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Abstract

Background Although the prevalence of inflammatory
bowel disease (IBD) is reported to have reached a plateau
in Western countries, it is increasing in Asia. The etiology
of IBD is still under investigation. We performed an epi-
demiological study to clarify the characteristics of IBD in
Japan, focusing on patients’ family history.

Methods We obtained clinical data on ulcerative colitis
(UC) (46,114 cases) and Crohn’s disease (CD) (11,305
cases) in 2007 from an electronic database maintained under
the Japanese Ministry of Health, Labour and Welfare’s
nationwide registry system, and analyzed the differences in
disease characteristics between patients with IBD who had a
family history of the disease and those who did not.

Results A total of 2.7% of the patients with UC and 2.6%
of those with CD had a family history. The present age and
age at disease onset were lower among the patients with
UC who had a family history than among those without
(present age: p < 0.001; age at disease onset: p < 0.001;
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Mann—Whitney U-test), but no similar trend was observed
in the patients with CD. Disease severity was worse among
both the UC and CD patients with a family history. The
clinical course of patients with UC was not affected by
family history. Levels of independence in daily life were
associated with family history among CD patients, whereas
age was associated with levels of independence in daily life
among UC patients.

Conclusion Disease characteristics of IBD vary in some
aspects according to the presence or absence of a family
history.

Keywords Inflammatory bowel disease -
Family history - Japan

Introduction

Inflammatory bowel disease (IBD) includes 2 chronic
diseases that cause inflammation of the intestines: ulcera-
tive colitis (UC) and Crohn’s disease (CD). A complex
interplay of environmental, genetic, and immunologic
factors are involved in the development of IBD [1]. The
incidence of IBD is higher in developed countries than in
developing countries and among white populations than
among non-white populations [2]. However, it is reported
that the incidence of IBD has reached a plateau in the
northern part of the world [3]. Meanwhile, its prevalence
is steadily increasing in Asian countries in spite of
improvements in IBD treatment [4]. Environmental
change, modernization, and Westernization of lifestyle
could be partly responsible for the rising incidence [4], but
increasing awareness of IBD among physicians and the
availability of better diagnostic tools must also be playing a
part in the increasing number of reported cases in Asia [4].
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Furthermore, improved socioeconomic conditions have led
to a decline in the incidence of infectious colitis, and
particularly tuberculosis, in many parts of Asia, which has
allowed physicians to diagnose IBD with more confidence
[4]. However, the precise reasons for the increasing inci-
dence of IBD have not been fully elucidated.

Since 1972, the Japanese Ministry of Health, Labour and
Welfare (MHLW) has been conducting a nationwide
investigation to clarify the etiologies of and establish better
treatments for patients with any of 45 intractable diseases
who satisfy certain criteria [3]. UC and CD have been
included in the list since 1975 and 1976, respectively.
Patients in whom UC or CD is diagnosed on the basis of
the specified diagnostic criteria are required to register
annually with their local prefectural government, and each
patient’s attending doctor is required to supply detailed
information about the patient’s condition in the registration
form. The submitted forms are evaluated by specialists on
each prefecture’s Committee on Measures for Intractable
Diseases, and those patients who pass this screening
become eligible for financial aid for their treatment. A pilot
study performed in 2004 found that 67.2% of patients
claiming aid for UC treatment, and 76.7% of those
claiming aid for CD were subsidized via this system (this
result was reported in the annual report of the IBD
Research Committee [in Japanese]). Since 2001, the pre-
fectural governments have been making efforts to convert
the data from the paper registration forms into electronic
form. In 2009, Asakura et al. [5] used the electronic data to
investigate the prevalence, age and sex distribution, and
degree of IBD in Japan.

