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Abstract
AIM: To investigate seasonal variations in the onset 
and relapse of ulcerative colitis (UC) in Japanese pa-
tients.

METHODS: Between 1994 and 2006, 198 Japanese 
patients diagnosed with UC according to conventional 
criteria in an academic hospital were enrolled for onset 
evaluation. Among 265 Japanese patients with UC who 
were observed for more than 12 mo, 165 patients re-
lapsed (239 times) and were enrolled for relapse evalu-
ation. The patients’ symptoms were recorded each 
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month for 12 consecutive years. 

RESULTS: There was monthly seasonality in symptom 
onset during October and March for UC. The onset of 
symptoms in UC patients frequently occurred during 
the winter. Variation in UC onset was observed accord-
ing to both month (P  = 0.015) and season (P  = 0.048). 
Relapse commonly occurred in October, and variations 
in relapse were not significant either in month (P = 0.52) 
or season (P  = 0.12). Upper respiratory inflammation 
was the main factor responsible for relapse. 

CONCLUSION: Our results suggest that environmental 
factors associated with winter and spring seasonality 
may be responsible for triggering the clinical onset of 
UC in Japan.

© 2013 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: Monthly seasonality in the symptomatic onset 
of ulcerative colitis (UC) during October and March was 
observed in Japan. The onset of symptoms frequently 
occurred during the winter, whereas relapse of UC 
particularly occurred in October. Upper respiratory in-
flammation was one of the main factors responsible for 
relapse. Therefore, environmental factors associated 
with winter and spring seasonality may be responsible 
for triggering the clinical onset of UC in Japan.
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INTRODUCTION
Ulcerative colitis (UC) is a chronic relapsing disease 
characterized by alternating periods of  remission and 
active disease. UC is the result of  a complex interaction 
between genetic susceptibility[1], stimulation by bacterial 
antigens[2] in the lumen and occasional environmental 
triggers[3] that damage the mucosal barrier. Although the 
incidence and prevalence of  UC is lower in Asia than 
in the West, recent population-based and referral center 
cohorts have shown a rising incidence and prevalence of  
UC in Asia[3]. Therefore, it is critical to gain a better un-
derstanding of  the environmental factors that contribute 
to the onset and relapse of  UC in Asia. 

Furthermore, the environmental factors associated 
with UC are poorly defined. For example, previous stud-
ies examining seasonal variations in the onset and relapse 
of  UC in Western populations[4-10] have demonstrated 
conflicting results. These studies used retrospectively col-
lected or hospital admission data, which may have led to 
a bias in the results. Moreover, due to different cultural 
backgrounds, racial genetic predisposition and dietary 
habits, Japanese patients may show different clinical pat-
terns from those of  Western populations. Therefore, 
the present study was designed to investigate whether 
there were seasonal variations in the onset and relapse of  
symptoms in Japanese patients with UC. 

MATERIALS AND METHODS
Patients
We performed an epidemiological cohort study of  Japa-
nese patients with UC who were diagnosed according 
to conventional criteria[11] between 1994 and 2006 at an 
academic hospital in Tokyo. The diagnosis of  UC was 
confirmed by a typical history combined with the ap-
propriate endoscopic, histopathological, and radiologic 
findings[11]. A total of  198 patients were enrolled in the 
onset evaluation (Figure 1). Data concerning the onset of  
symptoms were prospectively assessed using a standard 
interview focusing on symptoms accepted for UC (diar-
rhea, blood in stool, mucus or pus in stool, abdominal 
pain, fever, weight loss) and the period of  time in which 
such symptoms occurred for the first time. The date of  
diagnosis was established according to the first investiga-
tion (endoscopy and histology, radiology or surgery) in 
which a diagnosis of  UC could be defined. The onset 
of  symptoms was recorded each month for 12 consecu-
tive years. Relapse was defined as 3 or more increases in 
the symptom score[12], excluding patients who relapsed 
due to decreasing doses of  steroids, 5-aminosalicylic acid 
(5-ASA), or salazosulfapyridine (SASP). 

Among 265 Japanese patients with UC observed for 
more than 12 mo between 1994 and 2006, 165 patients 
relapsed (239 times). The symptom scores of  these pa-

tients were recorded each month for at least one year 
(Figure 1). The frequencies of  onset and relapse were 
compared for each month and the following four sea-
sons: winter (December to February), spring (March to 
May), summer (June to August), and autumn (September 
to November).

