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Purpose

The Korean National Cancer Screening Survey (KNCSS), a nationwide, annual cross-

sectional survey, has been conducted since 2004. The current study was conducted

in order to report on trends in cancer screening rates for five types of cancer (stom-

ach, liver, colorectal, breast, and cervix uteri). 

Materials and Methods

KNCSS data were collected between 2004 and 2012. The eligible study population

included cancer-free men who were 40 years of age and older and women who were

30 years of age and older. The lifetime screening rate, screening rate with recom-

mendation, and changes in annual rates were calculated.

Results

Lifetime screening rates and screening rates with recommendation for the five types

of cancer rose steadily until 2010, showed a slight drop or were stable in 2011, and

increased again in 2012. On average, screening rates with recommendation have

shown annual increases of 4.3% (95% confidence interval [CI], 3.6 to 5.0%) for stom-

ach cancer, 0.8% (95% CI, –0.5 to 2.1%) for liver cancer, 2.4% (95% CI, 1.3 to 3.5%)

for colorectal cancer, 4.5% (95% CI, 3.9 to 5.1%) for breast cancer, and 1.3% (95%

CI, 0.6 to 2.0%) for cervical cancer. Disparities in age groups and household incomes

have been decreasing since 2004.

Conclusion

Cancer screening rates in Korea showed a significant increase from 2004 to 2012,

and screening rates for gastric and breast cancer are now approaching 70%. The 

10-Year Plan for Cancer Control target for screening rates was met or nearly met for

all cancer types examined, with the exception of liver and colorectal cancer.

Key words

Early detection of cancer, Trends, Health care surveys
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Trends in Cancer Screening Rates among Korean Men and Women:
Results from the Korean National Cancer Screening Survey, 2004-2012

Introduction

In Korea, cancer has ranked highest among all causes of
death. During 2009, 69,780 cancer deaths were reported, 
accounting for 28% of all deaths. The cancer incidence rate
for all sites combined showed an annual increase of 3.3%
(1.6% in males, 5.3% in females) from 1999 to 2009 [1].

In an effort to reduce the burden of cancer, national cancer
control programs were formulated by the Korean govern-

ment in 1996, and the government established the National
Cancer Screening Program (NCSP) in 1999. Since then, the
target population and types of cancer covered have been 
expanded. Until 2001, the NCSP provided Medical Aid 
recipients with screening for three types of cancer (stomach,
breast, and cervix); this service was provided free of charge.
National Health Insurance (NHI) beneficiaries in the lower
20% income stratum were included in the NCSP in 2002. In
2003, NHI beneficiaries in the lower 30% income stratum and
one additional type of cancer (liver) were included. In 2004,

│ http://www.cancerresearchandtreatment.org │
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colorectal cancer was included in the NCSP, and, since 2005,
the NCSP has provided Medical Aid recipients and NHI 
beneficiaries in the lower half of the income stratum with
screenings for five types of cancer (stomach, liver, colorectal,
breast, and cervix). NHI beneficiaries in the upper 50% 
income stratum receive screening services for the same five
types of cancer from the NHI Corporation; however, they are
required to pay 10% of the cost [2-6].

In addition to these organized cancer screening programs
provided by the government, opportunistic cancer screening
is widely available in Korea. Organized cancer screening 
programs utilize nationally implemented protocols that 
define a target population, screening interval, and follow-up
strategies (Appendix 1). However, opportunistic cancer
screening programs also include a variety of options in terms
of the items screened, intervals between screening, and target
cancer, depending on individual decisions or recommenda-
tions from health care providers. All costs of opportunistic
cancer screening are paid entirely by users without a govern-
mental subsidy. The current study was conducted in order
to report on trends in overall cancer screening rates, includ-
ing both organized and opportunistic cancer screenings
among the Korean population.

Materials and Methods

The Korean National Cancer Screening Survey (KNCSS),
a nationwide, population-based, cross-sectional survey, has
been conducted annually by the National Cancer Center
since 2004. Stratified multistage random sampling based on
resident registration population data is conducted according
to geographic area, age, and gender. KNCSS data from 2004
to 2012 were used in this study. This study was approved by
the Institutional Review Board of the National Cancer 
Center, Korea (approval no. NCCNCS-08-129).

