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Abstract

Background The Rome III diagnostic criteria had been
used to diagnose functional gastrointestinal disorders
(FGIDs) world wide, and functional bowel disorders
(FBDs) including irritable bowel syndrome (IBS) have
recently attracted the attention of Japanese physicians.
However, there have been few reports on the prevalence of
FBDs diagnosed by the Rome III diagnostic criteria.
Aims The aim of this study was to determine the preva-
lence of FBDs diagnosed according to the diagnostic cri-
teria of Rome III in Japan.

Patients and methods All patients who were booked for
colonoscopy were enrolled from eight institutions in Japan.
This study was a prospective observational study in the
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period from April 2013 to December 2013. Patients filled
out FGID questionnaires of Rome III when they were
waiting for colonoscopy.

Results Data for 1200 patients who underwent colono-
scopy were analyzed. A total of 547 patients (45.6%) were
diagnosed with FBDs. Out of those patients, 9.1% had IBS.
According to the Rome III diagnostic criteria, 134 patients
(11.2%) had functional bloating (FB), 73 (6.1%) had
functional constipation (FC), 40 (3.3%) had functional
diarrhea (FD), and 191 (15.9%) had unspecified functional
bowel disorder (UFBD). Patients with FBDs had signifi-
cantly higher rates of almost all symptoms (abdominal
pain, hard or lumpy stools, loose or watery stools, and
bloating) than those in the controls.

Conclusions In Japan, the prevalence of FBDs and IBS is
high, similar to that in the US. Many patients with FBDs
have multiple symptoms.

Keywords FGIDs - IBS - Functional bowel disorder
(FBD) - Rome III criteria

Abbreviations
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FB Functional bloating

FBDs  Functional bowel disorders

FC Functional constipation

FD Functional diarrhea

FGIDs Functional gastrointestinal disorders
IBD Inflammatory bowel disease

IBS Irritable bowel syndrome
UFBD  Unspecified functional bowel disorder
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Introduction

Rome III diagnostic criteria had been used to diagnose
functional gastrointestinal disorders (FGIDs) worldwide
since 2006 until 2016 [1]. FGIDs are chronic or recurrent
gastrointestinal (GI) disorders that cannot be explained by
structural abnormalities and have no objective findings.
Guidelines for treatment of irritable bowel syndrome (IBS)
and functional dyspepsia in Japan were published by the
Japanese Society of Gastroenterology in 2014, and they
have recently attracted the attention of Japanese doctors. In
addition, functional bowel disorders (FBDs), which include
IBS, functional bloating (FB), functional constipation (FC),
functional diarrhea (FD) and unspecified functional bowel
disorder (UFBD) are frequently encountered in a clinical
situation [2]. In fact, IBS is one of the most frequent dis-
orders in FGIDs, with a prevalence of 5-26% [3, 4].
Therefore, it appears that there are a huge number of
people suffering from symptoms of IBS. However, the
prevalence of IBS differs depending on gender, age,
country and geographic area. For example, the number of
female patients with IBS is 1.6-times larger than the
number of male patients, the prevalence of IBS tends to
decrease with advance of age and the prevalence of IBS in
East South Asian countries is lower than that in South
American countries [5]. The prevalence of IBS in Japan is
similar to that in Western countries, but the prevalence in
women and young people is higher [6-8].

However, there has been no report on the prevalence of
FBDs diagnosed by the Rome III diagnostic criteria in
Japan. The majority of doctors have in fact not used the
FGID questionnaire in a clinical situation. A previous study
showed that nearly 80% of doctors had no knowledge of
symptom-based IBS criteria and that only 4% of doctors
used the criteria in a clinical situation [3]. Therefore, it is
necessary to diagnose FBDs according to the Rome III
diagnostic criteria in clinical practice and to provide
appropriate treatment for patients with FBDs.

To the best of our knowledge, this manuscript is the first
report on the prevalence of FBDs with exclusion of organic
diseases by using colonoscopic examination. There have
been many reports on the prevalence of FBDs based on
information obtained from the Internet, interviews, and
letters [7, 9, 10]. Therefore, patients with inflammatory
bowel disease (IBD), colitis, and advanced colon cancer
might have been included in previous studies.

The aim of this study was to accurately determine the
prevalence of FBDs classified by the Rome III diagnostic
criteria after exclusion of organic disease by using colo-
noscopy (CS) in Japan.

Subjects and methods
Subjects

This study was a prospective observational study from
eight institutions in Japan between April 2013 and
December 2013 and was conducted with the approval of
the Ethics Committee of Hokkaido University (approval
number: 012-0405).

