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Abstract

Background and Aim The purpose of this study was to
estimate the sex- and age-specific incidence rates of in-
flammatory bowel diseases (IBD) in Taiwan. Site-specific
cancer occurred in patients with IBD would be reported,
too.

Methods A retrospective study by analyzing the data
from the National Health Insurance Research Database of
Taiwan.

Results Between 2000 and 2010, the overall incidence
rate of Crohn’s disease (CD) and ulcerative colitis (UC)
was 0.208 and 0.838 per 100,000 person-years. For male,
the incidence rate of CD was 0.195 (95 % CI 0.113-0.276)
per 100,000 persons in 2000 and increased to 0.318 (95 %
CI 0.216-0.421) per 100,000 persons in 2010. For female,
the incidence rate of CD was 0.092 (95 % CI 0.035-0.149)
per 100,000 persons in 2000 and increased to 0.210 (95 %
CI 0.128-0.293) per 100,000 persons in 2010. For male,
the incidence rate of UC was 0.690 (95 % CI 0.537-0.843)
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per 100,000 persons in 2000 and increased to 1.351 (95 %
CI, 1.140-1.562) per 100,000 persons in 2010. For female,
the incidence rate of UC was 0.386 (95 % CI 0.269-0.503)
per 100,000 persons in 2000 and increased to 0.858 (95 %
CI 0.691-1.024) per 100,000 persons in 2010. Among the
CD patients, 0.19 % had colorectal cancers (1/519).
Among the UC patients, 0.24 % had colorectal cancers (5/
2098).

Conclusions This nationwide population-based longitu-
dinal epidemiological study of IBD in Taiwan provides
data for future global comparisons.

Keywords Crohn’s disease - Ulcerative colitis -
Sex- and age-specific incidence - Cancer

Introduction

Inflammatory bowel disease (IBD) is characterized by
chronic and/or relapsing immune activation and inflam-
mation within the gastrointestinal tract. Crohn’s disease
(CD) and ulcerative colitis (UC) are the two major forms. It
was believed that IBD is caused by a combination of ge-
netic predisposition, immune dysregulation, and environ-
mental factors [1].

The prevalence and incidence rates of IBD vary geo-
graphically. IBD has its highest prevalence and incidence
rates in Western countries such as Europe and North
America [2]. However, the case numbers of IBD are raising
in Asia [3-5]. Westernization of lifestyle, improved
sanitation, and industrialization might lead to the increase
in the disease [4].

The sex- and age-specific incidence rates of IBD are
useful for the study of their etiology and planning for
health resources. In 1995, Taiwan established a compulsory


http://crossmark.crossref.org/dialog/?doi=10.1007/s10620-015-3630-z&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s10620-015-3630-z&amp;domain=pdf

Dig Dis Sci (2015) 60:2454-2462

2455

National Health Insurance (NHI) system, and coverage had
reached 99 % of the population by the end of 2004. As of
April 2010, there were 23,023,449 residents enrolled in the
system [6].

The new technique of capsule endoscopy, which was
introduced in 2000, and double-balloon enteroscopy, which
was introduced in 2001 by Yamamoto, had made it pos-
sible to explore the entire small intestine and carry out
endoscopic interventions. Improved diagnostic methods
make physician more aware of IBD, which has historically
been rare in Taiwan.

In this study, we estimated the sex- and age-specific
incidence rate of IBD in Taiwan using the National
Health Insurance Research Dataset (NHIRD) between
January 2000 through and December 2010. Site-specific
cancer occurred in patients with IBD would be reported,
too.

Materials and Methods
Study Design

The primary data source was the Taiwan National Health
Insurance Research Dataset (NHIRD). The NHIRD con-
tains the registration files and original claims data for re-
imbursement. The NHI system is a single-payer social
health insurance system. All residents of Taiwan are re-
quired to participate. There are approximately 23 million
individuals in this registry.

Insured citizens with IBD are eligible to apply for a
catastrophic illness certificate. Issuance of a catastrophic
illness certificate to patients with IBD requires compre-
hensive review of clinical data, pathologic finding, image
result, and endoscopic pictures by gastrointestinologist
commissioned by the Bureau of National Health Insurance
(BNHI). We identified the patients who received catas-
trophic illness certificates for IBD by their associated In-
ternational Classification of Diseases, 9th revision (ICD-9)
codes. The following ICD-9, Clinical Modification (ICD-9-
CM) codes were used to identify patient records in this
study: 555.x for CD and 556.x for UC.

