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Abstract

Background Almost a quarter century has passed since the
first nationwide survey on ulcerative colitis (UC) and
Crohn’s disease (CD) was conducted in Japan. In this
study, we used a nationwide survey to estimate the number
of patients and prevalence of these diseases in Japan in
2014.

Methods We conducted a mail-based survey targeting
hospitals to estimate the annual numbers of patients with
UC and CD in 2014. Respondents were asked to report the
numbers of patients who met specific diagnostic criteria for
these two conditions. A stratified random sampling method
was used, and a total of 3712 departments (internal medi-
cine, surgery, pediatrics, and pediatric surgery) were
selected for analysis. The overall and sex-specific annual
numbers of UC and CD patients were estimated. The cor-
responding prevalence rates per 100,000 population were
calculated by dividing the number of patients with each
disease by the mid-year population of Japan in 2014.
Results The overall survey response rate was 56.7% (2016
departments). The estimated numbers of patients with UC
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and CD were 219,685 (95% confidence interval:
183,968-255,403) and 70,700 (56,702-84,699), respec-
tively. The annual prevalence rates of UC and CD per
100,000 population were 172.9 (men: 192.3; women:
154.5) and 55.6 (men: 79.5; women: 33.1), respectively.
These numbers are almost tenfold increase in comparing
the previous survey (22,300 in UC and 7,400 in CD). The
male-to-female ratios were 1.24 for UC and 2.40 for CD,
and the UC-to-CD ratio was 3.11.

Conclusions The prevalence of UC and CD in Japan has
risen substantially over the past two decades, and their
disease burden requires further examination.

Keywords Ulcerative colitis - Crohn’s disease -
Epidemiology - Nationwide survey - Prevalence

Abbreviations

UC  Ulcerative colitis

CD  Crohn’s disease

IBD Inflammatory bowel disease
CI Confidence interval

Introduction

Inflammatory bowel diseases (IBDs), which include
ulcerative colitis (UC) and Crohn’s disease (CD), refer to
chronic inflammatory diseases of the gastrointestinal tract.
Although these conditions are prevalent in North America,
Western Europe, and Scandinavia, they are generally less
common in Eastern Europe and Asia [1, 2]. However,
recent epidemiological studies have suggested that IBD
incidence is rising rapidly in South America, Eastern
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Europe, Asia, and Africa [3]. To determine the need for
interventions and care programs for a disease, it is
important to monitor its distribution and potential burden.
This is especially important for diseases with unknown
etiology, such as IBDs.

UC and CD are designated intractable diseases in Japan,
and the majority of patients with such diseases are enrolled
in a national registry [4]. Although this registry is not
include all IBD patients, the data indicate that the number
of IBD patients has increased over time in Japan, as in
other Asian countries [3, 5, 6]. As Japan is one of the most
westernized nations in Asia and IBD tends to be more
prevalent in these countries [3], the apparent increase in
IBD incidence in Japan has attracted much attention.
Despite the need to confirm this disease trend, almost a
quarter century has passed since the first nationwide survey
was conducted in Japan to quantify the prevalence of UC
and CD [7]. Here, we conducted a nationwide epidemio-
logical survey to estimate the number of patients with UC
and CD, as well as to measure the prevalence of these
conditions throughout Japan in 2014.

Methods

In this study, we conducted a nationwide epidemiological
survey targeting hospitals to estimate the number of
patients with UC and CD in the Japanese population. This
mail-based survey was performed in accordance with the
standardized procedures proposed by the Research Com-
mittee on the Epidemiology of Intractable Diseases in
Japan [8]. The survey, which used a self-administered
questionnaire, was conducted between December 2014 and
March 2015.