Diagnosis of FBDs

We used FGID questionnaires of Rome III that were for-
mally translated and validated in Japanese to diagnose
FBDs and to collect necessary information before CS in all
subjects. The subjects were diagnosed as having FBDs on
the basis of symptoms recorded in the questionnaires.
FBDs and IBS subtypes were defined using the Rome III
criteria. The FBDs included IBS, FB, FC, FD, and UFBD.
Functional abdominal pain syndrome (FAPS) is different
category from FBDs, but in the present study, it was
diagnosed. IBS subtypes divided into IBS with diarrhea
(IBS-D), IBS with constipation (IBS-C), mixed IBS (IBS-
M), and unsubtyped IBS (IBS-U). Stool form was assessed
using the Bristol scale.

Endoscopy and exclusion criteria

Consecutive cases that were booked for CS were enrolled
in this study. Patients who disagreed with this study and
received emergency endoscopy and patients with serious
complications (such as advanced cancer, endocrinological
disease, neurological disease, liver cirrhosis, and renal
disease requiring hemodialysis) were excluded before CS.
Subjects filled out FGID questionnaires in the Japanese
version of Rome III while they were waiting for CS. The
results of the questionnaires were fed into automatic
diagnostic software, and classification was performed for
each category. Colonoscopists who were blind to the
diagnostic results performed CS to diagnose organic dis-
ease. Patients with IBD, pregnant women, patients having
undergone intestinal resection, and patients with colitis
including infections, microscopic colitis, and collagenous
colitis or advanced colon cancer were excluded from this
study.

The relationship between each FBD and lower
abdominal symptoms

Frequency of symptoms in each category of FBDs was

investigated. The symptoms were abdominal pain, hard or
lumpy stools, loose or watery stools and bloating, with
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stool form being assessed by the Bristol scale. The fre-
quency of abdominal pain and bloating was divided into
= 1 day and < 1 day per week, and a frequency of
= 1 day per week was defined as positive. The frequency
of hard or lumpy stools and loose or watery stools was
divided into = 50% and < 50% of bowel movements, and
= 50% was defined as positive. Each category of FBDs
diagnosed by using Rome III was compared with that of
non-FBDs as a control.

Statistical analysis

Data are expressed as mean £ SD. Parameters were com-
pared between the groups by Pearson’s Chi-square test and
the Mann—Whitney test. Differences were considered sta-
tistically significant at a probability (p) level < 0.05.

Results

A total of 1324 patients who underwent colonoscopy were
registered, but 124 patients were excluded because of
intestinal resection (n = 56), colitis (n = 38), IBD
(n = 11), advanced colon cancer (n =9), pregnancy
(n = 0), and input omission (n = 10). Data for 1200 cases
were used for analysis (Fig. 1). The reasons for endoscopic
examination were screening (n = 355), follow-up
(n = 354), fecal occult blood (n = 228), bowel movement
disturbance (n = 103), hematochezia (n = 74), abdominal
pain (n = 57), and others (n = 71). The patients included
706 men (58.8%) and 494 women (41.2%) (Table 1). The
mean age of the patients was 60.5 years. Surprisingly, 547

Table 1 Prevalence of FBDs according to the Rome III criteria

Registration
n=1324

Rome “[, 9 *Input omission (n = 10) |
questionnaire

Excluded
*Intestinal resection (n = 56)

*Colitis (n = 38)
C0|0n0@—> -IBD (n = 11)
*Advanced colon cancer (n = 9)
*Pregnant women (n = 0)

Total (n = 114)
v
Anal.yzed non-FBDs
subjects é =650
n=1200 —
FAPS
> n=3

v v v v ¥

IBS Functional || Functional || Functional || Unspecified
n=109 bloating || constipation || diarrhea functional
n=134 n=73 n=40 bowel
disorder
n=191

Fig. 1 Study flow chart

patients (45.6%) were diagnosed with FBDs, and 109 of
those patients (9.1%) had IBS. Based on the Rome III cri-
teria, 134 patients (11.2%) had FB, 73 (6.1%) had FC, 40
(3.3%) had FD, 191 (15.9%) had UFBD and 3 (0.3%) had
FAPS. Patients with FBDs other than FD were significantly
younger than the controls, and FB was significantly more
frequent in females. Of the subjects fulfilling the IBS criteria,

non-FBDs FBDs p value
Number, n (%)* 650 (54.2) 547 (45.6)
Age, mean £+ SD 63.0 + 11.1 57.6 £ 14.3 0.0018
Gender
Male, n (%) 387 (59.5) 317 (58.0) 0.528
Female, n (%) 263 (40.5) 230 (42.0)
IBS p value FB p value FC p value FD p value
Number, n (%)* 109 (9.1) 134 (11.2) 73 (6.1) 40 (3.3)
Age, mean £ SD 56.3 £ 14.8 < 0.0001 574 £ 149 0.0002 60.3 £ 11.7 0.029 60.6 £ 11.9 0.182
Gender
Male, n (%) 61 (56.0) 0.528 66 (49.3) 0.034 45 (61.6) 0.802 28 (70.0) 0.244
Female, n (%) 48 (44.0) 68 (50.7) 28 (38.4) 12 (30.0)