These electronic forms contain a wide range of data on
patients with UC and CD: sex, age, age at onset, location of
residence, family history (FH), clinical examination data,
symptoms, and signs. The forms also provide data on a large
number of patients (more than 40,000 patients with UC and
more than 10,000 with CD), making them suitable for
descriptive epidemiological analysis. FH is known to be a
risk factor for IBD [3], and previous studies have indicated an
association between FH and UC severity [6, 7], but no
association between FH and CD severity [8, 9]. This large
electronic database allowed us to carry out a more detailed
investigation of IBD data to clarify the proportion of patients
with an FH and the differences in disease characteristics
between those with and without an FH of IBD.

Methods
Data source and questionnaire

We used the electronic data on IBD patients for the year
2007 furnished by the Japanese MHLW. Detailed
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information about the data available from the MHLW has
been reported by Asakura et al. [5]. In short, the paper
registration forms submitted by IBD patients are collected
and converted into electronic form by their local prefec-
tural governments each year. The conversion rates vary
with the prefecture, but they range from around 40-60%
every year. After the electronic data are anonymized, the
MHLW makes them available for medical research. In
2007, 96,994 UC patients and 27,384 CD patients sub-
mitted registrations, of which 46,114 (47.5%) and 11,305
(41.3%), respectively, were converted into electronic form.
We used only the electronic data for analysis.

Using these data, we examined the distribution of
present age, age at disease onset, clinical course, severity
of illness, and level of independence in daily life, paying
particular attention to patients’ FH of IBD. Invalid data
were excluded from the analysis. Attending doctors are
required to supply details of FH of IBD in the registration
forms. The registration forms include questions about FH
of UC and CD for both UC and CD patients. We focused
on UC patients’ FH of UC, and on CD patients’ FH of CD.

Clinical course is classified in the registration form
according to the appearance of symptoms: one attack only;
relapse-remitting; chronic continuous; acute fulminating; or
unknown type. Patients are categorized as having the chronic
continuous type if their symptoms continue for more than
6 months after the first attack. Acute fulminating type is
applied to those whose symptoms are acute and severe with
complications such as toxic megacolon, perforation, and
septicemia. Classification as acute fulminating type indi-
cates an extremely poor prognosis. Independence in daily life
is classified into 5 categories: normal; some inconvenience;
in need of partial support; in need of total support; and
unknown. Classification is made on the basis of patients’
self-assessments and their doctors’ subjective opinions.

Statistical analysis

Continuous variables and categorical variables were ana-
lyzed with Fisher’s exact test or the y” test, as appropriate.
All statistical analyses were performed with SPSS statis-
tical software, version 18.0J (SPSS, Chicago, IL, USA);
p < 0.05 was considered statistically significant.

Ethical considerations

Before filling out a registration form, the patients are asked
by their attending doctors whether they consent to their
clinical information being used for medical research. If the
patients decline, the information is not recorded in the
electronic data list. All data provided by the MHLW are
anonymous, and researchers cannot access personal infor-
mation such as the name or address of any patients.
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Results

No record of sex was included in the data on 1 of the
46,114 patients registered as having UC and 1 of the
11,305 with CD; these 2 patients were excluded from
the study. Table 1 shows that 2.7% of the UC patients and
2.6% of the CD patients had FH; 2.4% of the male UC
patients had FH, as compared with 3.2% of the female UC
patients. The male (n = 542) to female (n = 611) ratio of
these patients was 0.89, while the M: F ratio of the UC
patients without FH was 1.19 (male 22,330; female 18,708)
(p < 0.001). On the other hand, among the 11,304 patients
with CD, the data show no difference in the M: F ratio
between patients with or without FH.

For 42,190 UC patients and 11,014 CD patients there
was information about both their present age and FH. The
peak age of the group without FH [FH (—) group] was
35-39 years among UC patients; in the group of patients
with FH [FH (+) group], the peak age was lower than that
of the FH (—) group: 30-34 years (Fig. 1). The present age
was significantly lower among the patients with UC who
had an FH than among those without an FH (p < 0.001;
Mann—-Whitney U-test). A secondary weak peak was
observed at 55-59 years in both groups. Among the CD
patients, the peak age in both the FH (+) and FH (—)
groups was 30-34 years. No secondary peak in present age
was observed in the FH (—) group, but there was a weak
peak at 50-59 years in the FH (4) group.

