
Anxiety score Depression score Distress score Anxiety score Depression score Distress score
IBS
No 2.49+3.09* 5.23+3.05* 1.46+2.32* 3.51£3.67* 6.22+3.35* 2.07+2.71*
Yes 5.06+4.06 7.08+3.59 2.72+2.95 5.58+4.06 7.79+3.38 3.34+3.20
IBS-S
No 2.80+3.27* 5.44%3.12* 1.60+£2.43* 3.80+3.73* 6.43+3.34* 2.25+2.78*
Yes 6.52+4.96 8.35+4.30 3.54£3.14 6.78+4.54 8.83£3.70 4.14£3.58
Subtypes
IBS-C
No 2.88+3.40* 5.51+3.22* 1.63+2.46* 3.85+3.83* 6.48+3.43* 2.28+2.83*
Yes 4.63+£3.78 6.75+3.32 2.83+3.00 5.56+3.90 7.71£3.15 3.37£3.19
IBS-D
No 2.86+3.38* 5.49+3.21* 1.64+2.47* 3.95+3.84* 6.55+£3.39* 2.34+2.85*
Yes 5.20+3.91 7.07+3.45 2.67+2.78 5.42+4.29 7.67+3.84 3.40£3.40
IBS-M
No 2.79+3.30* 5.44+3.14* 1.62+2.43* 3.91£3.81* 6.53£3.39* 2.34+2.86*
Yes 6.48+4.23 8.31+3.89 3.15+3.34 6.60+4.62 8.41£3.61 3.57+3.35
IBS-U
No 2.92+3.41** 5.54+3.23 1.67+2.49** 3.93+3.87* 6.52+3.42* 2.32+2.87*
Yes 3.89+3.90 6.16+3.34 2.23+2.58 5.16+3.75 7.64+3.24 3.16+3.02

*P<0.001, **P<0.05. IBS: Irritable bowel syndrome, IBS-S: Clinical irritable bowel syndrome, IBS-C: Irritable bowel syndrome with constipation, IBS-D: Irritable bowel

syndrome with diarrheal, IBS-M: Mixed irritable bowel syndrome, IBS-U: Unsubtyped irritable bowel syndrome

Table 2: Prevalence of anxiety, depression and distress level in IBS, IBS-S and its subtypes by gender

Variable Male Female
Presence Presence of High distress Presence Presence of High distress
of anxiety depression status of anxiety depression status
IBS
No 119* (7.1) 293* (17.6) 248* (15.0) 274* (13.8) 581* (29.4) 454*(23.0)
Yes 85 (22.5) 161 (42.6) 119 (32.0) 176 (27.9) 303 (48.0) 246 (39.2)
IBS-S
No 173* (8.8) 405* (20.7) 328* (16.9) 378* (15.6) 773* (31.9) 611* (25.2)
Yes 31(35.2) 49 (55.7) 39 (44.8) 72 (39.1) 111 (60.3) 89 (48.6)
Subtype
IBS-C
No 185** (9.5) 414* (21.2) 336* (17.4) 375* (15.9) 766* (32.4) 601* (25.5)
Yes 19 (20.4) 40 (43.0) 31(34.1) 75 (30.2) 118 (47.6) 99 (40.1)
IBS-D
No 184* (9.4) 415* (21.3) 335* (17.4) 423** (16.9) 832** (33.3) 658%* (26.4)
Yes 20 (21.3) 39 (41.5) 32 (34.0) 27 (24.3) 52 (46.8) 42 (38.2)
IBS-M
No 170* (8.7) 402* (20.6) 335* (17.4) 418* (16.6) 831* (33.1) 662** (26.4)
Yes 34 (35.4) 52 (54.2) 32 (33.7) 32(33.7) 53 (55.8) 38 (40.9)
IBS-U
No 192 (9.8) 424** (21.8) 343** (17.8) 408** (16.8) 804** (33.1) 633** (26.1)
Yes 12 (12.6) 30 (31.6) 24 (26.1) 42 (23.7) 80 (45.2) 67 (37.6)

*P<0.001, **P<0.05 between cases with IBS and without IBS. The prevalence detected by questionnaires. IBS: Irritable bowel syndrome, IBS-S: Clinical irritable bowel
syndrome, IBS-C: Irritable bowel syndrome with constipation, IBS-D: Irritable bowel syndrome with diarrheal, IBS-M: Mixed irritable bowel syndrome, IBS-U: Unsubtyped

irritable bowel syndrome

logistic regression was conducted with IBS and its
subtypes serving as the dependent variable. The
results are shown in Table 3. In crude analysis,
anxiety was a risk factor for IBS-S in men with
OR, 95% CI: 5.60 (3.52, 8.92) and depression with
4.81 (3.11, 7.43) and distress 3.98 (2.57, 6.18) and

in women, anxiety 3.49 (2.54, 4.78), depression
3.25 (2.38, 4.41), and distress 2.80 (2.06, 3.80). In
the adjusted model, with affected covariates of
demographics characteristics (age, sex, marital status,
and educational level) showed sensible changing in
OR anxiety and high distress in male with IBS-S.
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Table 3: Curded and adjusted ORs of anxiety, depression, and distress level with IBS, IBS-S and its subtypes by genders