Each category of FBDs diagnosed by using Rome III was compared with that of non-FBDs as a control

p value: upper; Mann—Whitney test, bottom; Pearson’s Chi-square test (control: non-FBDs)

“Denominator is total (1200)
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Table 2 Comparison of age IBS-C IBS-D IBS-M IBS-U
and gender among subtypes of
IBS Number, n (%)* 24 (22.0) 35 (32.1) 24 (22.0) 26 (23.9)
Age, mean + SD 59.8 +£13.8 542 £+ 14.0 48.1 £ 15.9 635+ 11.5
Gender
Male, n (%) 10 (41.7) 22 (62.9) 12 (50.0) 17 (65.4)
Female, n (%) 14 (58.3) 13 (37.1) 12 (50.0) 9 (34.6)
“Denominator is IBS (109)
Table 3 Numbers of patients Total IBS FB FC FD UFBD  non-FBDs
with FBDs with each symptom
Symptoms, n (%)*
Abdominal pain 207 75 (36.2) 36 (17.4) 11 (5.3) 0(0.00 33(159) 49 3.7
Hard or lumpy stools 178 22 (12.4) 32(18.0)0 21 (11.8) 4(22) 29(16.3) 69 (38.8)
Loose or watery stools 102 37 (36.3) 17 (16.7) 9 (8.8) 29 (28.4) 28 (27.5) 10 (9.8)
Bloating 197 53 (269) 82(41.6) 17(8.6) 10(5.1) 12(6.1) 23 (11.7)

“Denominator is positive of each symptom [abdominal pain (207), hard or lumpy stools (178), loose or
watery stools (102) and bloating (197)]

Bss PrB BFc B
*Bloating

)k

Loose or watery stools

**Hard or lumpy stools

*
Abdominal pain

' T %
Q Q)Q \QQ
Positive: * More than 1 day per week.

** More than 50% of bowel movements.

Fig. 2 Rates of patients with FBDs with each symptom. The rates of
patients in each category of FBDs (IBS, FB, FC, and FD) with each
symptom are shown. The symptoms were abdominal pain, hard or
lumpy stools, loose or watery stools and bloating, and stool form was
assessed using the Bristol scale. The frequency of abdominal pain and
bloating was divided into = 1 and <1 day per week, and a
frequency of = 1 day per week was defined as positive. The
frequency of hard or lumpy stools and loose or watery stools was
divided into = 50 and < 50% of bowel movements, and = 50% was
defined as positive

24 (22.0%) had IBS-C, 35 (32.1%) had IBS-D, 24 (22.0%)
had IBS-M, and 26 (23.9%) had IBS-U (Table 2). Patients
with IBS-M were the youngest in all subtypes of IBS, and the

majority had IBS-D (22 males and 13 females). The majority
of males had IBS-D, and the majority of females had IBS-C.

A total of 207 patients (17.3%) were positive for
abdominal pain, and the most common in each category of
FBDs was IBS (75 patients) (Table 3). A total of 178 patients
(14.8%) were positive for hard or lumpy stools. However, the
majority was non-FBDs (69 patients). A total of 102 patients
(8.5%) were positive for loose or watery stools and the
majority of those patients had IBS (37 patients) or FD (29
patients). A total of 197 patients (16.4%) had bloating, and
the majority of those patients had FB (82 patients). The rates
of patients in each category of FBDs (IBS, FB, FC and FD)
were characteristic in each symptom (Fig. 2).

Patients with IBS or FB had significantly higher rates of
all symptoms (abdominal pain, hard or lumpy stools, loose or
watery stools, and bloating) than those in the control (Fig. 3).
Especially, patients with IBS were very high rates of all
symptoms (Table 4). The symptom of loose or watery stools
was excluded in FC and the symptom of abdominal pain was
excluded in FD because those categories were defined not to
include these symptoms. Patients with FC had significantly
higher rates of all symptoms except loose or watery stools,
and the rate of bloating was higher than that of hard or lumpy
stools. Patients with FD had significantly higher rates in
loose or watery stools and bloating.

