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Purpose
The current study was undertaken to examine the trend in gallbladder cancer (GBC) inci-
dence and survival in Korea. 

Materials and Methods
GBC incidence data by histologic type were obtained from the Korea Central Cancer Registry.
Age-standardized incidence rates were calculated using the mid-year Korean population of
2000 as a standard population, and a joinpoint regression model was used to calculate the
annual percent change (APC) in incidence rates. Incidence by Surveillance, Epidemiology
and End Results (SEER) summary stage and by geographical areas and female-to-male inci-
dence rate ratios was also described.  

Results
The number of new GBC cases increased between 1999 and 2013. Nevertheless, the age-
standardized incidence rate decreased by 0.5% per year in men (p < 0.01), whereas the 
incidence rate in women did not change significantly over the same period (APC, –0.2;
p=0.59). The most common histologic type was adenocarcinoma in both sexes. Based on
the SEER stage, the distant stage was the most frequent stage (41%), followed by the 
regional stage (37%). Ulsan (4.31/100,000 for men and 4.09/100,000 for women in 2009-
2013) and Gyeongsangnam-do (4.15/100,000 for men and 3.54/100,000 for women)
showed the highest GBC incidence, whereas the lowest incidence was observed in Seoul
and Gyeonggi-do. There were no significant sex differences in the incidence of GBC (female-
to-male incidence rate ratio, 0.96).  

Conclusion
The overall incidence of GBC in Korea did not change significantly over the 15-year period.
Incidence for men and women was similar. However, geographical variation was found.   
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Introduction

Gallbladder cancer (GBC) is a relatively rare cancer, esti-
mated to constitute 1.3% of the total cancer incidence world-
wide and 1.7% of all cancer deaths [1]. Nevertheless, the
number of epidemiological studies of GBC is insufficient
compared to that of other neoplasms because of the low 
incidence rate and difficulty of tumor registration in GBC,
given the anatomical complexity of hepatobiliary tract can-

cers [2]. The pathogenesis of GBC, in particular, is poorly
known. Unlike other cancers, GBC is usually grouped with
other biliary tract cancers in epidemiological research, mak-
ing it even more difficult to distinguish its epidemiological
features [3]. While bile duct cancer is more likely to present
with pigment stones, GBC is more likely to present with cho-
lesterol stones, leading to the view that lifestyle factors such
as diet and obesity are more closely related to GBC than to
bile duct cancer, which is likely to be related to chronic 
infection or inflammation [4].
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There is apparent geographical variation in GBC world-
wide. The incidence rates are high in Delhi (India), South
Karachi (Pakistan), and Quito (Ecuador). High incidence
rates are also found in East Asia (Korea and Japan), Eastern
Europe (Slovakia, Poland, Czech Republic, and Yugoslavia),
and South America (Chile and Colombia) [5,6]. In Asia, stud-
ies from India and Japan have reported gallstones, smoking,
and alcohol consumption as risk factors for GBC [7,8]. In 
addition, there is a nationwide descriptive epidemiological
study in Japan on the stage distribution and survival of GBC
[9]. In Korea, GBC and other/unspecified parts of biliary
tract cancer showed the 10th highest incidence rate and the
sixth highest mortality rate from 2009 to 2013 [10]. As Korea
is one of the countries with high GBC incidence rates, the aim
of this study was to analyze the current trends in GBC in
Korea by histologic type, stage, and geographical distribu-
tion.

Materials and Methods

1. Trends in GBC incidence

The Korea Central Cancer Registry (KCCR), a nationwide,
hospital-based cancer registry initiated by the Ministry of
Health and Welfare in 1980. Since 1999, the KCCR has 
expanded cancer registration to cover the entire Korean pop-
ulation under the Population-based Regional Cancer Reg-
istry program. According to the International Classification
of Disease for Oncology, 10th edition, biliary tract cancer is
classified into two parts: GBC (C23.9) and other and unspec-
ified parts of biliary tract cancer (C24). Only C23.9 data were
used for the current analysis. Age- (5-year intervals) and sex-
specific incidence rates and the number of cases of GBC 
patients between 1999 and 2013 were obtained from the
Korea National Cancer Incidence Database. Histological sub-
types of GBC were classified as follows: adenocarcinoma,
papillary adenocarcinoma, mucinous adenocarcinoma, ade-
nosquamous cell carcinoma, squamous cell carcinoma, oat
cell carcinoma, and other specified cancers.

