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ABSTRACT

Objective: The aim of this study is to evaluate the relationship between irritable bowel syndrome (IBS) and abdominal obesity.

Patients and Methods: This is a cross-sectional study, consisting of 18-49 year old patients who applied to Marmara University School
of Medicine’s Family Medicine outpatient clinics and who accepted to participate. A questionnaire was applied using face-to-face
interview technique; anthropometric measurements were obtained as recommended by World Health Organization (WHO). The
diagnosis of IBS was made for those who fully met the diagnostic criteria of ROME IV-IBS and had no alarm symptoms. Abdominal
obesity of the participants was determined via anthropometric measurements. Statistical analyses were performed by using SPSS 20

package program.

Results: A total of 487 patients participated in the study: 77% female, 33% male; mean age value 33.71+8.59 years. The prevalence
of IBS was 24.2% (n=118) [F:27.2% (n=102), M:14.3% (n=16)]. Abdominal obesity prevalence was 31.2% (n=152) [F:24.5% (n=92,
M:53.6% (n=60)]. There is no statistically significant difference in terms of abdominal obesity with and without IBS (p>0.05).
Conclusion: In this study no statistically significant relationship has been detected between IBS and abdominal obesity.
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1. INTRODUCTION

Irritable bowel syndrome (IBS) is a functional gastrointestinal
disorder characterized by chronic abdominal pain and variable
bowel habits and which affects the patient’s quality of life
negatively. The causes of IBS still remain unclear [1]. The
prevalence of IBS is reported as 7 to 45% in different countries
[1,2]; in Turkey this rate varies between 6.2% and 33.5% [3,4].
IBS is more common and symptoms are more prominent in
females [1,2,5]. IBS rarely begins after 60 years of age while
its prevalence decreases after the fifties [1,2,6]. Although, the
diagnosis can be easily made according to ROME IV criteria, the
chronicity of the disease, and unrelieved and recurring symptoms
cause patient dissatisfaction [1]. This leads to unnecessary
consultations, unnecessary use of advanced diagnostic tests and
medications, even interventions that lead to surgical operations
which increase health expenditure and cause loss of labor [7].
Due to all these reasons and its high prevalence, IBS is one of the
diseases that should be managed in primary care.

Abdominal obesity is also a global health problem, its prevalence

is still increasing all over the world [8,9]. Intra-abdominal fat
accumulation is known as the primarily responsible factor for

increased mortality and morbidity, therefore, abdominal obesity
is a significant indicator in terms of metabolic and cardiovascular
risk factors [10,11]. The gold standard measurement methods of
abdominal obesity are computerized tomography (CT), Dual-X-Ray
and magnetic resonance imaging (MRI) [12,13]. These methods are
not usable for primary care because of exposure to radiation, and
furthermore they are expensive and difficult to access [14]. World
Health Organization (WHO) recommends waist circumference
as the cheapest, most accessible and closer result for determining
abdominal obesity (2104cm for males, >88cm for females) [10].
In recent years, the bioimpedance analysis (BIA) method which
is based on the difference in lean tissue mass and the electrical
permeability of adipose tissue has emerged as another safe, easily
accessible and economical method to show abdominal obesity [15].

Some studies report an increasing risk of developing upper
gastrointestinal system (GIS) symptoms in relation to increasing
body mass index (BMI) [16-18], but the relationship between
obesity and lower GIS symptomatology, especially IBS, remains
unclear. Regarding the relationship between IBS and abdominal
obesity, which is a commonly encountered clinical problem in
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obesity, the evidence is still limited; only Lee et al’s study suggests
a relation between abdominal obesity and diarrhea dominant IBS
(IBS-D), which implicates the need for more clinical studies [19].

The aim of this study is to evaluate the relationship between IBS
and abdominal obesity.

2. PATIENTS and METHODS

Study Type

This is a cross-sectional study. The sample size has been
calculated as 470 participants based on a confidence level of
95%, acceptable error 3%, and 13% IBS prevalence which was
accepted as the average percentage according to the other
studies’ results in the literature [1-4].

