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Overview of Epidemiology of Bile Duct and Gallbladder Cancer Focusing on the
JACC Study

BACKGROUND: This review discusses the epidemiologic features of bile duct and gallbladder cancer
in Japan, mainly focusing on results of Japan Collaborative Cohort Study (JACC Study) for Evaluation
of Cancer Risk Sponsored by the Ministry of Education, Science, Sports and Culture of Japan
(Monbusho) in comparison with results of other studies.
METHODS: The theses and papers derived from JACC Study on bile duct and gallbladder cancer were
all collected for this review. Hirayama's cohort study, which is a representative epidemiologic study, and
a large scale case-control study on bile duct and gallbladder cancer in Japan by Kato et al. were also
taken into consideration. Small scale cross-sectional studies or ecological studies and the studies con-
ducted outside Japan were collected by the literature reference services on the web net such as Pub
Med or Japan Centra Revuo Medicina (Igaku- Chuo- Zasshi) limited to the published after 1980 and
use key words bile duct cancer, gallbladder cancer and epidemiology.
RESULTS: In the JACC Study, high intake of fried food was regarded as a factor that significantly ele-
vated the risk of the diseases (hazard ratio [HR] = 2.58, 95% confidence interval [CI]: 1.08-6.16 in
males; HR = 2.98, 95% CI: 1.28-6.86 in females). The JACC Study indicated that a high intake of boiled
beans had a significant preventive relation to the diseases in females (relative risk [RR] = 0.50, 95% CI:
0.26-0.98). High consumption of fish also had a significant preventive relationship to bile duct cancer in
males (RR = 0.53, 95% CI: 0.26-0.98) and gallbladder cancer in females (RR = 0.43, 95% CI: 0.24-
0.79). A history of blood transfusion also had a significant relationship (HR = 2.27, 95% CI: 1.29-3.98)
as which elevated the risk. The JACC Study determined bowel movement as a risk factor. The group
with bowel movements less than once per six days had a significantly elevated hazard ratio (HR = 5.21,
95% CI: 1.25-21.68).
CONCLUSION: As to recent epidemiologic features of bile duct and gallbladder cancer revealed by the
JACC Study, its outline became obvious in comparison with the results of other studies. Evidence for
the contribution of the JACC Study is strong because it provides some important findings on the epi-
demiology of bile duct and gallbladder cancer.
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Recent results of an epidemiologic study of bile duct (without
intrahepatic) and gallbladder cancer which are coded in ICD 10th
as C23 and C24 in Japan are reviewed. Deaths from these dis-
eases comprise 5% of total cancer deaths in Japan.1 As a large

scale epidemiologic study in Japan, Japan Collaborative Cohort
Study (JACC Study) for Evaluation of Cancer Risk Sponsored by
the Ministry of Education, Science, Sports and Culture of Japan
(Monbusho)2 has reported results of analysis of the relationship of
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those from gallbladder cancer totaled 49 in males and 74 in
females (sex ratio 1:1.5). Vital statistics in 2001 in Japan6 showed
that mortality rates for bile duct and gallbladder cancer were 11.5
per 100,000 population in males and 13.2 in females, with a sex
ratio of 1:1.5. Results of the JACC Study was consistent with
those of past studies which concluded that bile duct cancer deaths
included more males and gallbladder cancer more females.7,8,9

Table 1 shows peaks in age for deaths from bile duct and gall-
bladder cancer in the JACC Study. The peak for bile duct cancer
was 60-64 years of age in males and 70-74 years in females, and
for gallbladder cancer was 70-74 years in males and 75-79 years
in females. In both sites, the peak age of death was about 5-10
years older in females. The result showed the same as the vital
statistics of Japan in age distribution.