Variable Male Female
Anxiety Depression High distress Anxiety Depression High distress
IBS
Crude 3.77 (2.78, 5.12) 3.47 (2.73, 4.41) 2.66 (2.06, 3.44) 2.4 (1.94,2.99) 2.22 (1.84, 2.66) 2.15(1.78, 2.61)
Adjusted* 3.77 (2.64, 5.37) 3.55 (2.69, 4.67) 2.49 (1.86, 3.35) 2.36 (1.87, 2.98) 2.08 (1.71, 2.54) 2.14 (1.74, 2.62)
IBS-S
Crude 5.60 (3.52, 8.92) 4.81(3.11,7.43) 3.98(2.57, 6.18) 3.49 (2.54,4.78) 3.25(2.38, 4.41) 2.80(2.06, 3.80)
Adjusted* 6.29 (3.72, 10.64) 4.90 (3.00, 8.00) 4.64 (2.82,7.63) 3.10 (2.20, 4.37) 2.91(2.09, 4.05) 2.62(1.89, 3.62)
Subtypes
1BS-C
Crude 2.45 (1.45, 4.15) 2.80(1.83, 4.28) 2.45 (1.56, 3.84) 2.29 (1.71,3.08) 1.89 (1.45, 2.46) 1.95 (1.49, 2.56)
Adjusted* 2.16 (1.13, 4.15) 2.80 (1.71,4.61) 2.05(1.19, 3.52) 2.16 (1.57, 2.98) 1.73 (1.30, 2.30) 1.95 (1.46, 2.60)
IBS-D
Crude 2.59 (1.54, 4.35) 2.62 (1.71, 4.00) 2.45 (1.57, 3.82) 1.57 (1.01, 2.46) 1.76 (1.20, 2.58) 1.72 (1.16, 2.55)
Adjusted* 1.95(1.02, 3.73) 2.19 (1.33, 3.60) 2.12 (1.26, 3.57) 1.49 (0.91, 2.44) 1.68 (1.11, 2.54) 1.69 (1.11, 2.58)
IBS-M
Crude 5.74 (3.67, 8.97) 4.54 (2.99, 6.89) 2.41(1.55, 3.75) 2.55 (1.65, 3.95) 2.55 (1.69, 3.86) 1.93 (1.26, 2.94)
Adjusted* 6.81 (4.16, 11.12) 5.06 (3.19, 8.02) 2.57 (1.58, 4.18) 2.70 (1.69, 4.33) 2.45 (157, 3.83) 1.85 (1.18, 2.91)
1BS-U
Crude 1.32 (0.71, 2.46) 1.66 (1.06, 2.59) 1.63 (1.01, 2.64) 1.54 (1.08, 2.22) 1.67 (1.22, 2.27) 1.71(1.24, 2.34)
Adjusted* 1.37 (0.66, 2.82) 1.80 (1.09, 2.99) 1.73 (1.00, 2.97) 1.56 (1.06, 2.31) 1.65 (1.18, 2.30) 1.70 (1.22, 2.39)

*Adjusted based on age, marital status and educational level. IBS: Irritable bowel syndrome, IBS-S: Clinical irritable bowel syndrome, IBS-C: Irritable bowel syndrome with

constipation, IBS-D: Irritable bowel syndrome with diarrheal, IBS-M: Mixed irritable bowel syndrome, IBS-U: Unsubtyped irritable bowel syndrome, OR: Odds ratio

In subtypes, adjusting covariates of demographics
characteristics showed sensible changing in OR
anxiety in IBS-M.

DISCUSSION

In this study, we investigated whether anxiety and
depression and distress occur more frequently in
population with IBS; than in healthy subjects. Men
with IBS-S are more than 4 times anxiety than in
normal individuals, and more than 2 times experience
depressive symptoms and distress. It was also observed
that women with IBS-S than in normal subjects had
more than 2 times of anxiety, depression and distress.
This study showed that, the overall prevalence of
anxiety, depression symptoms and distress that
dedicated by questionnaires in women is higher than
men, but the association of psychological disorders
in IBS in men more than women. Furthermore, our
results support the general hypothesis that subtype of
IBS were different on the examined domains; IBS-M
individuals had more depression and anxiety and
distress than other subtypes of IBS, and was more
severe in men. In general, depression, anxiety, and
distress scores in IBS-U subtype less than any other
subtype.