The Universe of the Study and Recruitment of the participants

The 18-49 years old patients who applied to the Marmara
University Pendik Training and Research Hospital Tuzla and
Maltepe Education Family Health Centers and University
Family Medicine outpatient clinics with any complaint between
October 2017 and February 2018, were accepted as the universe
of the study. The patients were informed about the study by
the researcher and by wall-posts. Interested patients were
interviewed for inclusion criteria until the sample size was
reached. A total of 487 patients were recruited for the study.

Inclusion and Exclusion Criteria for the Study

Inclusion criteria were: patients had to be between 18 and
49 years of age, as 50 and over 50 year olds counted as one of
the alarm symptoms [20]; participation had to be voluntary,
and there should be no communication barrier. Patients with
a history of GIS diseases such as inflammatory bowel disease,
lactose intolerance, colon cancer, celiac disease, gastrointestinal
surgery; with diagnoses of psychiatric diseases such as
schizophrenia, bipolar disorder; who were pregnant or having
suspicion of pregnancy; who had mental and/or physical
disabilities were excluded from the study. These disorders
depended on the patients’ own admissions.

Data Collection Process

Ethical approval was obtained from the Ethical Committee of
Marmara University Clinical Studies dated 06.10.2017 with
protocol no 09.2017.601 for the study entitled as “Relationship
between abdominal obesity and irritable bowel syndrome in
adults”. All participants gave informed consent.

Data collection tools/ questionnaires utilized in this study were:
1. A questionnaire including sociodemographic information
prepared by the researchers; 2. ROME IV-IBS diagnostic
criteria, alarm symptoms [1,20]; 3. Bristol Stool Scale used to
differentiate subgroups [1,20].

These questionnaires were applied to all of the participants
using face to face interview technique by the researcher in
outpatient clinics. Anthropometric measurements were: Height
and waist circumference were measured according to the

recommendations of the WHO, by the same researcher [10]. A
constant-tension tape measure, a BIA device (Inbody 170, Seoul,
Korea) and height meter were used for taking the measurements
and BMI [weight (kg)/height (m?*)] was calculated.

Definition of abdominal obesity

Abdominal obesity is defined based on waist circumference
measurements according to the recommendations of the WHO.
Cut-off values for abdominal obesity were defined as >104cm for
males, >88cm for females by WHO. However, WHO recommends
the use of cut-off values of their country to researchers, obtained
from large scaled studies performed in the country [10]. In our
study waist circumference cut-off values of Turkey Diabetes,
Hypertension, Obesity and Endocrinological Diseases Prevalence
Study (TURDEP II), a nationwide study realized with the
participation of 26.499 Turkish adult people, were taken into
consideration (=90cm for females, >96cm for males) [9]. The other
abdominal obesity measurement method in our study was BIA
which provides high accuracy for visceral adipose tissue [14]. BIA
device estimates the participants’ trunk fat deposition individually
as ‘lean; ‘normal’ and ‘over’ The participants determined ‘over’ for
trunk fat by BIA device were accepted as abdominal obese.

Definition of IBS

Irritable bowel syndrome is defined according to the ROME
IV diagnostic criteria including subgroup determination
(constipation, diarrhoea, mixed and unclassified based on
Bristol Stool Scale [1,20]) and excluding alarm symptoms such
as iron deficiency anemia, rectal bleeding, unintentional weight
loss, fever, changing bowel habits [20].

ROME 1V criteria for IBS were: Recurrent abdominal pain, on
average, at least 1 day/week in the last 3 months, associated with 2 or
more of the following criteria: 1. Related to defecation, 2. Associated
with a change in frequency of stool, 3. Associated with a change in
form (appearance) of stool. Criteria fulfilled for the last 3 months
with symptom onset at least 6 months before diagnosis [20].