The incidence rate of bile duct and gallbladder cancer is
extremely high in Chile and Japan globally.9,10,11 Domestically, in
Japan regional accumulation has been detected. Kodama et al.
reported that bile duct cancer deaths are more frequent in North
East Japan and gallbladder cancer deaths in East Japan both in
males and females.12 Yamamoto et al. found the result for accu-
mulation of gallbladder cancer cases, with more such deaths
reported from hilly areas rather than the plain in Niigata prefec-
ture, Japan.13

Kodama et al. detected by secondary medical service areas of
Japan where the population is progressively aged that deaths from
bile duct and gallbladder cancer had increased.12 They pointed out
that the population in such areas might be characterized as having
a tendency to a traditional lifestyle. A study of Brian et al. in
Latin America noted that the incidence of these diseases was
higher among the population with a traditional lifestyle distin-
guished by using language.14 It may be challenged as to whether
such an analysis should have been conducted in the JACC Study.
Although Hirayama analyzed the effect of social levels, which
were divided into 4 groups according to occupation, no significant
relation was detected.7

Table 2 shows the possible relation of food to the risk of bile
duct and gallbladder cancer. There was no significant relationship
between bile duct and gallbladder cancer and smoking, drinking
alcohol, and the habit of taking coffee, tea and Japanese green tea
in the JACC Study.15,16 In a case-control study, Kato et al. reported
a significant preventive relationship for taking coffee (odds ratio
[OR]=0.25, 95% confidence interval [CI]: 0.09-0.68).3 Hirayama
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these diseases to nutrition, smoking and drinking alcohol, the
habit of drinking coffee, tea and Japanese green tea, history and
family history of the diseases, etc. In the subjects Kato et al. con-
ducted a hospital-based case-control study of 193 bile duct and
gallbladder cancer cases in Niigata prefecture, known as the most-
ly high incidence area of the diseases in Japan.3 Another analytic
epidemiologic study conducted in Japan, which is Hirayama's
cohort study, should be mentioned, which involved domestically
the continuous observation of 270,000 subjects from 1966
through 1982. It also provided results on the epidemiology of bile
duct and gallbladder cancer.4,5 Moreover, it was available that the
series of the small scale cross-sectional studies which treated the
environment, especially concerning the effect of the agricultural
chemicals in the environment. By and large, here, this review dis-
cusses the epidemiologic features of bile duct and gallbladder
cancer in Japan mainly through results of the JACC Study in
comparison with results of other studies.

METHODS

Theses and papers reviewed in this article were collected as fol-
lows. The JACC Study, as mentioned above, is one of the recent
representative cohort studies in Japan, and it produces some the-
ses and papers on bile duct and gallbladder cancer. Those are all
included in the review. Hirayama's cohort study is also a repre-
sentative epidemiologic study which leads the JACC Study in
1970s and 1980s. As the large scale case-control study on bile
duct and gallbladder cancer in Japan, we could only review the
thesis by Kato et al. Small scale cross sectional studies or ecologi-
cal studies and the studies conducted outside Japan were collected
by the literature reference services on the web net such as Pub
Med or Japan Centra Revuo Medicina (Igaku- Chuo- Zasshi) lim-
ited to the published after 1980 and use key words "bile duct can-
cer", "gallbladder cancer", and "epidemiology".

RESULTS

In the approximately 12-year follow-up by the JACC Study until
1999, 140 male deaths and 148 female ones (sex ratio 1:1.1) from
either bile duct or gallbladder cancer out of  a total of 54,032
males and 73,445 females were observed. Deaths from bile duct
cancer totaled 91 in males and 74 in females (sex ratio 1:0.8) and
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Site
Gallbladder cancer

Bile duct cancer

Table 1. Age distribution of deaths from bile duct and gallbladder cancer in JACC study.

Sex
Male

Female

Male
Female

40-44
0(0)
1(1)

1(1)
2(3)

45-49
1(2)
6(8)

3(3)
3(4)

50-54
1(2)
5(7)

4(4)
4(5)

55-59
4(8)
9(12)

19(21)
6(8)

60-64
10(20)
9(12)

22(24)
11(15)

65-69
16(33)
11(15)

18(20)
16(18)

70-74
7(14)

22(30)

14(15)
16(18)

75-79
10(20)
11(15)

10(11)
16(18)

Total
49(100)
74(100)

91(100)
74(100)

Percentages in parentheses.