Age-standardized incidence rates (ASRs) were calculated
using the world standard population as the standard popu-
lation. Annual percent changes (APCs) for the incidence rates
were calculated based on a linear model using the following
formula: exp(b)100, where b is the slope of the regression
of the natural logarithm of the ASR in a calendar year. The
95% confidence intervals were obtained with a standard
error from the fit of the regression and the t-distribution
function. All analyses were stratified by sex.

2. Geographical variations in incidence

The ASRs of GBC by sex were obtained from 17 cities and
provinces over three periods (1999-2003, 2004-2008, and
2009-2013). Since ASRs for only 2 years (2012 and 2013) were
obtained from Sejong, it was not included in the analysis by
provinces. Then, the ASRs were divided into the four index
groups defined by quartiles of ASRs per 100,000 population:
group 1 (ASR, 0.59-2.66), group 2 (ASR, 2.66-2.92), group 3
(ASR, 2.92-3.55), and group 4 (ASR, 3.55-5.63). The female-
to-male ratio (F/M ratio) was also calculated by region by
using the ASRs for the period of 1999-2013.

3. Stage distribution and 5-year relative survival

The Surveillance, Epidemiology and End Results (SEER)
summary stage was used to group GBC into three categories:
localized, regional, and distant. The localized stage is defined
as cancer that is limited to the organ in which it began, with-
out evidence of spread. The regional stage is defined as can-
cer that has spread beyond the primary site to nearby lymph
nodes or organs and tissues, and the distant stage is defined
as cancer that has spread from the primary site to distant 
organs or distant lymph nodes. Stage information was avail-
able from 2005 and divided into two periods (2005-2008 and
2009-2013) to be compared. The survival duration for GBC
patients was determined as the interval between the date of
initial diagnosis and the date of death, the date of loss to fol-
low-up, or the closing date for follow-up. Personal identifi-
cation numbers of patients were linked to the death certi-
ficate database of the Korea Statistics Office and followed
until December 31, 2015. Patients only found in the death cer-
tificate database were excluded from the survival analysis.
The 5-year relative survival rates were calculated using the
Ederer II method based on an algorithm written in SAS (SAS
Institute Inc., Cary, NC) by Dickman [11], with minor mod-
ifications.

4. Ethical statement

The study has been granted an exemption from ethics 
approval, since it used public data (exemption approval:
Seoul National University Hospital IRB # E-1601-082-734).
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Histological group Rate
Year

APC 95% CI p-value
1999-2003 2004-2008 2009-2013 

Men
Overall Cases 3,202 4,039 4,856

CR 2.69 3.32 3.90 
ASR 3.11 3.12 2.96 –0.5 –1.0 to 0.0 < 0.01

Adenocarcinoma Cases 1,156 1,761 2,732
CR 0.97 1.45 2.19 
ASR 1.12 1.35 1.66 3.9 3.1 to 4.7 < 0.01

Papillary adenocarcinoma Cases 60 105 131
CR 0.05 0.09 0.11 
ASR 0.06 0.08 0.08 1.1 –3.8 to 6.2 0.67

Mucinous adenocarcinoma Cases 11 27 24
CR 0.01 0.02 0.02 
ASR 0.01 0.02 0.01 - - -

Adenosquamous cell carcinoma Cases 33 34 73
CR 0.03 0.03 0.06 
ASR 0.03 0.03 0.05 2.1 3.9 to 8.4 0.47

Squamous cell carcinoma Cases 29 27 34
CR 0.02 0.02 0.03 
ASR 0.03 0.02 0.02 –2.1 –7.2 to 3.3 0.44

Oat cell carcinoma Cases 7 8 30
CR 0.01 0.01 0.02 
ASR 0.01 0.01 0.02 - - -

Other specified cancer Cases 77 99 155
CR 0.06 0.08 0.12 
ASR 0.08 0.08 0.09 2.5 –2.1 to 7.2 0.27