Statistical Analysis

The prevalence rate of IBD was computed by year. Inci-
dence rate was calculated as the number of new cases
between 2000 and 2010 divided by the total number of
person-years at risk. The person-years at risk was defined
as the sum of patients from year 2000 to the diagnosis of
IBD, dropout from the national health insurance program,
death, or December 31, 2010, whichever came first. The
95 % confidence intervals (CI) for incidence rate were

calculated assuming a Poisson distribution. All statistical
analyses were performed using SAS statistical software,
version 9.1 (SAS Institute, Cary, NC, USA), and the sig-
nificance level was set at p < 0.05.

Results
Incidence

Between 2000 and 2010, there were 526 (363 males, 163
females) incident cases of CD and 2125 (1289 males, 836
females) incident cases of UC, corresponding to an overall
incidence rate of 0.208 and 0.838 per 100,000 person-years
for CD and UC, respectively.

In 2000, the incidence rate of CD was 0.195 (95 % CI
0.113-0.276) per 100,000 persons for male and 0.092
(95 % CI 0.035-0.149) per 100,000 persons for female. In
2010, the incidence rate of CD increased to 0.318 (95 % CI
0.216-0.421) per 100,000 persons for male and 0.210
(95 % CI 0.128-0.293) per 100,000 persons for female,
respectively (Fig. 1).

In 2000, the incidence rate of UC was 0.690 (95 % CI
0.537-0.843) per 100,000 persons for male and 0.386
(95 % CI 0.269-0.503) per 100,000 persons for female. In
2010, the incidence rate of UC was increased to 1.351
(95 % CI 1.140-1.562) per 100,000 persons for male and
0.858 (95 % CI 0.691-1.024) per 100,000 persons for fe-
male (Fig. 2).

Prevalence

The prevalence rates of CD for male and female increased
from 0.441 (95 % CI 0.328-0.580) and 0.216 (95 % CI
0.138-0.321) in 2000 to 1.949 (95 % CI 1.705-2.219) and
0.883 (95 % CI 0.723-1.067) per 100,000 persons in 2010,
respectively (Fig. 3).

The prevalence rates of UC for male and female in-
creased from 1.436 (95 % CI 1.225-1.671) and 0.891
(95 % CI 0.724-1.084) in 2000 to 7.610 (95 % CI
7.119-8.125) and 4.77 (95 % CI 4.388-5.178) per 100,000
persons in 2010, respectively (Fig. 4).

Age

For CD, the male incidence rate peaked at age 20-29 and
dropped thereafter with a second smaller peak at age
70-79, while the incidence rate for females remained low
at young age and increased after age 60-69 (Fig. 5;
Table 1) For UC, the male incidence rate rose at age
20-29, peaked at age 50-59, and dropped thereafter, while
the female incidence rate rose at age 20-29 and peaked at
age 70-79 (Fig. 6; Table 2).
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Fig. 1 Incidence rate of
Crohn’s disease by year

Fig. 2 Incidence rate of
ulcerative colitis by year

Fig. 3 Prevalence rate of
Crohn’s disease by year
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Fig. 4 Prevalence rate of
ulcerative colitis by year

Fig. 5 Sex- and age-specific
incidence rate of Crohn’s
disease in Taiwan, 2000-2010

Table 1 Sex- and age-specific
incidence rate of Crohn’s
disease in Taiwan, 20002010
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Age Female Male

Case  py Incidence (95 % CI)  Case  py Incidence (95 % CI)
0-9 10 13,255,902 0.075 (0.029, 0.122) 20 14,480,387  0.138 (0.078, 0.199)
10-19 20 17,066,960  0.117 (0.066, 0.169) 39 18,470,727  0.211 (0.145, 0.277)
20-29 18 22,591,740  0.080 (0.043, 0.116) 88 21,829,276  0.403 (0.319, 0.487)
30-39 31 22,302,204  0.139 (0.090, 0.188) 78 21,514,411  0.363 (0.282, 0.443)
40-49 26 20,116,882 0.129 (0.080, 0.179) 56 20,230,354  0.277 (0.204, 0.349)
50-59 25 14,407,307  0.174 (0.106, 0.242) 39 14,234,354 0.274 (0.188, 0.36)
60-69 18 8,567,010  0.210 (0.113, 0.307) 21 8,063,929  0.260 (0.149, 0.372)
70-79 9 5,634,400  0.160 (0.073, 0.303) 19 5,860,638  0.324 (0.178, 0.47)
80+ 6 2,497,459  0.240 (0.088, 0.523) 3 2,404,919  0.125 (0.026, 0.365)
Total 163 126,439,864  0.129 363 127,088,996  0.286