According to the protocols of the NCSP (Appendix 1), 
people older than 40 years were eligible to undergo gastric
cancer screening; those older than 50 years were included for
colorectal cancer screening; women older than 40 years were
eligible to undergo breast cancer screening; and women
older than 30 years were included for cervical cancer screen-
ing. Screening for liver cancer was restricted to individuals
older than 40 years, including those in high-risk groups, such
as those who were positive for hepatitis B virus surface anti-
gen or hepatitis C virus antibody or who had liver cirrhosis.
The NCSP has provided screening for all members of the 
Korean population who are of the appropriate age. There-
fore, the target population of this study was cancer-free men
40 years of age and older and women 30 years of age and
older in each year.

For stratified multistage random sampling, the number of
enumeration districts was designated in proportion to the
population size by considering gender, age, and area, and
the final study clusters were randomly selected. Five to eight
households in an urban area and 10 to 12 households in a
rural area were chosen randomly. The methods used for
sampling were described in a previous study [7]. The data
were collected by a professional research agency using face-
to-face interviews, except in 2004, when the data were 
collected using computer-assisted telephone interviews. 
Subjects were recruited through door-to-door contact, and at
least three attempts to contact each household were made.
One person was selected from each household; if there was
more than one eligible person in the household, the person
whose date of birth was closest to the study date was 
selected. Informed consent was obtained from all study 
participants. Between 2005 and 2012, the response rates
ranged between 34.5% and 58.5%.

Using a structured questionnaire, participants were asked
about sociodemographic characteristics and their experience
with screening for five types of cancer (stomach, liver, 
colorectal, breast, and cervix). The questions included: “Have
you ever undergone [cancer type] screening?” and “Which
screening method have you experienced?” For the interval
between screenings, the question was: “When did you last
undergo [cancer type] screening with this method?” To 
determine the reasons for undergoing screening or not 
undergoing screening, we asked: “What are your primary
reasons for undergoing screening or not undergoing screen-
ing?” Distributions of sociodemographic characteristics of
the study population for each year are shown in Appendix
2.

Two types of cancer screening rates were measured in this
study. “Lifetime screening” was defined as having experi-
enced each type of screening test. The “screening rate with
recommendation” category was assigned to participants who
had undergone screening tests according to the protocols of
the NCSP (Appendix 1). However, for colorectal screening,
respondents who underwent colonoscopy, double-contrast
barium enema (DCBE), or fecal occult blood test (FOBT)
within five, five, or one year, respectively, before 2009, and
within 10, five, and one year, respectively, in 2009 and after-
ward were regarded as having undergone screening with
recommendation. 

Changes in annual lifetime screening rates and screening
rates with recommendation were calculated as the annual
percentage change (APC) within 95% confidence intervals
(CIs) [8]. Screening rates were also calculated according to
gender, age, and income. Monthly household income was
subgrouped into three tertiles for each year. Due to an inad-
equate number of individuals within the high-risk group, as
well as unstable results that showed a wide 95% CI, the liver
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Fig. 2. Cancer screening rates with recommendation by age, 2004-2012.
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Fig. 1. Cancer screening rates with recommendation by gender, 2004-2012.
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cancer screening rate was excluded from subgroup analysis.

Results

Lifetime screening rates and screening rates with recom-
mendation showed a continuous increase from 2004 until
2012. On average, between 2004 and 2012, the screening rate
with recommendation showed an annual increase of 4.3% for
gastric cancer, 0.8% for liver cancer, 2.4% for colorectal 
cancer, 4.5% for breast cancer, and 1.3% for cervical cancer
(Table 1). Significant increasing trends were observed in the
screening rates for gastric, colorectal, and breast cancer, but
not in those for liver or cervical cancer. Despite a stable 
pattern, compared with 2010 and 2011, an increasing trend

of screening rates was observed between 2004 and 2010 and
between 2011 and 2012. Trends differed according to screen-
ing methods. The APC of the screening rate using upper 
endoscopy was more than twice the screening rate using
upper gastrointestinal series (4.4% per year vs. 1.8% per year,
respectively). On average, the colorectal cancer screening rate
using FOBT showed a more rapid increase, compared with
screening using colonoscopy or DCBE (3.0% per year vs.
1.9% per year, and 0.1% per year, respectively).