Age (year)
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Author Year Place Study design
JACC study 1988-1997 Japan cohort

Kato K. et al. 1982-1986 Japan case-control

Hirayama T 1966-1982 Japan cohort

Serra I, et al. 1992-1995 Chile case-control

Pandy M, et al. 2002 India case-control

CI: confidence interval.

Table 2. Possible relation of food to the risk of bile duct and gallbladder cancer.
Site
both

both

both

both

both

both

Gallbladder cancer
Gallbladder cancer
Gallbladder cancer
Gallbladder cancer
Gallbladder cancer
Gallbladder cancer
Bile duct cancer

Bile duct cancer

Bile duct cancer

Bile duct cancer

Bile duct cancer

Bile duct cancer

Gallbladder cancer
Gallbladder cancer
Gallbladder cancer
Gallbladder cancer
Gallbladder cancer
Bile duct cancer
Bile duct cancer
Bile duct cancer
Bile duct cancer

both
both
both
Bile duct cancer
Bile duct cancer

Gallbladder cancer
Gallbladder cancer
Gallbladder cancer
Gallbladder cancer
Gallbladder cancer

Gallbladder cancer
Gallbladder cancer
Gallbladder cancer
Gallbladder cancer
Gallbladder cancer
Gallbladder cancer
Gallbladder cancer

Item
High intake of cheese

High intake of butter

Moderate intake of fried food

Moderate intake of fish

High intake of spinach

High intake of boiled bean

High intake of cheese
High intake of butter
Moderate intake of fried food
Moderate intake of fish
High intake of spinach
High intake of boiled bean
High intake of cheese

High intake of butter

Moderate intake of fried food

Moderate intake of fish

High intake of spinach

High intake of boiled bean

Oily food
Taking snack (every day)
Fruit (everyday)
Coffee (everyday)
Broiled fish(3 times/week)
Quantity of ingestion (small)
Sliced raw fish (3 times/week)
Alcohol (occasionally-everyday)
Broiled fish (3 times/week)

Smoking
Milk (everyday 300 ml/day)
Fish (everyday)
Fish (everyday)
Fish (everyday)

Fresh fruit (less than 1 piece/week)
Sugar intake as soft drink (rarely)
Red chili pepper (>20 g/day)
Green chili pepper (>20 g/day)
Fried foods (>200 g/day)

Green chili
Radish
Sweet potato
Mango
Orange
Melon
Papaya

Sex 
male
female
male
female
male
female
male
female
male
female
male
female
female
female
female
female
female
female
male
female
male
female
male
female
male
female
male
female
male
female

both
both
both
both
both
both
both
both
both

both
both
both
both
female

both
both
both
both
both

both
both
both
both
both
both
both

Risk ratio (95% CI)
1.37 (0.71-2.70)
1.19 (0.61-2.30)
0.77 (0.40-1.50)
0.87 (0.46-1.67)
2.58 (1.08-6.16)
2.96 (1.28-6.86)
0.55 (0.29-1.05)
0.83 (0.44-1.54)
0.99 (0.47-2.07)
1.73 (0.87-3.43)
2.09 (0.40-1.51)
0.67 (0.36-1.21)
1.26 (0.51-3.09)
1.04 (0.43-2.53)
3.15 (1.03-9.59)
0.38 (0.16-0.95)
3.72 (1.38-10.10)
0.79 (0.36-1.71)
1.54 (0.68-3.47)
1.12 (0.42-2.92)
0.88 (0.40-1.97)
0.72 (0.28-1.81)
1.92 (0.78-4.74)
2.72 (0.76-9.77)
0.74 (0.34-1.61)
1.76 (0.70-4.43)
1.11 (0.46-2.69)
0.66 (0.22-1.98)
0.47 (0.19-1.15)
0.55 (0.22-1.35)