Irritable bowel syndrome is classified into four subgroups.
Predominant bowel habits are based on stool form on days with at
least one abnormal bowel movement. According to Bristol Stool
Scale, >25% type 1 or 2 stool form is accepted as constipation-
predominant type (IBS-C), >25% type 6 or 7 stool form is
accepted as diarrhoea-predominant type (IBS-D), >25% type 1 or
2 and >25% type 6 or 7 stool forms are accepted as mixed type
with constipation and diarrhoea (IBS-M). The other subgroup
is unclassified type (IBS-U). This type complies with diagnostic
criteria but does not meet other grouping standards [1].

Statistical Analysis

Statistical analysis was performed in SPSS version 20.0 for the
Windows (IBM Corp.; Armonk, NY, USA) program. Frequency
distribution, mean and median values of all independent variables
were calculated; For comparisons between categorical variables
Chi-Square test and t test for continuing versus categorical
variables were used. The statistical significance threshold was
accepted as p value under 0.05 should be considered as significant.

32

http://doi.org/10.5472/marum;j.1065778
Marmara Med ] 2022;35(1): 31-35



Dogan Kaya and Uzuner
Abdominal obesity and irritable bowel syndrome

Marmara Medical Journal

Original Article

3. RESULTS

A total of 487 individuals participated in our study; 77% (s=375)
female, 23% (n=112) male. The mean age of the participants was
33.7+8.6. Prevalence of IBS was determined as 24.2% (n=118); IBS
subgroup prevalence was 39.8% (n=47) for IBS-C (constipation-
predominant), 26.3% (n=31) for IBS-U (unclassified), 24.6% (n=29)
for IBS-D (diarrhoea-predominant), 9.3% (n=11) for IBS-M (mixed
type). Sociodemographic and health related characteristics of IBS
and non-IBS groups and their comparative analysis results are
summarized in Table I. There was a statistically significant difference
between the two groups only in terms of gender and fibromyalgia.
IBS was more prevalent in females; fibromyalgia was more prevalent
in participants with IBS (p=0.003, p=0.033, respectively).

Table 1. Sociodemographic and health related characteristics and
comparison between groups of participants with and without IBS

IBS(+) IBS(-) Total

Characteristics

p*
Gender
Female 102 27.2 | 273 | 72.8 | 375 100.0 | 0.003
Male 16 | 143 | 96 | 85.7 |112| 100.0
Age groups
18-24 years 18 | 19.6 | 74 | 80.4 | 92 | 100.0
25-34 years 47 127.5 | 124 | 72.5 |171] 1000 | ( 67y
35-49 years 53 [ 237 | 171 | 76.3 |224 | 100.0
Marital status
Married 83 | 259 | 238 | 74.1 [321100.0 | 0.146
Single 35 | 21.1 | 131 | 78.9 |166 | 100.0
Education
Secondary school and 28 [ 21.2 | 104 | 78.8 |132]100.0 | 0.204
below
High school and above 90 | 254 | 265 | 74.6 |355 | 100.0
Employment
Employed 75 | 24.8 | 227 | 75.2 | 302 | 100.0 | 0.388
Unemployed 43 232 | 142 | 76.8 | 142 | 100.0
Income status
<1404 TL 28 [ 259 | 80 | 74.1 |108| 100.0
1404-4890 TL 78 | 25.8 | 224 | 74.2 |302 | 100.0 0.143
>4891TL 12 | 156 | 65 | 84.4 | 77 | 100.0
Medical history
Hypertension 4 | 34 | 18 | 49 [22| 45 | 0349
Diabetes 6 | 5.1 17 46 |23 | 47 | 0.499
Cardiovascular diseases 3125 14 | 38 [17 | 35 | 0377
Hypothyroidism 10 | 85 | 33 89 |43 | 88 | 0.523
Depression 8 | 68 | 17 | 46 | 25| 51 | 0.239
Upper GI diseases 22 [ 186 | 54 | 146 | 76 | 15.6 | 0.183
Fibromyalgia 4 |34 | 2 05 | 6 | 12 | 0.033
Smoking status | Never | 66 | 55.9 | 230 | 62.3 [296 | 60.8 | 0.346
Former | 19 | 16.1 | 43 | 11.7 | 62 | 12.7
Current | 33 [ 28.0 | 96 | 26.0 [129| 26.5
Alcohol Yes 15 | 127 | 46 | 125 | 61 | 12.5 | 0.527
No 103 | 87.3 | 323 | 87.5 |426| 87.5
Total 118 | 24.2 | 369 | 75.8 | 487 | 100.0