Among men, between 2009 and 2011, the screening rate
with recommendation for stomach cancer showed a signifi-
cant increase, while that of colorectal cancer showed a
plateau (Fig. 1). In women, despite an increase in the rate of
screening with recommendation for stomach and breast 
cancer, the trend for cervical and colorectal cancer uptake 
according to recommendations plateaued between 2009 and
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2011. Screening rates for some types of cancer plateaued 
between 2009 and 2011; on the other hand, all cancer screen-
ing rates showed an increase in 2012, compared with those
in 2011 in both men and women.

Overall screening rates with recommendation showed an
increase in all age groups and for all types of cancer, with the
exception of cervical cancer among women in their thirties
(Fig. 2). The most significant increases were those of gastric
cancer screenings and breast cancer screenings among 
subjects over the age of 70 years, both of which showed sharp
increases when compared with other groups. 

Screening rates with recommendation for stomach and
breast cancer showed a steady increase at all income levels,
and differences in screening rates showed a decrease among
all income groups, compared with those in 2004 (Fig. 3).
Screening rates for colorectal cancer peaked in 2008, and
showed a decreasing pattern between 2008 and 2011, 
followed by an increasing pattern in all income groups. The
screening rate for cervical cancer was lower in the low-
income group than in the middle- and high-income groups,
while gaps between groups showed a decrease. The most 
significant increases for cervical cancer screenings were in 
low-income women. 

Discussion

Lifetime screening rates and screening rates with recom-
mendation for the five herein-described types of cancer have
shown a significant increase since 2004. One of the goals of
the second-term 10-Year Plan for Cancer Control, 2006-2015
[9] was achievement of an increase in cancer screening rates
with recommendation to 70% by 2015. In this study, the
screening rates with recommendation for stomach and breast
cancer exceeded 70% in 2012. These rates achieved the target
screening rate of the 10-Year Plan for Cancer Control. Screen-
ing rates for cervical cancer also came close to reaching that
goal. However, screening rates for liver and colorectal cancer
were low.

In the United Kingdom, where nationwide organized 
cancer screening has been implemented, 73.3% of women
aged 45 to 74 years underwent mammography in 2009-2010
[10]. Differences in screening rates among age groups have
shown a continuous decrease, and the screening rates for all
age groups were over 70% in 2009-2010 [11]. The five-year
coverage for cervical cancer screening using the Pap smear
test has remained at 78.9% for women 25 to 49 years of age
since 2008; however, in women 50 to 64 years of age, a slight
decrease was observed, from 78.9% in 2009-2010 to 77.9%
2010-2011 [12]. 

In the United States, opportunistic cancer screening is 

superior to organized cancer screening [13]. The prevalence
of having undergone recent screening with either FOBT or
endoscopy was 46.8% in 2005 and 53.2% in 2008, indicating
a 6.4% increase over the three-year period [14]. These rates
were higher than those reported in Korea. In the United
States, the screening rate using colonoscopy was much
higher than that using FOBT, while in Korea, FOBT and
colonoscopy showed similar total colorectal cancer screening
rates. Home FOBT showed an increase until 2000 and then
decreased through 2010. Colonoscopy showed an increase
from 1987 to 1998, stabilized until 2000, and then began to
rise again after 2000 and showed a particularly rapid increase
(APC, 7%) from 2003 to 2010. In Korea, both the lifetime
screening rate and screening rate with recommendation for
colorectal cancer have shown a steady increase since 2004. In
addition, the screening rate for colorectal cancer using FOBT
showed a more rapid increase when compared with
colonoscopy, which may be due to guidelines of the organ-
ized cancer screening program, which designated that only
cases showing abnormal results on FOBT could undergo 
inspection by colonoscopy or DCBE. 