3.29 (1.68-6.43)
0.26 (0.09-0.72)
0.26 (0.13-0.50)
0.25 (0.09-0.68)
0.33 (0.15-0.71)
3.26 (1.32-8.03)

20.60 (1.98-214.11)
0.46 (0.23-0.93)
0.39 (0.20-0.75)

1.27 (1.03-1.48)
1.58 (1.05-2.37)
1.28 (1.11-1.48)
1.38 (1.12-1.70)
1.54 (1.12-1.70)

6.4 (1.4-30.3)
3.6 (1.3-10.1)
2.9 (1.5-5.6)
2.9 (1.3-10.1)
2.1 (1.1-3.8)

0.45 (0.21-0.94)
0.40 (0.17-0.94)
0.33 (0.13-0.83)
0.40 (0.16-0.99)
0.45 (0.22-0.83)
0.30 (0.14-0.60)
0.44 (0.20-0.64)

note
Adjusted risk ratio by
using Cox's proportional
hazard model by age
Risk ratio of gall bladder
cancer in male was not
able to be calculatd
because of less cases

Adjusted odds ratio by
using a conditional logis-
tic model by foods items.

Risk ratio not adjusted

Risk ratio not adjusted

Risk ratio not adjusted
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Author Year Place Study design
JACC study 1988-1997 Japan cohort

Kato K. et al. 1982-1986 Japan case-control

Zatonski et al. 1983-1988 Australia case-control
Canada

Netherland
Poland

CI: confidence interval.

Table 3. Medical history and bowel movements in relation to risk of bile duct and gallbladder cancer.
Site
Gallbladder cancer

Gallbladder cancer

Gallbladder cancer
Gallbladder cancer
Bile duct cancer
Bile duct cancer
Bile duct cancer

Gallbladder cancer
Gallbladder cancer
Gallbladder cancer
Gallbladder cancer

Item
Bowel movements

More than once per day
Once per 2 to 5 days
Less than once per 6 days

Tendency of diarrhea
Yes
NO
Do not know

History of cholecystitis
Family history of cholelithiasis
History of cholecystitis
History of liver diseases
Family history of vascular accident

History of gallbladder problem
Surgery for ulcer disease
Loose stools
Bowel movements

Once per day
Twice per day
More than twice per day
Every second day
Less frequently than every 2 days

Sex 
both

both

both
both
both
both
both

both
both
both
both

Risk ratio (95% CI)

1 (reference)
1.48 (0.86-2.54)
5.21 (1.25-21.68)

1 (reference)
0.48 (0.19-1.20)
0.22 (0.05-0.88)

34.36 (4.51-265.96)
2.96 (1.34-6.50)

12.77 (2.75-59.34)
27.17 (6.14-120.23)

2.23 (1.30-11.68)

4.4 (2.6-7.5)
3.0 (1.0-9.4)
2.1 (1.2-3.7)

1.0 (reference)
1.6 (0.9-3.1)
8.2 (3.0-22.8)
1.7 (0.9-3.0)
1.7 (0.8-3.6)

note
Adjusted hazard ratio by
using Cox's proportional
hazard model by age and
sex

Risk ratio not adjusted

Adjusted odds ratio by
using a conditional logis-
tic model by age and sex

scale cohort study in Australia showed no significant preventive
relationship with the intake of fruit and vegetables, which had
been indicated in several cohort studies in the past.21 As to con-
sumption of vegetables, the JACC Study revealed that a high
intake of spinach elevated the risk of gallbladder cancer in
females (hazard ratio [HR] = 3.72, 95% CI: 1.38-10.10).1 The
results of univariate analysis showed that the moderate intake of
cabbage elevated the risk of gallbladder cancer in males (RR =
3.85, 95% CI: 1.13-13.11) and the high intake of boiled beans
decreased the risk of both bile duct and gallbladder cancer in
females (RR = 0.50, 95% CI: 0.26-0.98).1 Pandey et al. reported
that in their case-control study, consumption of beans had a ten-
dency to decrease the risk of gallbladder cancer, in spite of the
lack of significance.19 In the JACC Study, other items such as car-
rot, tomato, Chinese cabbage, wild plants, mushroom, and potato
had no significant relation to the diseases.