A stratified random sampling method was applied to
estimate the annual numbers of IBD patients in Japan.
When a complete survey is not possible, a sample survey
such as a stratified random sampling is an efficient way to
estimate the number of people in the population. In our
study, we sampled medical departments from all hospitals
in Japan, and a total of 3712 medical departments were
selected for analysis. Stratified sampling was conducted
based on (1) the type of medical department and (2) the
number of beds and hospital type (i.e., university hospitals
and specialized hospitals for treating inflammatory bowel
diseases). For the type of medical department, the target
hospitals were stratified into the following four categories:
internal medicine, surgery, pediatrics, and pediatric sur-
gery. For the number of beds and hospital type, the target
hospitals were stratified into the following eight categories
(with their respective sampling fractions): University hos-
pitals (100%), specialized hospitals (100%), > 500 beds
(100%), 400-499 beds (80%), 300-399 beds (40%),

200-299 beds (20%), 100-199 beds (10%), and < 99 beds
(5%). Total 32 categories, derived from the type of medical
departments and beds numbers, were set to conduct this
stratified random sampling survey.

To ensure the accuracy and standardization of patient
diagnoses, we included specific diagnostic criteria for UC
and CD [9, 10] in the questionnaire. The questionnaire was
sent to each sampled department, and physicians in the
department were asked to report the sex-specific numbers
of patients with UC and confirmed CD during 2014.
Reminder letters were sent to departments that had not
returned the questionnaire within the study period.

The annual numbers of patients of each strata were
estimated by multiplying the reported patient numbers,
which was collected from the questionnaire, by the recip-
rocal of the survey response rate and sampling rate [11].

The annual numbers of patients of each strata

= The reported patinet numbers of each strata
1 1
X X - .
The survey responserate  sampling rate

The annual numbers of patients

4 8
= Z Z The annual numbers of patients

medical department bed number

of each strata.

Overall and sex-specific annual prevalence rates in the
Japanese population were estimated using national vital
statistics in 2014 [12]. Specifically, the mid-year popula-
tion was used to calculate prevalence rates per 100,000
population. The study protocol was approved (Approval
Number: 27086) by the Ethics Committee of the Faculty of
Medicine, Toho University (Tokyo, Japan).

Results

Table 1 shows the number of institutions that were sampled
and the number that responded in this nationwide survey. A
total of 3712 hospital departments were sampled through
stratified random sampling (internal medicine: 1561; sur-
gery: 1097; pediatrics: 841; and pediatric surgery: 213),
and the overall response rate was 56.7% (2106/3712
departments). Among the bed number and hospital type
categories, the response rate was highest in university
hospitals (81.7%).

Table 2 presents the estimated numbers of patients with
UC in 2014 according to the medical department type and
the number of beds/hospital type. There were 219,685 UC
patients (95% confidence interval [CI] 183,968-255,403),
with 118,841 (99,792-137,890) men and 100,844
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Table 1 Number of sampled