Figure 2 shows the distribution of age at disease onset.
Information about both age at onset and FH was provided
by 37,282 of the patients with UC and by 9,673 of those
with CD. Among the UC patients, the peak onset age was
25-29 years in the FH (—) group. In the FH (4) group, the
peak onset age was lower and the range was broader:
15-25 years. Age at disease onset was lower among the
UC patients with FH than among those without FH
(p < 0.001; Mann—Whitney U-test). The median age of CD
onset in the FH (—) group was 24 years, and that of the
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Fig. 1 Age distribution according to the presence or absence of
family history (FH). Vertical bars show (number of patients in each
age group divided by total number of patients) x100. CD Crohn’s
disease, UC ulcerative colitis

FH (+) group was 25 years. The peak onset age was the
same in both groups: 20-24 years.

Disease severity was graded according to Truelove and
Witts’ criteria for UC [10], and according to the Interna-
tional Organization for the Study of Inflammatory Bowel
Disease (IOIBD) score for CD [11]. After excluding data

Table 1 Numbers and percentages of UC and CD patients with and without a family history of the disease (2007)

ucC CD

Total (%)* Male (%) Female (%) Total (%)* Male (%) Female (%)
FH® (4) 1,153 (2.7) 542 (2.4) 611 (3.2) 284 (2.6) 195 (2.5) 89 (2.6)
FH® (—) 41,038 (97.3) 22,330 (97.6) 18,708 (96.8) 10,730 (97.4) 7,458 (97.5) 3,272 (97.4)
UK 3,922 2,066 1,856 290 198 92
Total 46,113 24,938 21,175 11,304 7,851 3,453

The numbers in parentheses are percentages calculated after excluding unknown (UK) cases
FH family history, FH (+) with FH, FH (—) without FH, CD Crohn’s disease, UC ulcerative colitis

* Sum of numbers of male and female patients

® Patients for whom valid information on FH was recorded in the registered data

¢ Patients for whom valid information on FH was not recorded in the registered data
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Fig. 2 Distribution of age at disease onset. FH family history.
Vertical bars show (number of patients in each age group divided by
total number of patients) x 100

on patients who had not responded to the questions about
disease severity and/or FH, those who responded that they
did not know (“unknown”), and those who provided invalid
information (e.g., an IOIBD score of over 10), we compared
disease severity in patients with and without FH. Of the UC
patients, 40,297 provided valid information about both dis-
ease severity and FH, and 9,091 CD patients provided
information about both IOIBD scores and FH. In 33.3% of
the UC patients without FH and 38.1% of those with FH,
disease severity was moderate or severe (Fig. 3). Among the
CD patients without FH, the largest group (24.9%) had an
IOIBD score of 0; the largest group among the patients with
FH (23.2%) had a score of 1. The differences in disease
severity between the FH (+) and FH (—) groups showed
statistical significance, using the »*> test (y*> = 12.6,
p = 0.014 for UC, > = 23.3, p = 0.010 for CD). There-
fore, it can be concluded that patients with FH generally have
greater disease severity than patients without FH.

Only the registration form for UC patients included a
section concerning clinical course, which was classified as:
one attack only; relapse-remitting; chronic continuous;
acute fulminating; or unknown type. We excluded those
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Fig. 3 Distribution of disease severity. UC Truelove and Witts’
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who did not answer the question about clinical course
(946 patients, 21 of whom reported FH, and 925 of whom
reported no FH) and those whose answer was “unknown”,
(859 patients, 28 of whom reported FH, and 831 of whom
reported no FH). About 20% of the remaining patients
were in the one-attack-only group, nearly 50% were in the
relapse-remitting group, and nearly 25% were in the
chronic continuous group. There was no significant dif-
ference in distribution between the FH (4) and FH (—)
groups.