Between 2000 and 2005, the screening rate showed a slight
decline of 3.4% in the reported use of mammography in the
past two years among women aged 40 years and older. Based
on the National Health Interview Survey, the annual screen-
ing rate for breast cancer was 51% and 53% in 2005 and 2008,
respectively, and declining trends were no longer apparent
but instead rose overall and across groups for the recent 
period of 2005 through 2008 [15]. Screening rates for breast
cancer of Korean women in the same year were lower than
those reported; these rates have also risen steadily in Korea
since 2004. In 2008, 78.3% of American women 18 years of
age and older reported having undergone a Pap test within
the past three years, indicating a small decrease of –1.3 
percentage points (79.6% in 2005). The screening rate showed
a slight increase until 2000, and then fell. As with breast 
cancer screening, no change in absolute differences in the
rates of cervical cancer screening according to education was
observed [16].

In Japan, the screening rate for gastric cancer was 11.8% in
2007, with a declining trend since the early 1990s [17]. The
screening rate for colorectal cancer was 18.8%, trending 
toward a gradual increase (APC, 0.5%). The screening rate
for breast cancer was 14.2%, trending toward a gradual 
increase. The screening rate for uterine cancer was 18.8%.
These rates were lower than those reported in Korea.

Screening rates for colorectal, breast, and cervical cancer
are slightly lower in Korea than in Western countries, such
as the United States [14-16] and the United Kingdom [10-12];
however, they are higher than those in the average of 
member countries in the Organization for Economic Co-
operation and Development (OECD) for breast cancer
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screening (62.2% in 2009) and cervical cancer screening
(61.1% in 2009) [18,19].

This study has some limitations. The survey data were self-
reported. Although survey-based results may be affected by
recall bias, findings from many studies have demonstrated
the reliability of self-reported histories of cancer screening,
which have shown good agreement with medical records
[20-22]. In addition, stratified multistage random sampling
of survey data was performed according to geographic area,
age, and gender, but not according to insurance type. In 2012,
the proportion of Medical Aid recipients was low compared
with that in other years. Because screening rates for Medical
Aid recipients were lower than those for NHI beneficiaries
(data not shown), the proportions of health insurance types
may have affected the greater increase in screening rates in
2012. Finally, the response rate in our study ranged from
34.5% to 58.5%; however, compared with other nationwide
studies conducted in Korea, in which response rates were
less than 50% [23-25], our response rate can be considered
acceptable.

Despite some limitations, this nationwide and population-
based survey has been conducted annually since 2004. There-
fore, the data were sufficiently representative for use in
investigation of cancer screening rates, including both organ-
ized and opportunistic cancer screening, and the cancer
screening rate showed a steady increase.

Conclusion

Screening rates for five types of cancer have shown a
steady increase since 2004, and those of some types of cancer
reached the 10-Year Plan for Cancer Control target of 70%,
excluding liver and colorectal cancer. Thus, the National
Cancer Control Plan to reduce the economic burden of cancer
has been implemented successfully; however, greater effort
is still needed in order to increase the screening rates for liver
and colorectal cancer.
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Appendix 1. Cancer screening protocols issued by the National Cancer Screening Program (NCSP) in Korea

UGI, upper gastrointestinal series; AFP, alpha-fetoprotein; FOBT, fecal occult blood test. a)In the case of an abnormality on
the UGI, endoscopy is recommended, and a biopsy is performed when an abnormality is found during endoscopy, b)Patients
at high risk for liver cancer include those with chronic hepatitis determined from serological evidence of infection with 
hepatitis B or C virus or liver cirrhosis, c)In the case of an abnormality on FOBT, colonoscopy or a double-contrast barium
enema is recommended, and a biopsy is performed when an abnormality is found during colonoscopy.

Cancer Target population Interval (yr) Test

Stomach Age 40 and over 2 Upper endoscopy or UGIa)

Liver High-risk groupb) aged 40 and over 1 Ultrasonography and AFP

Colon and rectum Age 50 and over 1 FOBTc)

Breast Age 40 and over, women 2 Mammography

Cervix uteri Age 30 and over, women 2 Pap smear
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