Unspecified cancer Cases 1,829 1,978 1,677
CR 1.54 1.63 1.35 
ASR 1.78 1.54 1.03 –4.9 –6.3 to 3.5 < 0.01

Women
Overall Cases 4,489 5,522 6,357

CR 3.82 4.58 5.12 
ASR 3.03 3.03 2.79 –0.2 –1.1 to 0.6 0.59

Adenocarcinoma Cases 1,639 2,222 3,313
CR 1.39 1.84 2.67 
ASR 1.11 1.21 1.45 2.7 2.1 to 3.3 < 0.01

Papillary adenocarcinoma Cases 92 153 151
CR 0.08 0.13 0.12 
ASR 0.06 0.08 0.07 2.0 –3.9 to 8.2 0.52

Mucinous adenocarcinoma Cases 20 28 35
CR 0.02 0.02 0.03 
ASR 0.01 0.02 0.02 1.8 –1.6 to 5.4 0.28

Adenosquamous cell carcinoma Cases 49 53 81
CR 0.04 0.04 0.07 
ASR 0.03 0.03 0.03 1.5 –2.4 to 5.6 0.42

Squamous cell carcinoma Cases 29 46 37
CR 0.02 0.04 0.03 
ASR 0.02 0.03 0.02 –2.3 –7.0 to 2.7 0.33

Table 1. CR and ASR per 100,000 for gallbladder cancer and APC by sex and histological subtype, Korea Central Cancer
Registry, 1999-2013

(Continued to the next page)
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Results

1. GBC incidence and stage distribution

Table 1 shows the crude incidence rate and ASR of GBC
by histologic type from 1999 to 2013. For men, the ASR of
GBC significantly decreased from 3.11/100,000 (1999-2003)
to 2.96/100,000 (2009-2013) with an APC of 0.5% (p < 0.01).
The most frequent histologic type of GBC was adenocarci-
noma, of which ASR significantly increased from 1.12/
100,000 to 1.66/100,000, with an APC of 3.9% (p < 0.01). In
papillary adenocarcinoma, adenosquamous cell carcinoma,

squamous cell carcinoma, oat cell carcinoma, and other spec-
ified cancers, no significant changes in the ASR were 
observed.

For women, the ASR decreased from 3.03/100,000 to
2.79/100,000, with an APC of –0.2%, but this trend was not
statistically significant. Similar to that in men, adenocarci-
noma in women showed the highest incidence among all his-
tologic subtypes. The ASR of adenocarcinoma in GBC
increased substantially from 1.11/100,000 to 1.45/100,000,
with an APC of 2.7% (p < 0.01). In papillary adenocarcinoma,
adenosquamous cell carcinoma, squamous cell carcinoma,
oat cell carcinoma, and other specified cancers, significant
trends in the ASR were not observed.

Histological group Rate
Year

APC 95% CI p-value
1999-2003 2004-2008 2009-2013 

Oat cell carcinoma Cases 12 14 23
CR 0.01 0.01 0.02 
ASR 0.01 0.01 0.01 - - -

Other specified cancer Cases 89 103 178
CR 0.08 0.09 0.14 
ASR 0.06 0.06 0.08 2.7 –1.3 to 6.8 0.17

Unspecified cancer Cases 2,559 2,903 2,539
CR 2.18 2.41 2.05 
ASR 1.73 1.60 1.12 –3.3 –4.3 to –2.3 < 0.01

Table 1. Continued

CR, crude incidence rate; ASR, age-standardized incidence rate; APC, annual percent change; CI, confidence interval.

Fig. 1.  Age-standardized incidence rates of gallbladder cancer in three periods (1999-2003, 2004-2008, and 2009-2013) for
men (A) and women (B).
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In both men and women, GBC incidence increased expo-
nentially by age (Fig. 1). For older age groups (80 years and
older), the incidence rates increased between 2004 and 2013
compared to 1999-2003.