We analyzed the patient’s level of independence in daily
life in association with FH, age, and severity of disease.
Valid data on independence in daily life, age, and FH were
available for 39,375 patients with UC and 10,313 with CD.
First, we compared the levels of independence in daily life
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between the FH (+) and FH (—) groups (Fig. 4). Among
the UC patients, there was no difference in the distribution
of independence levels between the 2 groups: about 80% of
the patients in both groups were able to lead normal daily
lives. Among the CD patients, 61.7% of the patients with
FH were able to lead normal lives; the corresponding figure
for the patients without FH was 67.8% (y* =9.04,
p = 0.029). Contrary to our expectations, we found no
statistically significant FH-related differences in indepen-
dence levels among the UC patients. However, among the
patients with CD, independence levels differed between the
FH (+) and FH (—) groups. Next, we analyzed the patients’
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Fig. 5 Level of independence in daily life according to patients’ age.
SI some inconvenience, PS in need of partial support, 7S in need of
total support

levels of independence in daily life according to age.
Figure 5 shows that about 80% of the UC patients in their
teens through 50s led normal lives, but those in their 60s
and over gradually encountered difficulties in daily life
(p < 0.001). On the other hand, about 60% of the CD
patients were able to lead consistently normal lives
regardless of age, whereas about 25% of them experienced
some inconvenience. As shown in Fig. 6, in both the UC
and CD patients, difficulties in daily life increased in line
with disease severity (p < 0.001 in both UC and CD).
About 80% of the patients with mild UC were able to lead
normal lives, whereas only about 40% of those with severe
UC were able to do so. Similarly, about 80% of the CD
patients with IOIBD scores of O lived normal lives, com-
pared with about 30% of those with IOIBD scores of 10.
Thus, the independence levels were lower among the CD
patients than among the UC patients, especially among the
young and middle-aged CD patients with FH.
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Discussion

Several studies have investigated FH in relation to IBD. In
China, for example, 1.48% of UC patients were found to
have an FH [12], and a Korean study showed that 2.01% of
UC patients and 1.51% of CD patients had first-degree FH
[13]. It is difficult to compare our data directly with those
of other epidemiological studies, because different collec-
tion methods were used. However, in Western countries,
FH has been reported in 5-18% of IBD patients [8, 14-21],
which is a much higher rate than that found in Asian
studies, including ours. This may reflect the fact that
genetic factors are related to IBD development. Of course
the existence of FH does not mean directly that the patient
has a certain gene or genetic characteristics, because peo-
ple in the same family have similar lifestyles; namely,
family members of IBD patients are exposed to environ-
mental factors similar to those of the IBD patients. How-
ever, there are several studies that found genetic mutations
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specific for IBD and they are probably inherited by family
members. We should consider that genetic factors are
partly associated with the development of IBD. For
example, according to some previous studies, gene muta-
tions differed between different ethnic groups. The HLA-
DRBI1 alleles associated with UC differ between Asian and
Western populations [22-27], and whereas the NOD-2
mutation is not associated with CD in Japanese [28], Chi-
nese [29], or Koreans [30], an association has been iden-
tified in Western populations [31, 32]. Thus, the etiology of
IBD appears to differ partially between Asian and Western
populations. Also, it has been reported that the familial
aggregation of IBD is greater among relatives of CD
patients than among relatives of UC patients in Western
populations [14-21]. In contrast, our study indicates that
similar numbers of Japanese UC and CD patients have
FHs. Further studies are needed to clarify this discrepancy
between Western and Japanese populations.

In the present study, we investigated the differences in
IBD characteristics between patients with and without FHs.
A previous Japanese study found that 1.9% of UC patients
and 1.5% of CD patients had FHs [33]; these rates are
slightly lower than those found in the present study. One
possible reason for this difference in rates is that improved
diagnostic skills in the 15 years since the previous study
was carried out have led to a higher rate of diagnosis. Also,
family members of patients diagnosed with IBD might be
inclined to view the appearance of gastrointestinal symp-
toms in themselves as a matter requiring quick medical
consultation. Another possible reason for the discrepancy
in the FH rates found between the previous and present
studies may be the relationship between genetic factors and
environmental factors, both of which are significant in the
development of IBD. It is possible that IBD symptoms
appear only when people with certain genetic make-ups are
exposed to environmental factors that might cause IBD,
such as Westernized dietary habits and better sanitation,
both of which have been becoming more prevalent in
Japanese society.