Results of univariate analyses in the JACC Study indicated that
high intake of fish had a significant preventive relationship with
bile duct cancer in males (RR = 0.53, 95% CI: 0.26-0.98) and
gallbladder cancer in females (RR = 0.43, 95% CI: 0.24-0.79).1
Kato et al. also reported that the adjusted odds ratio in the group
who had eaten broiled fish 3 times or more in one week showed a
preventive effect (OR = 0.33 95% CI: 0.15-0.71).3 Contrary to
results of recent studies, Hirayama found the intake of fish
(everyday) to be a significant risk factor (RR = 1.28, 95% CI:
1.11-1.48) (Table 2). 4,5

Because the intake of chili is rare in Japan, the JACC Study did
not address the implications of this food. Concerning results of
studies conducted in areas where intake of chili is common, Serra
et al. reported significant OR for the intake of green and red chili

detected a significant value for the relative risk (RR) of smoking
for both bile duct and gallbladder cancers (RR = 1.27, 95% CI:
1.03-1.48)4 (Table 2). Zatonski et al. also reported no significant
result for a relationship with those items.17

Many epidemiologic studies of bile duct and gallbladder cancer
have dealt with risk factors related to food and nutrition. Table 2
shows food items for which were revealed significant values for
risk ratios in the JACC Study and other recent epidemiologic
studies. Table 2 indicates that the JACC Study found that the
intake of fried foods significantly elevates the risk of gallbladder
and bile duct cancer. Though multivariate analysis did not reveal
a significant risk for other food items, the results of univariate
analysis indicate the significant relative risks of dairy products
such as the intake of cheese (RR = 2.00, 95% CI: 1.13-3.54) and
artificial butter (RR = 1.76, 95% CI: 1.00-3.08) for bile duct can-
cer in males and cheese (RR = 2.23, 95% CI: 1.18-4.22) for gall-
bladder cancer in females.1 Kato et al. reported that the adjusted
odds ratio for the liking of the oily foods was significant (OR =
3.29, 95% CI: 1.68-6.43).3 Hirayama determined that the relative
risk in the group who drank milk everyday (about 300 mL/day)
was significantly high (RR = 1.58, 95% CI: 1.05-2.37)(Table 2).4

Zatonski et al. reported the no significant relationship between
these diseases and intake of fat and dairy products.18

As shown in Table 2, the intake of fruit is a significant preven-
tive factor in epidemiologic research in and out of Japan.3,7,8,10 The
JACC Study, however, also examined the intake of tangerines,
citrus fruit and juice, and found no significant relationship. Kato
et al. reported that the intake of fruit was associated with a signifi-
cantly reduced adjusted odds ratio (0.26, 95% CI: 0.13-0.50) for
both bile duct and gallbladder cancer (Table 2). A recent large-
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= 5.21, 95% CI: 1.25-21.68).28 Zatonski et al. had considered the
factor of bowel movement and their result showed that the ten-
dency toward diarrhea elevated the risk, which is contrary to the
result of the JACC Study.18

DISCUSSSION

With regard to distribution of sex, region and socioeconomic
factors, the results of the JACC Study and other recent epidemio-
logic studies in Japan supported those of past epidemiologic stud-
ies outside Japan, that is, the morbidity and mortality of gallblad-
der cancer were greater in females, those were found in some
accumulated regions, and those were elevated in the population of
the lower socioeconomic areas.3,12 Those findings suggest that risk
factors of the diseases can be discovered by epidemiologic stud-
ies. Especially, the difference in distribution of the diseases by
regions and socioeconomic factors suggests the influence of nutri-
tional, environmental and genetic factors.