Statistical analysis
The frequencies of  onset and relapse were compared 
using the χ 2 test. In addition, the 12-mo seasonality was 
tested using Rogers’ method. P < 0.05 was considered 
significant.

RESULTS
Variations in the onset of UC
A total of  198 Japanese patients with UC (132 males 
and 66 females) were investigated in the onset evalua-
tion. The median age at diagnosis was 35 ± 14 years. The 
distribution of  symptom onset according to month is 
shown in Figure 2. The timing of  symptom onset was 
characterized by a clear monthly variation (χ 2

(2 df) = 8.43, 
P = 0.015), with a peak during October and March and a 
trough during June and September. Moreover, a seasonal 
pattern was observed (χ 2

(3 df) = 7.88, P = 0.048), as the 
onset rate was highest from autumn to spring [observed/
expected (O/E): 53/49.36, 57/48.82, 55/49.91, respec-
tively] (Figure 3).

Variations in the relapse of UC
Among 265 Japanese patients with UC observed for 
more than 12 mo, 165 patients relapsed (239 times), 
which was defined as 3 or more increases in the symptom 
score[12]. Patients who relapsed due to decreasing doses 
of  steroids, 5-ASA, or SASP were excluded. The median 
age at relapse was 34 ± 12 years. Figure 4 shows the 165 
observed UC patients according to month, taking into 
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Figure 1  A flow chart of Japanese ulcerative colitis patients. Among 265 
Japanese patients with ulcerative colitis observed for more than 12 mo between 
1994 and 2006, a total of 198 patients were enrolled in the onset evaluation. 
Of these, 165 patients relapsed (239 times), and their symptom scores were 
recorded each month for at least one year in the relapse evaluation.



consideration the difference in the number of  UC relaps-
es each month. Relapse of  symptoms in UC patients fre-
quently occurred in October (O/E: 27/20.30). The low-
est relapse rate was observed in January (O/E: 11/20.30). 
Variations in relapse were not found on a monthly basis 
(χ 2

(2 df) = 1.31, P = 0.52, Figure 4). Moreover, there was no 
variation in relapse on a seasonal basis (χ 2

(3 df) = 5.75, P = 
0.12) (Figure 5).

Causes of UC relapse
In most cases, the causes of  relapse were not identified. 
However, in cases with an identifiable cause, upper respi-
ratory inflammation was the main factor responsible for 

relapse (Figure 6).

DISCUSSION
It is well known that environmental factors contribute 
to the induction of  UC, although little is known about 
the relationship between seasonality and symptom flares 
in Asian UC patients, especially in the Japanese popula-
tion. Therefore, we performed an epidemiological cohort 
study of  patients with UC diagnosed between 1994 and 
2006 at an academic hospital in Tokyo. The diagnosis of  
UC was confirmed by a typical history combined with the 
appropriate endoscopic, histopathological, and radiologic 
findings[11]. A total of  198 patients (132 males and 66 fe-
males) were enrolled in the onset evaluation. 

A growing number of  studies in Asia have reported 
an equal gender distribution in UC[12], although several 
studies have also demonstrated a male predominance[13]. 
In our academic hospital-based cross sectional study, 
there was a preponderance of  male UC cases. These 
conflicting findings may, at least in part, reflect the small 
population numbers in the present study. Our results re-
vealed seasonal variations in the onset of  UC symptoms 
in Japanese patients, although there was no difference in 
the timing of  relapse. We observed monthly seasonality 
in the symptomatic onset of  UC in October and March, 
mainly in winter and spring. Previous studies have re-
ported seasonal variations in the symptomatic onset of  
UC in December in the United Kingdom[5,14], December 
to January in Norway[15], and June to August in Spain[16]. 
Moreover, increased relapse rates for UC were reported 
in winter[4] and autumn[5] in the United Kingdom, spring 
to autumn in Greece[8], and winter in Sweden[7]; however, 
other studies reported no seasonality in the United King-
dom[17], Spain[16], or the United States[10,18]. These conflict-
ing data may, at least in part, reflect the distinct genetic 
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Figure 2  Monthly variations in the onset of ulcerative colitis. The highest onset rate was observed in October (24/198, 12.1%), followed by March (23/198, 
11.6%). The lowest onset rate was observed in July and August (10/198, 5.1%). The timing of ulcerative colitis (UC) onset was characterized by a monthly variation (χ 2