Discussion
In the present study, we investigated the prevalence of

FBDs classified by the Rome IIl diagnostic criteria in
Japan. We found that (1) the prevalence of FBDs was

@ Springer
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Fig. 3 Frequency of symptoms
in each category of FBDs. Each
category of FBDs diagnosed by
using the Rome IIT was
compared with that of non-
FBDs as a control. Odds ratio
and 95% CI are reported. The
symptoms were abdominal pain,
hard or lumpy stools, loose or
watery stools and bloating. The
frequency of abdominal pain
and bloating was divided into
= 1 and < 1 day per week, and
a frequency of = 1 day per
week was defined as positive.
The frequency of hard or lumpy
stools and loose or watery stools
was divided into = 50

and < 50% of bowel
movements, and = 50% was
defined as positive

@ Springer
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Table 4 Frequency of Total ~ Abdominal pain  Hard or lumpy stools  Loose or watery stools  Bloating
symptoms in each category of
FBDs Number n (%)*
IBS 109 75 (68.8) 22 (20.2) 37 (33.9) 53 (48.6)
FB 134 36 (26.9) 32 (23.9) 17 (12.7) 82 (61.2)
FC 73 11 (15.1) 21 (28.8) 9 (12.3) 17 (23.3)
FD 40 0 (0.0) 4 (10.0) 29 (72.5) 10 (25.0)
non-FBDs 650 49 (7.5) 69 (10.6) 10 (1.5) 23 (3.5)

“Denominator is each category [IBS (109), FB (134), FC (73), FD (40), and non-FBDs (650)]

45.6% and the prevalence of IBS was 9.1% and (2) many
patients with FBDs had multiple symptoms.

This study showed the prevalence of FBDs is very high
(45.6%) in Japan (Table 1). Actually, the prevalence of
FGIDs other than IBS in a general population has been
investigated in some studies. However, to our knowledge,
the prevalence of FBDs, including FB, FC, FD, and UFBD,
diagnosed by the Rome III criteria was investigated in only
three studies [4, 11, 12]. Furthermore, there has been no
report on the prevalence of FBDs diagnosed by the Rome
IIT criteria in North America or Europe. Drossman et al.
reported the prevalence of FBDs (44.0%) diagnosed by
using the Rome I criteria in 1993 [13]. Our results are
similar to results reported in China (41.6%) [12], but are
different from previous studies in Taiwan (22.0%) [4] and
Iran (10.9%) [11] by using the Rome III criteria. In addi-
tion, the present study is the first study on the prevalence of
FBDs with exclusion of organic disease by using colono-
scopic examination. There have been many studies in
which the prevalence of FBDs was investigated by using
information from the Internet, interviews, and letters
[7, 9, 10]. Furthermore, patients with inflammatory bowel
disease (IBD), colitis, or advanced colon cancer might have
been included in previous studies. Therefore, our study is
of great interest, because IBD, colitis, and advanced colon
cancer were completely excluded by endoscopic
examination.

The prevalence of IBS in the present study was high
(9.1%). Previous studies showed that the prevalence of IBS
was high in the US (11.1-13.1%) [10] and in Japan
(13.1-14.2%) [7, 9, 14, 15] but in East Asia, for example,
in China (5.9%) [12], Taiwan (4.4%) [4], and Hong Kong
(5.4%) [16]. Lovell et al. reported that the prevalence of
IBS depended on gender, age, residential area (e.g., 2% in
France, 7% in South-East Asia, 10% in the US and 21% in
South America) and occupation [5]. The prevalence of IBS
in present study (9.1%) was a little lower than previous
reports in Japan (13.1-14.2%); this is possibly the reason
why patients with inflammatory bowel disease, colitis, and
advanced colon cancer might have been included in pre-
vious studies. The prevalence in the present study was not
similar to the prevalence reported in East Asia (China,

Taiwan and Hong Kong), a region that is close to Japan
with a similar race, but the prevalence was similar to that in
the US. These results support previous reports, though the
reason is not certain.

In the present study, there were 109 subjects with IBS,
and of the subjects fulfilling the IBS criteria, 24 (22.0%)
had IBS-C, 35 (32.1%) had IBS-D, 24 (22.0%) had IBS-M,
and 26 (23.9%) had IBS-U (Table 2). In previous studies,
IBS-D was more predominant than IBS-C [7, 14, 16-20],
and the subtype prevalence of IBS was characterized by
male predominance in IBS-D and female predominance in
IBS-C [6, 21]. In the present study, the majority of the
patients had IBS-D, with the majority of males having IBS-
D and the majority of females having IBS-C. Therefore,
though there was no significant difference in the numbers
of female and male subjects in any IBS subgroup; our
results support the previous reports.