Our data correspond with those of Kitahora et al. [6],
who reported that disease onset occurs earlier in UC
patients with an FH than in those without an FH. Our data
also agree with those presented in another report that
showed no relation between FH and onset age in Japanese
children with CD [7].

Few of the preceding studies mentioned differences in
disease severity between adult patients with and without
FH, although two indicated that FH had no impact on
disease severity [8, 9]. However, we found that IBD
patients with an FH tended to experience more severe
symptoms than those without an FH. That we were able to
detect this tendency may be because we examined data on
a larger number of patients.
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We found that the UC patients’ levels of independence
in daily life were influenced by age but not by FH, whereas
those of the CD patients were affected by FH. Moreover,
young and middle-aged CD patients experienced more
difficulty in daily life than similarly aged UC patients. This
difference suggests that disease severity is greater in CD
patients with FH, particularly in young patients.

Interestingly, we found that 30—40% of both UC and CD
patients in the highest disease severity categories were able
to live normal lives. The reason for this counter-intuitive
finding is unclear, but one possible reason is that there may
have been a time lag between the time when disease
severity was judged and the time when individual patients’
independence in daily life was reported: in some cases,
information on patients’ daily lives may have been reported
after their disease had been treated.

Our study has 2 limitations. The first is that we had no
information on the patients’ smoking habits. Smoking is
thought to be a risk factor for CD and a determining factor
in IBD severity [34, 35], although how it may be asso-
ciated with FH is not known. The second limitation con-
cerns the generalizability of our results. The information
collected by prefectural governments is submitted only by
those IBD patients applying for subsidization of their
treatment costs and thereby agreeing to the use of their
data for medical research. Patients who are in deprived
circumstances and who are provided with public financial
assistance do not need to be subsidized because the gov-
ernment covers all their medical expenses. In contrast,
people who are wealthy enough and would not like to
offer their personal information to the government may
not apply for the subsidization. If wealthy patients were
not included in the analysis, it is possible that the peak of
the present age was estimated to be younger than the true
value, because older people tend to have higher incomes.
Also, if deprived patients were excluded from the analysis,
the peak of the present age might also be estimated to be
younger than the true value, because the percentage of
people who receive public financial assistance is higher in
the elderly population. In addition, these populations
might include patients who live either in extremely clean
or in unsanitary environments or have different lifestyle
characteristics such as smoking habits and dietary habits.
Thus, we should analyze the data carefully if the same
population is again used to do a study to clarify IBD
etiology, as there may be some bias regarding the socio-
economic status and condition of the patients whose data
were analyzed. However, even if high- or low- income
patients or those with mild disease conditions were missed
by our study because they had no need of subsidization,
the data at our disposal covered nearly 60% of IBD
patients in Japan and probably constituted the most rep-
resentative data on such patients available at the present

time. Although the overall conversion rate from paper to
electronic registration forms is rather low, we do not think
this led to any bias, because data conversion to electronic
forms depends only on the workforce allocated by local
governments to perform the task and not on any factors
relating to individual patients. The proportion of UC and
CD patients with FHs was the same when we analyzed FH
using data from local governments whose rates of con-
version to electronic forms were 80% or more. Therefore,
we think that the subjects on whom we obtained data are
sufficiently representative.

In conclusion, we found that the presence of FH was
associated with IBD severity, the onset age of UC, and the
levels of independence in daily life of CD patients. On the
other hand, in UC patients, we found no connection
between FH and levels of independence in daily life or
between FH and clinical course. The existence of FH may
play an important role in the onset and severity not only of
UC but also of CD. Furthermore, because the presence or
absence of FH has a bearing on patients’ activities of daily
living, paying attention to FH should allow physicians to
better predict an individual patient’s disease course and
prognosis.
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