2. Geographic difference

Fig. 2 and S1 Table show the geographic variation in ASRs
across 16 cities and provinces in Korea. During 1999 and
2003, the highest incidence in men was observed in Daegu
(5.63/100,000) and Gyeongsangnam-do (4.4/100,000), whereas
the highest incidence in women was observed in Jeju
(4.43/100,000) and Ulsan (4.34/100,000). During 2009-2013,
the highest incidence was observed in Ulsan (4.31/100,000)
and Gyeongsangnam-do (4.15/100,000) in men and Ulsan
(4.09/100,000) and Gyeongsangnam-do (3.54/100,000) in
women.

In most cities and provinces, the F/M ratio was below 1.
Only five cities showed an F/M ratio over 1: Seoul, Jeju, 
Incheon, Busan, and Daejeon. The highest F/M ratio was

found in Jeju (1.21), followed by Incheon (1.10), Busan (1.07),
Daejeon (1.03), and Seoul (1.01).

Table 2 shows the SEER stage distribution of GBC. In two
periods (2005-2008 and 2009-2013), most GBC patients, 2,535
(41.0%) and 4,105 (41.0%), were diagnosed at the distant
stage, followed by 2,300 (37.2%) and 3,782 (37.7%) diagnosed

Fig. 2.  Geographic variation in age-standardized incidence rates per 100,000 for gallbladder cancer by province in Korea for
men in 1999-2003 (A), 2004-2008 (B), and 2009-2013 (C) and for women in 1999-2003 (D), 2004-2008 (E), and 2009-2013 (F). 

0.59-2.66
2.66-2.92
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Table 2. SEER stage distribution of patients with gallblad-
der cancer in two periods (2005-2008 and 2009-2013)

Values are presented as number (%). SEER, Surveillance,
Epidemiology and End Results.

Stage 2005-2008 2009-2013
Localized 1,348 (21.8) 2,139 (21.3)
Regional 2,300 (37.2) 3,782 (37.7)
Distant 2,535 (41.0) 4,105 (41.0)
Unknown 1,637 1,187
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at the regional stage, respectively. The percentages of 
patients diagnosed at the localized stage were the lowest,
with 1,348 (21.8%) and 2,139 (21.3%) cases, respectively. The
percentages for each stage did not change over time.

There was little improvement in the 5-year relative sur-
vival in patients with localized or regional stage cancers 
diagnosed during 2005-2008 and 2009-2013; however, no 
improvement in survival was observed for patients with dis-
tant or unknown stages during the same period (Fig. 3).

Discussion

Despite the increase in the number of GBC cases for both
sexes over fifteen years, the ASR for men decreased, and the
ASR for women did not show a significant change. Adeno-
carcinoma was the most frequent histologic type for both
sexes. GBC was diagnosed mostly at distant stages, followed
by regional stages. In Korea, the GBC incidence in Daegu,
Ulsan, Busan, Gyeongsangbuk-do, Gyeongsangnam-do, and
Jeju was higher than the national incidence for both sexes.

The GBC incidence rate was slightly decreased in men,
whereas no significant trend was observed in women 
between 1999 and 2013. In Shanghai, the GBC incidence rate
continuously increased for both sexes between 1972 and 1994
[12]. Increasing trends were also observed for both sexes in

England and Wales between 1971 and 2001 [13], while the
incidence rate of GBC decreased in the Netherlands between
1989 and 1998 [14]. The incidence pattern was stable in the
Dijon area in France [15].

Adenocarcinoma was the most frequent histologic type of
GBC in both sexes, for which the ASR increased between
1999 and 2013. However, it is not clear whether this is a true
increase, given the high proportion of unspecified cancers
and the gradual improvement in the classification. In a 
nationwide survey of the United States between 1977 and
1988, 75.8% of GBC patients had the adenocarcinoma histo-
logical type [16]. According to hospital records, most of the
histologic types were adenocarcinoma, accounting for 90%-
100% of all cases [3,17].

The GBC incidence in Korea was between 2.96 and 3.12 per
100,000 in men and between 2.79 and 3.03 in women. This 
incidence is relatively higher than the incidence rates in other
countries. Known risk factors such as Clonorchis sinensis and
factors related to gallstones are widespread in the Korean
area [18].