The high prevalence of anxiety and depression
in the local general population (20.8% and 21%,
respectively)?* must be considered as an important
factor in the high prevalence of these symptoms in our
studied IBS group (24.6% and 45.5%, respectively).
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A biopsychosocial model has been suggested to
explain the complexity of the pathophysiology of
IBS.B! This includes reciprocal influences and feedback
mechanisms between GI changes and psychological
factors, and emphasizes the strong relationship
between GI symptoms and psychological factors.

Patients with IBS are particularly susceptible to
stressful experiences, which produce GI symptoms.!!
Psychiatric disorders are associated with changes in
the processing of visceral sensations in patients with
IBS, which could elicit the symptoms of IBS. Patients
with IBS, who have a concomitant psychiatric diagnosis
may also manifest changes in gut-related autonomic
nervous system function, affecting gut motility and
sensation.!!! In recent years, an appreciation of the
modulation of visceral stimuli by the central nervous
system has developed, particularly with the growing
number of functional neuroimaging studies available.

Anyone with IBS generally has significantly higher
psychiatric comorbidity rates than similar groups
of general medical patients or patients with organic
disorders.! The most frequent psychiatric disorder
in IBS-S patients is depression, followed by anxiety
and somatization disorders. These studies are also
aligned with the study conducted by us. As a total, it
should be noted that normal population have a higher
prevalence of depression.2%

Based on our study, it seems that IBS subtype was a
significant correlate with depression and anxiety, as

5
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IBS-M group had the highest scores on depression and
anxiety. The reason of high anxiety and depression
in mixed groups is not known, but may be due to
the simultaneous presence of both diarrhea and
constipation digestive problems. In addition, more
frequent and nagging symptoms in M-type leading to
increase health anxiety, somatic, and social distress.
As red flag signs in IBS indicate the need for referral
to a gastroenterologist, the high scores on anxiety,
depression, and distress, can be seen as a warning
sign and reason for referral to gastroenterologists and
psychiatric assessment.

From the present study, it seems that IBS-M
individuals have a more psychological problem with
higher degrees of depression and anxiety but similar
distress to other IBS subtypes’. These results varied
with was done by Guthrie et al."* who documented
that high rates of psychiatric comorbidity, and
childhood history of sexual abuse in IBS-D patients.
Based on our studies, the reason for this difference
is not clear but it seems like the sample size of the
study was small, and only two type (IBS-C and IBS-D)
patients have been examined.

The study from Eriksson and Andre,?” who investigated
the differences in somatic, psychological and biochemical
patterns between the subtypes of IBS, showed that
IBS-C patients had higher psychological symptoms and
higher prolactin values than IBS-D patients. However,
the IBS-D group showed dysfunctional body awareness
and higher C-peptide values, probably reflecting an
altered adrenergic drive. The study concluded that
IBS-D patients had the same amount of GI, but less
psychological symptoms than IBS-C, suggesting that
IBS-D patients differed from the IBS-C group in terms
of body awareness, as they were not aware of their
dysfunctional state of health, thus coping with preserved
quality of life. Moreover, in IBS-D patient’s higher levels
of C-peptide were found, probably reflecting autonomic
nervous system dysfunctions. Several biochemical
mechanisms may be involved in the IBS-M type. It
seems that, prolactin and C-peptide that are involved in
C- and D-type of IBS, both are simultaneous in IBS-M.
Furthermore, further biochemical studies are needed
to prove the difference between subtypes.

Although etiopathogenetic mechanisms are still
not completely clarified, the observed differences in
psychopathology between IBS subtypes may be related
to alterations of the enteric serotonergic system,
as the excess of 5-HT could contribute to diarrhea
via 5-HT2B, 3 and 4 receptors,?®! and increased
postprandial release of 5-HT in IBS-D patients has
been found.?*3% Conversely, IBS-C subtype may be
characterized by an impairment of 5-HT release.’®"

6

Recently, Zijdenbos et al. suggested that psychological
interventions are superior to “care as usual” for
improvement of symptoms.®? In a systematic review
and meta-analysis Ford et al. demonstrated a
significant benefit of antidepressants over the placebo
and psychological therapies over control therapy or a
physician’s “usual management,” for the treatment
of IBS.133

A possible limitation of the present study is data are
based on a selected group of university staffs and may
not be truly representative of the general population.
Second different commodity variables could increase
the prevalence of mood disorders, more research on
wide and complex risk factors such as quality of life,
somatization disorders, and sleep quality is needed,
and there should be a special focus on the associations
between the psychosocial working conditions and
IBS. Third, using self-administered questionnaire
has some disadvantages such as lack of monitoring
and not availability to clarify questions or encourage
respondent.

CONCLUSION

A high prevalence of anxiety-depressive symptoms and
distress in our subjects, sex, and subtype of IBS had
remarkable distributional differences among studied
groups, emphasize the importance of the psychological
evaluation of the patients with IBS, in order to better
management of the patients and may also help to
reduce the burden of health care costs.
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