Drinking alcohol and smoking, which are often key factors in
other cancers and chronic diseases, did not have a significant rela-
tion to the diseases examined in the JACC Study1. As opposed to
the result of the JACC Study, Hirayama had detected a relation-
ship with smoking. Although the smoking rates in Japan at the
each time of two studies varied, it is difficult to find out the evi-
dence how the difference of smoking rates affected to the out-
come.

The JACC Study also did not show a significant relationship
with intake of coffee, tea, and Japanese green tea. However, Kato
et al. had reported a significant preventive effect from intake of
coffee.3 Kato et al. had conducted the study about 10 years earlier
than the JACC Study. Thus, because the subjects of the JACC
Study were 10 years younger, it might cause the different distrib-
ution among the subjects who answered to have the habit of the
intake of coffee especially in the peak generation of the cancer
deaths. The studies in the United States and Europe, where the
proportion of the population consuming coffee has been greater
than that of Japan, do not reveal a significant relation with the
habit of coffee intake.

About nutrition and foods, the JACC Study noted that con-
sumption of fried foods significantly elevated the risk of those
cancer' death.1 Kato et al. also found that the intake of oily foods
elevated risk.3 On the other hand, among recent epidemiologic
studies conducted in the United States and Europe, few cited fat
intake as a significant risk factor. Because consumption of fried
and oily foods is considered contrary to traditional food habits in
Japan, it should be taken into account the confounding factors
with socioeconomic factors and the integrated food habit, namely
modern or traditional.

Previous studies have reported the preventive effect of the
intake of fruits on bile duct and gallbladder cancer; however, the
JACC Study did not reveal a significant relationship. A recent
study conducted in Australia also reveals the same results as the
JACC Study regarding the effect of consumption of fruits.21

for gallbladder cancer in their case-control study conducted in
Chile.10 However, Pandey et al. reported the contrary result that
the OR for the consumption of green chili indicated a significant
preventive value in India (Table 2).19

No significant risk ratios for beef, pork, and chicken intake
were revealed in the JACC Study. Kato et al. showed a significant
preventive effect by the OR in a group that consumed beef, pork
or chicken more than once a week (OR = 0.38, 95% CI: 0.18-
0.77) in the result of univariate analysis.3 Pandey et al. also sug-
gested consumption of beef or mutton is likely to increase the risk
of gallbladder cancer, despite the lack of significance.19

Moerman reported that a case-control study showed a relation-
ship between the intake of sugar added to drinks or dessert and
gallbladder cancer.20 Those factors increased the risk of the dis-
ease. However, Serra et al. reported contrarily that the rare intake
of soft drinks increases the risk of bile duct and gallbladder can-
cer (Table 2).10

Yamamoto et al. calculated the standardized mortality ratio
(SMR) of bile duct and gallbladder cancer for every prefecture in
Japan by using data from 1975 and indicated that rates are elevat-
ed in North East Japan. It was also revealed that there was a posi-
tive relationship between the SMR and the production of rice.22

From these results, a role for agricultural chemicals as an environ-
mental factor in these diseases was suspected. Then research was
conducted to analyze the ecological correlation between the use
of agricultural chemicals (1962-75) and SMR (1975) in 46 prefec-
tures in Japan, and it was concluded that there was a statistically
significant relation between the use of 2,4,6-trichlorophenyl-4'-
nitrophenylether, 4-chloro-2-methyl-phenoxyacetic, acid and pen-
tachloronitrobenzene and SMR of these diseases.23 Other studies
conducted to examine the effects of drinking water or soil in
Niigata prefecture, Japan, and ecological analyses of the concen-
tration of agricultural chemicals in drinking water and the inci-
dence of the gallbladder cancer suggested a relationship.24