*Chi-Squared test, p<0.05

Theabdominal obesity frequencyin IBSand non-IBS participants
and their comparative analysis according to TURDEP 1I, WHO
cut-off values and BIA results are summarized in Table II.

Table II. Abdominal obesity according to TURDEP II, WHO, BIA and
their comparative analyses in IBS and non-IBS groups

Abdominal IBS (+) IBS (-) Total

Obesity for n % n % n % p*

TURDEP II (+) 38 322 114 309 152 312 0436
-) 80 678 255 69.1 335 688

WHO (+) 14 119 63 171 77 158 0.112
() 104 881 306 829 410 842

BIA (+) 89 754 285 772 374 768 0.385
(-) 29 245 84 228 113 232

Total 118 100.0 369 100.0 487 100.0

*Chi-squared test, p<0.05

IBS: Irritable bowel syndrome, TURDEP II: Turkey Diabetes, Hypertension,
Obesity and Endocrinological Diseases Prevalence Study, WHO: World Health
Organization, BIA: Bioimpedance analysis

Participants with and without IBS were compared as to whether
there was a difference in terms of mean waist circumference
(cm). There was no statistically significant difference between
the groups (p>0.05).

No statistically significant relationship was detected between
IBS and IBS subgroups and GIS symptoms except constipation.
The results are summarized in Table III.

Table III. Comparison of IBS subgroups and GIS symptoms with
abdominal obesity

Abdominal obesity

IBS subgroups and GIS ) 0 Total
symptoms
n % n % n % p*

IBS-C 17 | 63.8 | 30 | 36.2 | 47 | 100.0 | 0.290
IBS-D 10 | 65.5 | 19 | 345 | 29 | 100.0 | 0.465
IBS-M 1 9.1 10 | 90.9 | 11 | 100.0 | 0.076
IBS-U 10 | 323 | 21 | 67.7 | 31 | 100.0 | 0.581
Constipation 68 | 27.4 | 180 | 72.6 | 248 | 100.0 | 0.041
Diarrhoea 50 | 282 | 127 | 71.8 | 177 | 100.0 | 0.167
Nausea 52 | 29.1 | 127 ] 70.9 | 179 | 100.0 | 0.248
Vomiting 18 | 257 | 52 [ 743 | 70 | 100.0 | 0.176
Bloating 100 | 31.6 | 216 | 68.4 | 316 | 100.0 | 0.431
Pain during defecation | 48 | 27.7 | 125 | 72.3 | 173 | 100.0 | 0.130

*Chi-Squared test, p<0.05

IBS: Irritable bowel syndrome, GIS: Gastrointestinal system, IBS-C: Irritable
bowel syndrome with predominant constipation, IBS-D: Irritable bowel syndrome
with predominat diarrhoea, IBS-M: Irritable bowel syndrome-mixed type,
IBS-C: Irritable bowel syndrome-unclassified type

4. DISCUSSION

According to the results of our study, no relationship between
abdominal obesity and IBS was detected; there was no
statistically significant difference between the IBS and IBS
subgroups and non-IBS groups in terms of abdominal obesity.
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Lee et al,, had reported that abdominal obesity was related to
an increased risk of IBS in IBS-D subgroup [19]. In their study,
abdominal obesity was measured by CT which was a part of
the routine health control in this country. CT is accepted as a
gold standard method for the diagnosis of abdominal obesity.
However, as it is expensive, not easily accessible and because of
exposure to radiation, it is not a preferred method for primary
care patients [14]. The main difference between Lee et al’s and
our study may be due to the use of different diagnostic methods.
WHO recommends the measurement of waist circumference as
the cheapest, more accessible and closest to the ideal method
to determine abdominal obesity [10]. In our study abdominal
obesity is defined based on waist circumference measurement
and the BIA; no statistically significant difference was detected
between the IBS and IBS subgroups and non-IBS groups in
terms of abdominal obesity, using both measurements.

