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Background: Lung cancer screening for high-risk population using low-dose computed tomography is a
valid strategy to reduce lung cancer mortality. This study investigated public opinions toward the initiation
and participation in the National Lung Cancer Screening Program (NLCSP) launched in Korea.

Methods: In this cross-sectional analysis of the 2018 Korean National Cancer Screening Survey, we
analyzed the responses related to lung cancer screening. Eligible participants for NLCSP are aged 55-74
years with at least 30 pack-years of smoking history. We compared public opinions on implementing lung
cancer screening according to smoking status and eligibility for NLCSP.

Results: Among 3,495 respondents, 205 (5.9%) were eligible for screening. Most of the respondents (71.2%)
agreed with implementing NLCSP. Agreement rates were relatively lower in never smokers (66.2%) and
higher in former (80.8%) and current smokers (82.3%). Factors associated with agreement included the
presence of private health insurance [odds ratio (OR) 1.36, 95% confidence interval (CI), 1.04-1.78], regular
health checkup (OR 2.10, 95% CI, 1.72-2.57), and smoking history (former, OR 1.66, 95% CI, 1.09-2.55;
current, OR 1.97, 95% CI, 1.45-2.67). Preference of the screening facilities showed that quality was
considered more important than accessibility (46.9% vs. 31.9%). Furthermore, people were more affirmative
(75.5%) towards receiving mandatory smoking cessation counseling included in NLCSP.

Conclusions: Public agreement and active participation of the eligible population are key factors in
the successful implementation of NLCSP. Our data would be a valuable resource in building appropriate

strategies to maximize the benefits of nationwide lung cancer screening.

Keywords: Health surveys; mass screening; lung cancer; low dose computed tomography

Submitted Jul 17, 2020. Accepted for publication Dec 28, 2020.
doi: 10.21037/tler-20-865
View this article at: http://dx.doi.org/10.21037/tlcr-20-865

Introduction

Lung cancer is the leading cause of cancer-related death in
Korea and worldwide (1,2). Most of the lung cancer patients
are diagnosed at advanced stages, and the recurrence rate is
high even in patients who undergo curative treatments (3,4).
The responses to therapy in advanced stages are generally

poor and lung cancer mortality is still high (5). Therefore,

© Translational Lung Cancer Research. All rights reserved.

primary and secondary prevention strategies are valuable in
improving the survival rate of patients with lung cancer.

In Korea, survival outcomes of major cancers have
dramatically improved during the past two decades, owing
to the successful implementation of nationwide cancer
screening programs and the development of therapeutic
methods (2). However, the survival rate of lung cancer
remains largely unchanged, in part due to the lack of an
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effective screening program and the high prevalence of
advanced diseases already present at the time of the initial
diagnosis.

Various efforts have been made worldwide to validate
the effectiveness of lung cancer screening, mainly targeted
to high-risk populations. In the United States, the National
Lung Screening Trial (NLST) compared radiography versus
low-dose CT (LDCT) in individuals with a high risk of
lung cancer, defined by age (55-74 years old) and smoking
history (at least 30 pack years). This trial demonstrated
the survival benefit of screening using LDCT with a 20%
reduction in lung cancer mortality and 6.7% reduction in
all-cause mortality (6). In the United Kingdom (UK), the
UK Lung Cancer Screening (UKLS) pilot trial recruited
individuals aged 50 to 75 years with more than a 5% risk of
lung cancer for 5-year based on a risk prediction model and
compared LDCT screening versus no intervention. Among
2,028 people in the LDCT arm, 42 (2.1%) participants
were diagnosed with lung cancer, and 36 (85.7%) cases were
detected at early stages (I or II). This trial also suggested
that such a strategy was cost-effective (7). Recently, the
NELSON trial from the Netherlands and Belgium have
also confirmed the survival advantage of lung cancer
screening using LDCT in high-risk populations defined by
age (50 to 74 years) and smoking history (>15 cigarettes/
day for >25 years, or >10 cigarettes/day for >30 years). The
LDCT group had a reduced cumulative rate of death from
lung cancer, both in men (0.76) and women (0.67) (8).

Similarly, lung cancer screening guidelines were
developed in Korea targeting high-risk individuals (smoking
history 230 pack-years and aged 55-74 years old) in
2015, and the National Lung Cancer Screening Program
(NLCSP) was launched in July 2019 after the successful
completion of the Korean Lung Cancer Screening
demonstration project (K-LUCAS) from February 2017 to
December 2018 (9).

Public agreement and active participation of eligible
candidates for screening are key elements in the successful
implementation of NLCSP. Therefore, this survey was
conducted to comprehend people’s attitudes towards the
initiation and participation in the national lung cancer
screening program and to investigate the factors that could
affect their opinions. Eventually, we aimed to develop
strategic approaches for effective implementation of the
NLCSP. We present the following article in accordance
with the SURGE (The Survey Reporting Guideline)
reporting checklist (available at http://dx.doi.org/10.21037/
tler-20-865).
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Methods

This study was approved by the Institutional Review
Board (IRB) of the National Cancer Center (IRB number;
NCC2020-0041). All procedures performed in this study
were in accordance with the Declaration of Helsinki (as
revised in 2013).

Survey and respondents

Data for this study were obtained from the Korean National
Cancer Screening Survey (KINCSS) of 2018. KNCSS is
an annual survey targeting a representative population of
4,500 individuals who are eligible for the National Cancer
Screening Program for five common cancers in Korea
(stomach, liver, colorectum, breast, and uterine cervix). As
the screening age starts at 40 for men and 20 for women, we
filtered out women who were under 40 years old to match
the age groups of the survey respondents. Consequently,
responses of 3,495 individuals were included in this study.
Detailed methods of this survey have been previously
described (10). However, to summarize, the respondents
were chosen from across the country through a random
sampling method, based on their age, geographic area, and
gender. Survey responses were collected by a professional
research agency that personally contacted the respondents.
All respondents voluntarily participated in the survey (11).
The 2018 survey collected detailed information regarding
demographics, smoking status, and opinions on the lung
cancer screening program. The response rate for this survey
was 28.9%.