526 253,528,860  0.208
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Fig. 6 Sex- and age-specific
incidence rate of ulcerative
colitis in Taiwan, 2000-2010
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Table 2 Sex- and age-specific Age Female Male

incidence rate of ulcerative

colitis in Taiwan, 2000-2010 Case  py Incidence (95 % CI) Case  py Incidence (95 % CI)
0-9 5 13,255,933 0.038 (0.012, 0.088) 9 14,480,436  0.062 (0.028, 0.118)
10-19 33 17,066,951  0.193 (0.127, 0.259) 43 18,470,687  0.233 (0.163, 0.302)
20-29 93 22,591,480  0.412 (0.328, 0.495) 206 21,828,865  0.944 (0.815, 1.073)
30-39 188 22,301,455  0.843 (0.722, 0.964) 326 21,513,210  1.515 (1.351, 1.680)
40-49 180 20,115,879  0.895 (0.764, 1.026) 284 20,228,710  1.404 (1.241, 1.567)
50-59 164 14,406,401 1.138 (0.964, 1.313) 227 14,232,959  1.595 (1.387, 1.802)
60-69 95 8,566,512 1.109 (0.886, 1.332) 119 8,063,209  1.476 (1.211, 1.741)
70-79 69 5,633,947  1.225 (0.936, 1.514) 57 5,860,210  0.973 (0.720, 1.225)
80+ 9 2,497,362 0.360 (0.165, 0.684) 18 2,404,801  0.749 (0.403, 1.094)
Total 836 126,435,920  0.661 1289 127,083,088  1.014

2125 253,519,007  0.838

Cancer in Patients with Inflammatory Bowel Disease

The confirmation of malignant cancer (ICD-9-CM code
140-195 and 200-208) events was based on the registry of
Catastrophic Illness Patient Database. We excluded pa-
tients with a history of malignant cancer diagnosed before
the diagnosis of IBD.

Among 519 patients with CD, six cancers were observed
(one colorectal cancer, one lung cancer, and one bladder
cancer in male; one breast cancer, one ovary cancer, and
one thyroid cancer in female; Table 3).

Among 2098 patients with UC, 37 cancers were ob-
served (two head and neck cancers, one gastric cancer, four
colorectal cancers, two liver tumors, two cholangiocarci-
nomas, five lung cancers, two prostate cancers, four blad-
der cancers, four kidney cancers in male; one gastric
cancer, one colorectal cancer, one liver tumor, one lung

@ Springer

cancer, four breast cancers, one uterus and corpus cancer,
two kidney cancers in female; Table 4).

Among the CD patients, 0.19 % had colorectal cancers
(1/519). Among the UC patients, 0.24 % had colorectal
cancers (5/2098). Most of them were male.

Age-standardized incidence rate of colorectal cancer is
34.75 per 100,000 (2000-2006) in Taiwan [7]. Further
prospective study and standardized surveillance program
are needed for the clarification of cancer risk in patient
with IBD.

Discussion
The incidence and prevalence rates of CD and UC are

lower in Asia than in the West. However, the incidence and
prevalence rates of CD and UC in Asia have been increased
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Table 3 Cancer in patients

‘ . Five-year cumulative incidence rate
with Crohn’s disease

Female (n = 161) Male (n = 358) Total (n = 519)

n  py inc n  py inc n  py inc
Head and neck cancer 0 600.90 0.00 0 1388.50 0.00 0 1989.40 0.00
Stomach cancer 0  600.90 0.00 0 1388.50 0.00 0 1989.40 0.00
Colorectal cancer 0  600.90 0.00 1 1388.50 72.02 1 1989.40 50.27
Liver cancer 0 600.90 0.00 O 1388.50 0.00 0 1989.40 0.00
Cholangiocarcinoma 0 600.90 0.00 0 1388.50 0.00 0 1989.40 0.00
Lung cancer 0 600.90 0.00 1 1388.50 72.02 1 1989.40 50.27
Breast cancer 1 600.90  166.42 1 600.90 166.42
Uterus and corpus 0 600.90 0.00 0 1388.50 0.00 0 1989.40 0.00

cancer
Cervical cancer 0 600.90 0.00 0 600.90 0.00
Ovary cancer 1 600.90 166.42 1 600.90 166.42
Prostate cancer 0 1388.50 0.00 0 1388.50 0.00
Bladder cancer 0  600.90 0.00 1 1388.50 72.02 1 1989.40 50.27
Kidney cancer 0  600.90 0.00 0 1388.50 0.00 0 1989.40 0.00
Thyroid cancer 1 60090 16642 0 1388.50 0.00 1 1989.40 50.27
All cancers 3 60090 499.25 3 1388.50 216.06 6 1989.40 301.60
T‘T'ble 4 Ca.ncer in. Patients Five-year cumulative incidence rate
with ulcerative colitis