SHPEE D S ! Department Number of beds and hospital type Number of institutions
and responding institutions in
the nationwide survey All Sampled Responding
Internal medicine University Hospitals 140 140 (100.0%) 108 (77.1%)
> 500 beds 305 305 (100.0%) 156 (51.1%)
400-499 beds 341 273 (80.1%) 117 (42.9%)
300-399 beds 627 251 (40.0%) 107 (42.6%)
200-299 beds 937 187 (20.0%) 78 (41.7%)
100-199 beds 2,440 244 (10.0%) 106 (43.4%)
< 99 beds 2,622 131 (5.0%) 55 (42.0%)
Specialized hospitals 30 30 (100.0%) 24 (80.0%)
Subtotal 7442 1561 (21.0%) 751 (48.1%)
Surgery University hospitals 135 135 (100.0%) 104 (77.0%)
> 500 beds 258 258 (100.0%) 149 (57.8%)
400-499 beds 242 194 (80.2%) 95 (49.0%)
300-399 beds 441 177 (40.1%) 98 (55.4%)
200-299 beds 511 103 (20.2%) 48 (46.6%)
100-199 beds 1,471 148 (10.1%) 63 (42.6%)
< 99 beds 1,644 81 (4.9%) 33 (40.7%)
Specialized hospitals 1 1 (100.0%) 0 (0.0%)
Subtotal 4,703 1,097 (23.3%) 590 (53.8%)
Pediatrics University hospitals 125 125 (100.0%) 114 (91.2%)
> 500 beds 232 232 (100.0%) 166 (71.6%)
400-499 beds 222 178 (80.2%) 142 (79.8%)
300-399 beds 349 139 (39.8%) 100 (71.9%)
200-299 beds 341 68 (19.9%) 40 (58.8%)
100-199 beds 662 63 (9.5%) 39 (61.9%)
< 99 beds 735 35 (4.8%) 19 (54.3%)
Specialized hospitals 1 1 (100.0%) 1 (100.0%)
Subtotal 2,667 841 (31.5%) 621 (73.8%)
Pediatric surgery University hospitals 80 80 (100.0%) 66 (82.5%)
> 500 beds 83 83 (100.0%) 53 (63.9%)
400-499 beds 35 28 (80.0%) 13 (46.4%)
300-399 beds 27 11 (40.7%) 5 (45.5%)
200-299 beds 26 6 (23.1%) 5 (83.3%)
100-199 beds 31 3 (9.7%) 2 (66.7%)
< 99 beds 28 2 (7.1%) 0 (0.0%)
Specialized hospitals - - 0
Subtotal 310 213 (68.7%) 144 (67.6%)
Total University hospitals 480 480 (100.0%) 392 (81.7%)
> 500 beds 878 878 (100.0%) 524 (59.7%)
400-499 beds 840 673 (80.1%) 367 (54.5%)
300-399 beds 1444 578 (40.0%) 310 (53.6%)
200-299 beds 1815 364 (20.1%) 171 (47.0%)
100-199 beds 4604 458 (9.9%) 210 (45.9%)
< 99 beds 5029 249 (5.0%) 107 (43.0%)
Specialized hospitals 32 32 (100.0%) 25 (78.1%)
Overall 15,122 3712 (24.5%) 2106 (56.7%)
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Table 2 Estimated number of patients with ulcerative colitis in Japan in 2014

Overall Male Female
Department Number of Number 95% CI Number of patients Number 95% CI Number 95% CI
beds and of per medical of of
hospital type patients departments patients patients
Internal University 31,058 27,644-34,472 222 16,048 14,216-17,880 15,010 13,289-16,731
Medicine hospitals
> 500 beds 30,801 27,648-33,954 101 16,102 14,354-17,851 14,699 13,080-16,317
400-499 beds 17,703 13,573-21,832 52 9137 6888-11,387 8566 6390-10,741
300-399 beds 28,907 21,510-36,303 46 15,616 11,535-19,698 13,290  9860-16,721
200-299 beds 14,391 7623-21,160 15 8998 4653-13,342 5394 2645-8,143
100-199 beds 13,397 8747-18,047 5 7849 4,957-10,742 5548 3,559-7,536
< 99 beds 17,782  0-45,140 7 9487 0-23,774 8295 0-21,383
Specialized 9606 7141-12,071 320 4908 3,568-6,247 4,699 3,551-5,847
hospitals
Subtotal 163,645 133,390-193,900 22 88,145 71,981-104,310 75,500  61,140-89,859
Surgery University 2586 2115-3057 19 1424 1168-1680 1162 940-1384
hospitals
> 500 beds 4312 819-7804 17 2422 481-4364 1889 338-3440
400-499 beds 4807 0-10,008 20 2631 0-5478 2176 0-4531
300-399 beds 5675 3022-8327 13 3110 1648-4571 2565 1366-3764
200-299 beds 3982 1847-6116 8 2065 919-3212 1916 897-2936
100-199 beds 16,811 3038-30,585 11 9783 2,490-17,077 7,028 480-13,576
< 99 beds 14,298 3474-25,121 9 7523 1822-13,223 6775 1555-11,996
Specialized 0 - 0 0 - 0 N
hospitals
Subtotal 52,469 33,551-71,388 11 28,958 18,905-39,012 23,511 14,533-32,489
Pediatrics ~ University 1692 972-2412 14 889 512-1267 803 460-1146
hospitals
> 500 beds 302 201403 1 134 94-175 168 106-230
400-499 beds 55 41-69 0 34 25-44 20 13-28
300-399 beds 66 36-97 0 28 1046 38 15-61
200-299 beds 213 0-570 1 119 0-337 94 0-234
100-199 beds 764 0-2,074 1 323 0-867 441 0-1,208
< 99 beds 193 0-449 0 39 0-112 155 0-381
Specialized 14 - 14 8 - 6 -
hospitals
Subtotal 3299 17374861 1 1574 872-2277 1725 842-2608
Pediatric University 196 145-248 2 108 81-135 89 62-115
surgery hospitals
> 500 beds 36 23-50 0 16 10-22 20 10-31
400-499 beds 0-17 0 8 0-17 0 -
300-399 beds 0-14 0 5 0-14 0 -
200-299 beds 10 0-27 0 10 0-27 0 -
100-199 beds 16 0-37 1 16 0-37 0 -
< 99 beds 0 - 0 0 - 0 -
Specialized 0 - - 0 - 0 -
hospitals
Subtotal 272 211-333 1 163 122-204 109 81-137
Total 219,685 183,968-255,403 15 118,841  99,792-137,890 100,844  83,886-117,803
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Table 3 Estimated number of patients with confirmed Crohn’s disease in Japan in 2014