(2 
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Figure 3  Seasonal variations in the onset of ulcerative colitis. The high-
est seasonal onset rate was observed in the winter (57/198, 28.8%), followed 
by the spring (55/198, 27.8%), autumn (53/198, 26.8%), and summer (33/198, 
16.7%). A seasonal pattern was also observed (χ 2

(3 df) = 7.88, P = 0.048), as the 
onset rate was highest during autumn to spring (observed/expected: 53/49.36, 
57/48.82, 55/49.91, respectively).
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environmental factor for UC[20], and the use of  non-ste-
roidal anti-inflammatory drugs (NSAIDs)[21] and antibiot-
ics[22] is also a risk factor for UC. In particular, during the 
winter, due to respiratory tract infections with organisms 
such as influenza and Mycoplasma pneumoniae, these drugs 
may be associated with the onset of  UC. It has also been 
reported that respiratory and systemic viral infections are 
associated with the exacerbation of  inflammatory bowel 
disease[23,24]. Also during the winter, intake of  NSAIDs 
due to arthritic pain is common in Japan. In this study, 
cigarette smoking was not found to enhance the onset of  
UC, which is in contrast to previous reports concerning 
Crohn’s disease[25]. Normally, patients with UC experi-
ence exacerbation when they attempt to quit smoking[25]. 

backgrounds of  the study populations. In addition, the 
different seasonal patterns observed in different countries 
could also reflect variations in the climate and related en-
vironmental triggering factors associated with the onset 
of  UC.

The environmental factors that may induce the onset 
or relapse of  UC are not well understood. Patients with 
UC often experience exacerbations following bacte-
rial and viral infections, and it is interesting that enteric 
pathogens such as Salmonella, Campylobacter, E. coli, and 
Clostridium difficile may cause relapses in UC. We have also 
reported that bacteria such as Fusobacterium varium (F. vari-
um) can modulate the gut immune response and contrib-
ute to UC[19]; however, F. varium infections do not show a 
seasonal pattern of  occurrence. Smoking is a well-known 
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Figure 6  Causes of ulcerative colitis relapse. In most cases (85.3%), the 
causes of ulcerative colitis (UC) relapse were not identified (none). However, 
in cases with an apparent cause, upper respiratory inflammation was the main 
factor responsible for UC relapse in our Japanese sample.
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Cigarette smoking may especially enhance the onset of  
UC in combination with other seasonal environmental 
factors, such as the intake of  NSAIDs and antibiotics in 
the winter[20], and these variables may explain the high in-
cidence of  disease onset observed during the winter. Our 
data showing that upper respiratory inflammation was the 
main factor responsible for relapse, with the exception 
of  cases with no apparent cause for relapse, also sup-
port the high incidence of  UC onset during the winter. 
Moreover, UC leads to inappropriate immune activation 
and increased levels of  inflammatory cells and mediators, 
and UC can also be triggered by inappropriate immune 
activation in genetically predisposed individuals[26]. In 
addition, seasonal variations in immune responses have 
been reported[27]; unlike the summer and spring, immune 
functions and the levels of  pro-inflammatory cytokines 
are decreased during the winter[28]. These differences in 
immune function across seasons may also explain the 
seasonal variations in the onset of  UC. 

In retrospective studies, UC relapse was shown to 
occur more frequently in spring and autumn in Western 
populations[5,8,10]. In our study of  Japanese individu-
als, there were no significant differences in relapse on a 
monthly or seasonal basis. For most Japanese patients 
with UC, there may be no clear seasonal trigger for 
disease relapse, although long-term follow up studies 
with detailed microbiological surveillance of  UC relapse 
should be performed, as antibiotic therapy can increase 
susceptibility to bacteria.

In conclusion, our results support the seasonality of  
UC onset in Japan. We found that the onset of  UC in 
Japan typically occurred between October and March, 
although relapse rates did not show consistent seasonal 
variation. However, the present study was an epidemio-
logical cohort study conducted at an academic hospital in 
Tokyo, and the study size was too small to draw valid sta-
tistical conclusions. Therefore, larger studies are needed 
in a Japanese population to assess the seasonal variations 
in UC onset and relapse.
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