Female (n = 819) Male (n = 1279) Total (n = 2098)

n Py inc n Py inc n py inc
Head and neck cancer 0 3243.01 0.00 2 5064.13 39.49 2 8307.14 24.08
Stomach cancer 1 3243.01 30.84 1 5064.13 19.75 2 8307.14 24.08
Colorectal cancer 1 3243.01 30.84 4 5064.13 78.99 5 8307.14 60.19
Liver cancer 1 3243.01 30.84 2 5064.13 39.49 3 8307.14 36.11
Cholangiocarcinoma 0 3243.01 0.00 2 5064.13 39.49 2 8307.14 24.08
Lung cancer 1 3243.01 30.84 5 5064.13 98.73 6 8307.14 72.23
Breast cancer 4 324301 123.34 4 3243.01 123.34
Uterus and corpus cancer 1 324301 30.84 1 3243.01 30.84
Cervical cancer 0 3243.01 0.00 0 3243.01 0.00
Ovary cancer 0 3243.01 0.00 0 3243.01 0.00
Prostate cancer 2 5064.13 39.49 2 5064.13 39.49
Bladder cancer 0 3243.01 0.00 4 5064.13 78.99 4 8307.14 48.15
Kidney cancer 2 3243.01 61.67 4 5064.13 78.99 6 8307.14 72.23
Thyroid cancer 0 3243.01 0.00 0 5064.13 0.00 0 8307.14 0.00
All cancers 11 3243.01 339.19 26 5064.13 51341 37 8307.14 44540

ICD-9-CM: head and neck cancer, 140.0-149.9; stomach cancer, 151.0-151.9; colorectal cancer,
153.0-154.9; liver cancer, 155.0-155.9 (except 155.1); cholangiocarcinoma: 155.1 and 156.1; lung cancer,
162.0-162.9; breast cancer, 174.0-175.9; uterus and corpus cancer, 179.0-179.9 and 182.0-182.9; cervical
cancer, 180.0-180.9; ovary cancer, 183.0-183.9; prostate cancer, 185.0-185.9; bladder cancer,
188.0-188.9; kidney cancer, 189.0-189.9; thyroid cancer, 193.0-193.9; thyroid lymphoma, 202.01 and
202.81; hematologic, 200.0-208.9 (but included 202.01 and 202.81)

rapidly in recent decades. Besides increased awareness of There is paucity of study about the incidence and
physician and better access to diagnostic facilities, a true  prevalence rates of IBD in Asia. Most of them are based on
increase throughout Asia is considered [2, 4, 5]. hospital database. Our present study is derived from
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population-based database. Recent epidemiologic studies
assessing the incidence and prevalence rates of IBD in Asia
are summarized in Table 5.

A recent prospective, population-based study of IBD
started on April 1, 2011, for 1-year period across nine
countries in the Asia—Pacific region revealed that the an-
nual overall incidence rate per 100,000 persons of IBD was
1.37 (95 % CI 1.25-1.51; UC was 0.76, CD was 0.54, and
IBD-U was 0.07) in Asia. The incidence rate of IBD is still
lower in the West, but it varies throughout Asia. The in-
cidence rate of IBD is highest in Guangzhou (mainland
China) (3.14), followed by Hong Kong (2.62) and Macau
(2.24), which are highly urbanized [8].

Elderly patients with IBD are defined as patients over
60 years of age [9]. Elderly patients with IBD comprise
two different groups: patients with the onset of disease
after 60 years of age, and patients with disease onset at
<60 years who have lived to an older age. In west coun-
tries, approximately 10-15 % of cases of IBD are diag-
nosed in patients aged >60 years, and 10-30 % of the IBD
population are aged >60 years [10]. In our present data,
14.4 % of CD (76/526) and 17.3 % of UC (367/2125)
patients had onset of disease after 60 years of age. As the
increasing prevalence rate of IBD and the aging of the
population, IBD in the elderly is an emerging problem in
Taiwan. IBD in the elderly poses challenges in terms of
diagnosis, uncertainties regarding therapeutic strategies,
risk of drug side effects, and the high rate of comorbidities
and polypharmacy [11, 12].