Overall Male Female
Department Number of beds Number  95% CI Number of patients Number  95% CI Number  95% CI
and hospital type of per medical of of
patients departments patients patients
Internal University 13,243 11,944-14,542 95 8789 7861-9716 4454 4002—4906
hospitals
Medicine > 500 beds 8282 7300-9264 27 5482 4800-6165 2800 2427-3172
400-499 beds 4690 3313-6066 14 3133 22254041 1556 10692044
300-399 beds 8016 4454-11,579 13 5625 2982-8269 2391 1432-3349
200-299 beds 2823 763-4883 3 2150 620-3681 673 92-1254
100-199 beds 2969 477-5462 1 2279 342-4216 691 109-1272
< 99 beds 4767 0-13,281 2 3528 0-9939 1240 0-3348
Specialized 6606 4234-8979 220 4571 2867-6275 2035 1362-2708
hospitals
Subtotal 51,397 41,111-61,683 7 35,558 27,861-43,255 15,839 13,179-18,498
Surgery University 1826 1425-2228 14 1251 984-1519 575 434-717
hospitals
> 500 beds 2575 348-4802 10 1830 250-3411 745 97-1392
400-499 beds 5380 0-12,881 22 3714 0-8908 1666 0-3973
300-399 beds 1319 712-1925 3 900 487-1313 419 216-621
200-299 beds 724 255-1193 1 554 195-912 170 44-297
100-199 beds 3689 0-8398 3 2709 0-6088 981 0-2318
< 99 beds 2142 0-4,412 1 1495 0-3,080 648 0-1,357
Specialized 0 - 0 0 - 0 N
hospitals
Subtotal 17,655 8206-27,105 4 12,452 5836-19,069 5203 2355-8050
Pediatrics ~ University 829 497-1161 7 526 315-738 303 182-423
hospitals
> 500 beds 172 92-252 1 109 60-158 63 31-95
400-499 beds 30 20-40 0 20 13-28 9 5-14
300-399 beds 38 15-61 0 24 841 14 3-25
200-299 beds 17 048 0 17 048 0 -
100-199 beds 458 0-1319 1 323 0-928 136 0-391
< 99 beds 0 - 0 0 - 0 -
Specialized 4 - 4 4 - 0 -
hospitals
Subtotal 1548 621-2475 1 1024 379-1668 525 241-809
Pediatric University 80 52-108 1 61 37-84 19 13-26
hospitals
Surgery > 500 beds 20 10-31 0 13 5-21 8 4-12
400-499 beds 0 - 0 0 - 0 -
300-399 beds 0 - 0 0 - 0 -
200-299 beds 0 - 0 0 - 0 -
100-199 beds 0 - 0 0 - 0 -
< 99 beds 0 - 0 0 - 0 -
Specialized 0 - - 0 - 0 -
hospitals
Subtotal 100 70-131 0 73 48-98 27 20-35
Total 70,700 56,702-84,699 5 49,107 38,937-59,277 21,593 17,687-25,500
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(83,886—-117,803) women. Table 3 presents the estimated
numbers of patients with CD in 2014 according to the
medical department type and the number of beds/hospital
type. There were 70,700 CD patients (95% CI
56,702-84,699), with 49,107 (38,937-59,277) men and
21,593 (17,687-25,500) women.