Lovell et al. reported that the prevalence of IBS among
women was 1.6-times higher than that among men [5], and
Thompson et al. showed that the prevalence of FBDs was
higher in women in Canada by using the Rome II criteria
[22]. Other studies also showed a higher prevalence of IBS
and FC among women. Actually, the prevalence of FBDs,
diagnosed by the Rome III criteria, was investigated in
only three studies [4, 11, 12]. Those three studies showed
female predominance of FC, and Long et al. reported
female predominance for both FC and FB. In the present
study, we found that the prevalence of FB was higher in
females, in agreement with previous reports.

A total of 207 patients (17.3%) felt abdominal pain at a
frequency of more than 1 day per week, and 75 of those
patients had IBS (Fig. 2 and Table 3). In other words,
about one-third of the subjects who felt abdominal pain at a
frequency of more than 1 day per week were diagnosed as
having IBS. On the other hand, 178 patients (14.8%) had
hard or lumpy stools, but about one-third of those patients
were diagnosed with non-FBDs. Additionally, 102 patients
(8.5%) had loose or watery stools and the majority of those
patients had IBS (37 patients) or FD (29 patients). There
were 197 patients (16.4%) with bloating and, surprisingly,
82 of those patients had FB and 53 had IBS. In other words,
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almost all patients who felt bloating at a frequency of more
than 1 day per week were diagnosed as having FBDs.

In the present study, patients with IBS, FB, and FC were
significantly higher rates of all symptoms (abdominal pain,
hard or lumpy stools, loose or watery stools, and bloating)
than those in the control (Fig. 3 and Table 4). Each cate-
gory of FBDs had not only one characteristic symptom
(e.g., IBS: abdominal pain, FB: abdominal bloating, FC:
hard or lumpy stools and FD: loose or watery stools) but
also multiple symptoms. Especially, this study showed that
all categories of FBDs had many patients who felt bloating
at a frequency of more than 1 day per week.

There are some limitations in the present study. One
limitation of our study is selection bias, because the sub-
jects were selected only from subjects who underwent CS.
Actually, of those with IBS who see physicians, most are
seen in the primary care sector with mild symptoms that are
relatively easy to manage. Thompson WG et al. reported
that the severity of IBS (especially abdominal pain or
diarrhea) and psychological disturbance in IBS patients
determined health care-seeking behaviors [23, 24]. Sur-
prisingly, the prevalence of IBS by using Rome III criteria
was 2.4% at general hospital in Japan. On the other hand,
that was 40.2% at primary clinics and tertiary care settings
in Korea [25]. In the present study, reasons for endoscopic
examination were screening (n = 355), follow-up
(n = 354), and fecal occult blood (n = 228); therefore,
927 patients (77.3%) were the subjects who had few
symptoms. However, when we evaluate the prevalence of
FBDs including IBS, we should consider the background
characteristics of the analyzed subjects.

Next, in the present study, patients with serious com-
plications (such as advanced cancer, endocrinological dis-
ease, neurological disease, liver cirrhosis, and renal disease
requiring hemodialysis) were excluded before CS, but it
was not possible to be excluded perfectly. In fact, Dross-
man et al. reported that other diseases might coexist, and it
was necessary to be excluded [1]. The criteria of functional
dyspepsia excluded endocrinological disease and neuro-
logical disease by the Rome III diagnostic criteria. On the
other hand, the criteria of FBDs did not obviously exclude
them. Longstreth et al. showed that previous diagnostic
criteria presumed the absence of a structural or biochemical
disorder; however, research will likely confirm that func-
tional gut disorders manifest such findings [2, 26]. They
reported that neurotransmitters and endocrine substances
were related to the pathophysiology of IBS.

Next, the subjects potentially included microscopic
colitis, which induces diarrhea, to be excluded. Malicz
et al. showed that the incidence of reporting distinct
endoscopic findings in microscopic colitis has risen with
the advent of high-definition (HD) colonoscopies [27]. We
excluded cases that included microscopic colitis; however,

@ Springer

we did not diagnose all microscopic colitis by endoscopy.
On the other hand, our study is the only study in which the
prevalence of FBDs was investigated with exclusion of
organic diseases by using CS, and the results showed that
patients with FBDs were younger, and that the prevalence
of FB was higher in females. In conclusion, this study
showed that the prevalence of FBDs and IBS are high in
Japan, and that there are many patients who are suffering
from various symptoms. It is necessary to diagnose FBDs
based on the FGID questionnaire in clinical practice and to
provide appropriate treatment for patients with FBDs.
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