For CD, the peak age at the onset of CD was between 20
and 29 years, with a second peak occurred between 70 and
79 years for male patients, while there was only one peak
between 60 and 69 years for female patients. For UC, the
male incidence rate rose at age 20-29, peaked at age

50-59, and dropped thereafter, while the female incidence
rate rose at age 20-29 and peaked at age 70-79. Elderly-
onset IBD patients need to be considered differently than
early-onset patients with disease starting at a younger age.
In the elderly, IBD may present with atypical symptoms
and may be confused with other forms of colitis at the
initial presentation, such as ischemic colitis, diverticular
disease, and NSAID enterocolitis [13]. The patho-
physiology of elderly-onset IBD may be different from
young patients. Further investigations regarding genetics,
gut microbiota, environmental factors, and host immune
are required for better understanding of the pathogenesis.

Population-based studies of site-specific cancer occurred
in patients with IBD are lacking in Taiwan. Our present
study provided data for further global comparison. IBD
may be complicated by intestinal and extra-intestinal can-
cer, potentially because of local and systemic inflammation
[14-16]. The prevalence rate of CRC in IBD patients
among Asia was relative low, with a range of 0.3-1.8 %,
compared to Western studies of 1.3-5 % [4, 17, 18]. A
nationwide study conducted by Korea between 1970 and
2005 revealed that the overall prevalence rate of CRC in
patients with UC was 0.37 % (26/7061) [19]. In addition,
the estimated cumulative risk of UC-associated CRCs was
0.7 % for patients who had UC for 10 years, 7.9 % for
patients who had UC for 20 years, and 33.2 % for patients
who had UC for 30 years. The mean age at the time of
diagnosis with CRC was 49.6 years, and the mean duration
of UC prior to the development of CRC was 11.5 years
[19].

As our present data, 0.19 % of CD had incident col-
orectal cancers and 0.24 % of UC had incident colorectal
cancers. Most of them are male in gender. Wei et al. [20]
reported that three cases of CRC occurred in 406

Table 5 Summary of the

Location Author Dates Incidence Prevalence
incidence and prevalence rates
of IBD in Asia—population- CD ucC CD ucC
based database
China Zheng [26] 1950-2007 0.85 - 1.13 -
Siew [7] 2011-2012 0.07-1.22 0.43-2.22 - -
Hong Kong Siew [7] 2011-2012 1.31 1.66 - -
Japan Asakura [27] 2003-2005 - - 21.2 63.6
Yao [28] 1986-1998 0.9 - - -
South Korea Yang [29] 2001-2005 1.34 3.08 11.2 30.9
Macau Siew [7] 2011-2012 0.60 1.00 - -
Malaysia Siew [7] 2011-2012 0.24 0.59 - -
India Sood [30] 1999-2000 - 6.0 - 443
Siew [7] 2011-2012 0.33 0.55 - -
Singapore Siew [7] 2011-2012 0.40 0.61 - -
Lee [31] 1985-1996 - - 3.6 6.0
Thailand Siew [7] 2011-2012 0.30-0.35 0.28-0.36 - -
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Taiwanese UC patients (0.74 %), which is higher incidence
compare to our current population-based study, probably
because the data were hospital-based from tertiary medical
center.

It has been reported that male gender, severity, and long-
standing disease are risk factors of UC-associated CRC. In
Taiwan, most of the UC patients (72.4 %) could be con-
trolled with 5-aminosalicylic acid alone, which may reflect
the different disease severity from Western countries [20].

A population-based study in Europe with 15-year fol-
low-up revealed that the prevalence rate of intestinal and
extra-intestinal cancers was 9.1 %, while the prevalence
rate of CRC was 1.3 %, suggesting that no overall in-
creased risk of cancer in patient with IBD [18]. However, a
30-year analysis of a colonoscopic surveillance program
for neoplasia in UC shows an overall prevalence rate of
6.3 % for CRC in 600 UC patients [21]. Concerning extra-
intestinal cancers, patients with IBD also may be at in-
creased risk of prostate cancer, pulmonary cancer, cervical
dysplasia, non-Hodgkin lymphoma, non-melanoma skin
cancer (NMSC), and melanoma [22, 23].

Recently, two large population-based studies in Den-
mark revealed that the relative risk of intestinal malignancy
appears to be decreasing over time, without a concomitant
increase in the risk of extra-intestinal malignancy, sug-
gesting that immunosuppressive medications reduce the
risk of intestinal malignancy by suppressing intestinal in-
flammation [24, 25]. The association between cancer risk
and patient characteristics and history of medical treatment
needed further investigation.

Conclusions

This nationwide population-based epidemiological study of
IBD in Taiwan provides data for future global compar-
isons. Differences in gender incidence and the age at the
onset may provide clues for the etiology of these diseases.
Besides, CRC in patient with IBD was relatively rare in
Taiwan, compared to Western countries.
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