The estimated annual prevalence rates of UC and CD
per 100,000 population based on the mid-year population
of Japan in 2014 were 172.9 (192.3 in men and 154.5 in
women) and 55.6 (79.5 in men and 33.1 in women),
respectively (Table 4). The male-to-female ratios were 1.24
for UC and 2.40 for CD. The UC-to-CD ratio was 3.11
(172.9/55.6).

Discussion

Using a nationwide survey, we estimated that there were
219,700 patients with UC and 70,700 patients with CD
throughout Japan in 2014. The first nationwide survey for
IBD in Japan was conducted in 1991, of which the method
they used was same as we used in the present study. This
survey reported an estimated 22,300 patients with UC and
7400 patients with CD at that time [7]. This survey also
showed that the overall and sex-specific prevalence rates of
UC (1.95 (male: 2.23, female: 1.68) and CD (0.51 (male:
0.71, female: 0.32)). The results of these two surveys
indicate an almost tenfold increase in patients with IBD
over the span of 23 years. These surveys were conducted
using a standardized protocol for intractable diseases that
was developed by epidemiologists and biostatisticians [11],
and which has been applied to estimate the annual preva-
lence of various intractable diseases [8, 13, 14]. The
number of patients per medical institution, reported in
Tables 2 and 3, indicated that the large amount of patients
with UC and CD took medical care at the internal depart-
ment of large hospitals such as University hospitals and
specialized hospitals. UC and CD are designated
intractable diseases and generally require specialized
treatment and care. Accordingly, patients with these con-
ditions are far more likely to be treated at larger hospitals
with the required resources.

Japan has implemented a national registry for people
with intractable diseases (including UC and CD), and
registered patients are eligible to receive financial aid from
the government [4]. According to a government report on
public health administration and services in 2015, there
were 166,085 registered patients with UC and 41,279
registered patients with CD [15]. These figures were sub-
stantially lower than those from our nationwide survey. We
postulate that not all patients with IBD would enroll in the
national registry. For example, wealthier individuals or
those with other forms of financial support may not enroll
in the registry as they have no need for the subsidies. In
addition, patients with milder forms of IBD may have a
lower registration rate. In contrast, our survey was based on
patients who fulfilled the specified diagnostic criteria,
irrespective of whether they were enrolled in the national
registry. We believe that this approach provides a more
accurate estimate of patients with these diseases.

In this study, the estimated annual prevalences of UC
and CD per 100,000 population in 2014 were approxi-
mately 173 and 56, respectively. Although it is difficult to
compare prevalences among countries due to inherent
differences in target populations and epidemiological
methods, a recent systematic review reported that the
highest prevalences per 100,000 population were in Europe
(UC: 505 in Norway; CD: 322 in Germany) and North
America (UC: 286 in the USA; CD: 319 in Canada) [3]. In
this review, range in prevalence of IBD per 100,000 pop-
ulation in Eastern Asia region was 1 (Taiwan) to 19 (Japan)
in CD, and 5 (Taiwan) to 57 (Japan), respectively. The
highest prevalences per 100,000 population in Asia region
were 106 for UC (Beirut, Lebanon) and 53 for CD (Beirut,
Lebanon) [3], which were slightly lower than the values
reported in our survey.