Computerized tomography was also used in the clinical trial of
Nagata et al., evaluating the relation between bowel symptoms
and visceral fat tissue. It was determined that the risk of
constipation and hard stools was related to low visceral adipose
tissue (VAT) and low subcutaneous adipose tissue (SAT),
which are criteria for abdominal fat deposition and equally
mean abdominal obesity [21]. In our study, complaint of hard
stools/constipation and/or being in IBS-C subgroup were not
significantly related to the presence of abdominal obesity.

Prevalence of IBS was detected as 24.2% in our study. In a meta-
analysis of 80 studies, the world-wide prevalence of IBS was
reported as 11.2% (1% - 45%) [1]. In the studies performed in
Turkey this prevalence varied from 6.3% to 33.5% [3,4]. As for
the subgroups, in our study IBS-C was the most prevalent form
similarly to the meta-analysis of Lovell et al. [2]. In our country,
although, the prevalence of IBS subgroups differed among
studies, IBS-C was the most commonly detected subgroup [3,4].

Based on clinical studies, IBS is related to several factors such
as female gender, psychiatric disorders, fibromyalgia, GIS tract
disorders [22,23]. There is evidence of the relation between
abdominal obesity and factors such as female gender and upper
GIS disorders [9,24]. In our study a comparison of IBS and non-
IBS groups was made in terms of these factors.

Irritable bowel syndrome was significantly more prevalent in
female participants (27.2%) than in males (14.3%) similar to the
literature [5]. The prevalence of IBS was higher in participants
with a higher educational level, but this difference was not
statistically significant. According to the results of different
studies, the relationship between IBS prevalence and education
level is contradictory. In other studies from different countries,
the results were similar or there was a linear relation between
them [25]. In our country, the increased prevalence of IBS was
reported in relation to lower education level [3].

According to the health characteristics of the participants, upper
gastrointestinal diseases such as gastro-esophageal reflux disease,
peptic ulcer and gastritis, diabetes and depression were more
frequent in the IBS group, but this result was not statistically
significant. Only fibromyalgia was significantly more prevalent
in the IBS group, which is compatible with literature [23].

Concerning smoking status, however, IBS was more frequently
detected among participants who never smoked, there was
no statistical significance. IBS was more prevalent among
participants who used alcohol, which was still not statistically
significant. Reding et al., in their study examining the relation of
alcohol use in IBS individuals with gastrointestinal symptoms,
stated that the effect of alcohol use in IBS individuals on
gastrointestinal symptoms is still unclear [26].

The strengths of the study; anthropometric measurements
and questionnaire were applied by a single physician with
a standard approach. It was performed using two different
waist circumference cut-off values and the BIA method which
supported both results.

The limitations of this study may be summarized in two items.
Firstly, the history of their diseases and medication use was
based on the patients’ own revelations, not on laboratory results.
Secondly, somehealth problems such ashypothyroidism, diabetes
which can alter gastrointestinal functions, were not excluded
from the study since this study was performed in primary care
clinics where the patients are frequently multimorbid and they
apply with an undifferentiated complaint so that it was difficult
to find an isolated IBS patient.

In conclusion, the main outcome of the study was no statistically
significant relationship between IBS and abdominal obesity. The
social and health determinants related to IBS, female gender,
depression and fibromyalgia were in significant relation with
abdominal obesity which can be perceived as supporting the
main result.
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