About the past history of the cases, previous studies found that
histories of cholelithiasis, cholecystitis and typhoid fever were
risk factors for bile duct and gallbladder cancer.3,10,11,18,26,27,28,29,30 The
JACC Study found no significant results concerning subject's and
family history of cancer in HRs adjusted by sex and age. A histo-
ry of blood transfusion showed a significantly high HR to
increase the risk of bile duct and gallbladder cancer (HR = 2.27,
95% CI: 1.29-3.98).30 Kato et al. reported that in the case of gall-
bladder cancer, family history of cholelithiasis (OR = 2.96, 95%
CI: 1.34-6.50) and history of cholecystitis (OR = 34.36, 95% CI:
4.51-265.96) were regarded as significant risk factors.3 Zatonski
et al. also reported the positive relationship between such histories
and bile duct and gallbladder cancer (Table 3).17

Table 3 shows that the JACC Study revealed a significant rela-
tion between bowel movements and bile duct and gallbladder can-
cer, namely, that the tendency toward constipation had a role in
elevating risk and diarrhea had a role as a preventive factor.
Specifically, in the group who had bowel movements less than
once per week, the hazard ratio had a significantly high value (HR
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Reports on the results of other recent studies are expected.
The JACC Study did not indicate a significant preventive rela-

tionship for intake of vegetables except boiled beans for bile duct
and gallbladder cancer in females being contrary to the results of
the other studies conducted up to this time.1 High intake of
spinach in females and moderate intake of cabbage in males was
shown to elevate the risk of gallbladder cancer in JACC Study.1

Concerning the intake of fish, the JACC Study concluded that
there was a preventive relationship with gall bladder cancer
among females and bile duct cancer among males.1 Kato et al.
also detected a preventive effect of the intake of fish in a case-
control study.3 Such a discrepancy to the results of Hirayama's
cohort is controversial. More discussion and new findings are
necessary to clarify this issue. Some research conducted outside
of Japan also reported the effect of intake of fish; however, fish
was combined with meats as "intake of protein." In Japan, it is
considered that high intake of fish may be regarded as the tenden-
cy toward consumption of traditional foods.

Those findings indicate that traditional food habits may be a
preventive factor as a nutritional epidemiologic feature on bile
duct and gallbladder cancer in Japan. It appears necessary to per-
form nutritional analyses to examine the effect of combinations of
food items that represent traditional, modern and other diets.

Some studies conducted in countries or regions where the con-
sumption of chili was relatively high reported that its intake ele-
vated risk of those cancers.9,10,11,19 However, the JACC Study or
other epidemiologic studies in Japan did not consider the intake of
chili because the consumption of chili is rare in Japan. It has been
reported that the intake of chili is increasing, especially among
the young Japanese generation in the context of diversification of
food habits. It may be considered as to whether this food item
should be included in nutritional epidemiologic studies of bile
duct and gallbladder cancer in the future.

As to environmental factors, the series of studies on the rela-
tionship between agricultural chemicals and gallbladder cancer by
Yamamoto et al. is worthy of special mention as one of the origi-
nal Japanese epidemiologic studies.22 23,24

Zatonski et al. detected a relationship between bowel move-
ments and gallbladder cancer, namely, that chronic diarrhea ele-
vated risk.18 This was reexamined in the JACC Study and it was
concluded that the tendency toward constipation elevated the risk,
contrary to the former result.28 Perhaps reabsorption of bile caused
by bowel movement habits somewhat affected etiological evi-
dence. The role of bowel movement in bile duct and gallbladder
cancer should be further examined.

As to recent epidemiologic features of bile duct and gallbladder
cancer revealed by the JACC Study, its outline became obvious in
comparison with the results of other studies. Evidence for the
contribution of the JACC Study is strong because it provides
some important findings on the epidemiology of bile duct and
gallbladder cancer.
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