The F/M ratios of GBC in Korea were between 1.21 and
0.83. In most countries, the F/M ratios of GBC, including
other biliary tract cancers, were higher than 2 [5], and sex has
been recognized as a risk factor of GBC [5]. In contrast, Japan
and Korea had F/M ratios of only approximately 1.3 [5]. One
possible explanation for relatively high incidence of GBC in
men than in women is the difference in prevalence of Clonor-
chis sinensis. It has been reported that prevalence of Clonorchis
sinensis was 3.7% in men and 1.6% in women in year 1981
[19].

Accordingly, the SEER stage distribution between the two
periods did not differ. However, the number of cases at 
unknown stages decreased, even though the number of over-
all cases increased. This result can be explained by diagnostic
progress. Compared to the American SEER stage distribu-
tion, the percentage of cases at the localized stage was lower,
and that of the distant stage was greater [20]. In other words,
the high incidence of GBC in Korea was not associated with
early detection of cancer. The percentage of cases at the TNM
stage, according to Korean hospital data, was reported as fol-
lows: T1a and T1b stage between 32% and 56%; T2 stage 
between 30% and 55%; and T3 between 3% and 22%, respec-
tively [21-23].

Daegu, Ulsan, Busan, Gyeongsangbuk-do, Gyeongsang-
nam-do, and Jeju had higher GBC incidence rates than the 
national incidence rate for both sexes. There are not enough
studies to explain this result. However, this may be related
to the egg positive rate of Clonorchis sinensis. This rate is high-
est in Gyeongsangnam-do, where the GBC incidence rate is
also high [24]. However, the second highest egg positive rate
was reported in Chungcheongnam-do, where the GBC inci-
dence rate is not as high [24]. Other studies have shown that
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Fig. 3.  The 5-year relative survival rate for gallbladder
cancer by Surveillance, Epidemiology and End Results
summary stage in two periods (2005-2008 and 2009-2013). 
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the prevalence of obesity requiring pharmacotherapy was
highest in regions with a low incidence rate of GBC, except
for in Jeju [25]. Although obesity is a risk factor for GBC, its
nationwide distribution is not associated with its distribution
in Korea.

One of the known risk factors for GBC is gallstone disease.
History of gallstone disease and gallstone size are already
known to be associated with GBC risk [26]. Gallstones that
are larger in size (> 3 cm), volume, and weight; higher in
number; and longer lasting can increase the risk of GBC [27].
Ethnicity is a risk factor for GBC as well [28]. In Chile, a coun-
try with high GBC rates, membership in the Mapuche pop-
ulation is the primary risk factor for the increasing GBC
incidence [6]. In America, it has also been reported that 
Korean immigrants have a higher GBC incidence than do
whites and blacks [29]. Early age at menarche, high body
mass index, and smoking are also risk factors for GBC
[8,30,31]. Studies show conflicting information regarding 
alcohol consumption as a risk factor [8].

In the SEER program, it was reported that the 5-year rela-
tive survival was 41.9% at the localized stage, 3.8% at the 
regional stage, and 0.7% at the distal stage from 1973 to 1987
[32]. Our results showed higher survival rates at all stages
during the study period.

Limitations of the current study include a relatively high
proportion of unspecified histology. The proportion of 
unspecified cancer in men was 60.8% in the first period (from
1999 to 2003) and improved to 36.8% in the most recent 
period (from 2009 to 2013). In women, the proportion of 
unspecified cancer was 59.1% from 1999 to 2003 and 

decreased to 43.8% from 2009 to 2013. Another limitation 
includes relatively high proportions of cases at an unknown
stage, although this proportion has decreased as follows:
19.7% from 2005 to 2008 and 9.8% from 2009 to 2013. In 
addition, although the proportion of death certificate only
(%) was in reasonable range during the study period, limited
validity in the proportion of microscopic verification (%) was
observed for GBC (S2 Table). 

In spite of the limitations, the KCCR provides nationwide
data covering the entire Korean population with high com-
pleteness.

In summary, the overall incidence pattern of GBC in Korea
is stable. The incidence of GBC for fifteen years in Korea did
not show significant changes. Incidence for men and women
was similar. There was geographical variation in the inci-
dence of GBC.
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