The UC-to-CD ratio varies among geographic regions.
For example, CD appears to be more dominant in the US
and Canada, whereas there is a relatively higher incidence
of UC in the Nordic countries [2, 16]. A study in the Asia—
Pacific region found that the incidence ratio of UC to CD
was approximately 2.0 in Asia and 0.5 in Australia [17].
However, the UC-to-CD ratio has been reported to
decrease over time. In China, the ratio dropped from 41 in

Table 4 Estimated annual

Ulcerative colitis

Crohn’s discase

prevalence rates of ulcerative

colitis and Crohn’s disease in Prevalence rates 95% CI Prevalence rates 95% CI
Japan in 2014
Total 172.9 (144.8-201.0) 55.6 (44.6-66.6)
Male 192.3 (161.5-223.1) 79.5 (63.0-95.9)
Female 154.5 (128.5-180.4) 33.1 (27.1-39.1)
M/F ratio 1.24 2.40

Prevalence rates are presented as values per 100,000 population
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1989-2003 to 15 in 2004-2007 [18]. In South Korea, the
ratio also declined from 6.8 in 1986-1990 to 2.3 in
2001-2005 [19]. Based on the previous national survey [7]
and our present analysis, the UC-to-CD ratio in Japan was
found to have declined slightly from 3.82 in 1991 to 3.11 in
2014.

Studies from Western and Asian countries have reported
generally similar sex distributions for UC [1, 20, 21]. In
contrast, a male predominance for CD was observed in
Asian countries (with male-to-female ratios ranging from
1.67 to 2.9), whereas a female predominance has been
reported in Western countries [21]. We posit that smoking
is a plausible risk factor for explaining this sex difference
in CD prevalence. A meta-analysis has shown that while
smoking is a risk factor for CD, it has a protective effect for
UC [22]. These differential effects may influence the pat-
terns of sex distribution between UC and CD. The varia-
tions in male-to-female ratios among different regions is
interesting and may shed light on the etiology of CD, and
should, therefore, be examined in more detail in the future.

This study has several limitations that should be con-
sidered when interpreting these findings. First, we did not
consider possible duplicate counts of patients who sought
care at multiple hospitals. In the previous survey conducted
in 1991 [7], duplicate patients comprised only 0.9% of the
sample and their influence appeared to be small. Second,
the number of patients with IBD may have been underes-
timated as our survey did not include clinics (defined in
Japan to be medical institutions with 19 or fewer beds).
However, UC and CD are designated intractable diseases
and generally require specialized treatment and care. As
shown in Tables 2 and 3, patients with these conditions are
far more likely to be treated at larger hospitals with the
required resources. Therefore, we believe that the non-in-
clusion of clinics would not have a substantial effect on our
CD findings. Third, our analysis estimated the prevalence
of UC and CD, but not their incidence. Although the
measurement of incidence is important from both the
clinical and public health viewpoints, there are practical
difficulties associated with the identification of new cases,
especially in a nationwide survey. In addition, the preva-
lence of chronic diseases such as UC and CD represents an
important indicator of overall disease burden. Fourth, our
study did not show any age-specific information. Our study
focused on a precise estimation of the overall number of
IBD patients in Japan and an age-specific numbers was out
of focus in this study. A conduct of an age-specific esti-
mation is impracticable because fairly number of sample
size and large budget for study are needed.

Despite these limitations, our study showed that UC and
CD are currently more prevalent in Japan than 23 years
ago. The exact reasons for this increase are unknown, but
may be partially explained by a higher awareness of IBD in

@ Springer

physicians, advancements in diagnostic methods (such as
colonoscopies) and treatments, and changes in dietary
habits in the Japanese population.

Conclusions

The estimated number of patients with UC and CD in Japan
has risen substantially over the past 23 years. Further
studies are needed to determine the clinical and economic
burden of these conditions, and to ascertain the need for
interventions or changes to resource allocation.
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