The following information was provided ahead of the
specific question on lung cancer screening implementation:
“The government announced the plan to implement
national lung cancer screening program using LDCT
targeting high risk population with at least 30 pack-years
of smoking history. LDCT, the method of choice for lung
cancer screening, has lowered the radiation exposure by
10% compared to a conventional CT. Small-sized lung
cancers could be detected by LDCT, but experienced
radiologists are required to diagnose the small lung cancers
effectively from non-cancer lesions. Lung cancer is the
leading cause of cancer-related death in Korea, but early
detection is still challenging. Therefore, the government
expected to enhance early diagnosis and survival outcomes
by implementing lung cancer screening program.”

The qualitative measure of public opinion on implementing
a national lung cancer screening program was collected from
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the question “Do you agree with launching a national lung
cancer screening program that targets high-risk individuals?” A
participant could choose one of the following answers: Agree,
Disagree, or Do Not know. If the participants disagreed, they
were asked to give their reason.

The participant preferences between the screening unit
accessibility and quality of screening were measured by
responses to the question on their preference for different
types of screening units. Specifically, the question asked
was “If you or your family were eligible for lung cancer
screening, which screening unit would you prefer for
undergoing screening?” A participant could choose one of
the following answers: A local hospital near home, a large
hospital far away from home, or no preference. Participants
who responded in favor of large hospitals (referral centers)
instead of small hospitals were believed to have a preference
for quality over accessibility, and vice versa.

Finally, the data for public opinion on the provision
of smoking cessation counselling within the national
lung cancer screening program was collected from the
question “What’s your opinion on providing mandatory
smoking cessation counselling to current smokers who are
participating in lung cancer screening?” A participant could
choose one of the following answers: Must provide smoking
cessation counselling, providing information regarding
smoking cessation is enough, provision of smoking cessation
counselling is not necessary, or no opinion.

The questions regarding lung cancer screening were
developed by a group of experts and a small pilot test was
performed to check the error and feasibility of the questions.

Eligibility criteria for Korvean National Lung Cancer
Screening

The eligibility criteria for lung cancer screening were
defined based on smoking history and age in order to select
high-risk populations (9). Current or former smokers (who
quit within the past 15 years) aged between 55 and 74 years
and with at least 30 pack-years of smoking history were
considered eligible for screening. Smoking history had to
be cross validated on a self-reported questionnaire for the
national health screening program or the public smoking
cessation program supported by the National Health
Insurance Service (NHIS) within the past 2 years.

Statistical analysis

The association between lung cancer screening eligibility and
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opinion on implementing a national lung cancer screening
program by smoking status was evaluated through Chi-square
test or Fisher’s exact test. Binary logistic regression was also
used to identify factors that were associated with the public’s
opinion on implementing a national lung cancer screening
program (Agree or Disagree). Individuals with no opinion on
implementation were excluded from the logistic analysis.
Chi-square test was used to analyze the association between
public preferences on screening unit accessibility and quality
of screening. Participant characteristics and the association
between screening eligibility and public opinion on provision
of smoking counselling within the lung cancer screening
program were also evaluated through chi-square test. All
statistical analyses were performed using STATA software
version 14 (Stata Corp. L.P,, College Station, TX, USA).

Results
General characteristics of survey respondents

Table 1 shows the general characteristics of the survey
respondents based on their smoking status. Among 3,495
participants, 2,378 (68.0%) were never smokers and 1,117
(32.0%) had a smoking history. There were 205 people
(5.9%) eligible for lung cancer screening with 148 current
smokers and 57 former smokers. The eligible population
was mostly male (N=201, 98.1%) and were living with their
spouses (N=193, 94.2%). Compared to the non-eligible
group, the eligible group generally had a lower household
income (<3.0 million KRW per month, 22.2% vs. 41.0%),
lower education level (undergraduate or higher, 35.5% vs.
16.6%), and a lower number had urban residency (87.9% us.
79.5%). Also, a lower number of respondents in the eligible
group considered their health status to be good (66.6% vs.
59.5%), though more of them responded in the affirmative
to having regular health checkups (43.5% vs. 54.6%).

Public opinion on implementing the national lung cancer
screening program by smoking status and eligibility

We asked the public opinion about implementing the
national lung cancer screening program in high-risk
populations based on age and smoking status (Zable 2). A total
of 2,488 (71.2%) respondents agreed with implementing
the national lung cancer screening program. However, the
proportion of people who agreed was not consistent among
the different subgroups based on smoking status. In never-
smokers, 66.2% (1,573 out of 2,378) agreed with initiating
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Table 1 General characteristics of participants by smoking status and lung cancer screening eligibility

Former smoker Current Smoker Total
Never-smoker
Characteristics Non-eligible Eligible Non-eligible  Eligible Non-eligible Eligible
(N=2,378) (N=235) (N=57) (N=677) (N=148) (N=3,290) (N=205)

Age, years old

Under 45 328 (13.8) 26 (11.1) - 116 (17.1) - 470 (14.3) -

45-54 953 (40.1) 107 (45.5) - 349 (51.6) - 1,409 (42.8) -

55-64 768 (32.3) 72 (30.6) 40 (70.2) 153 (22.6) 112 (75.7) 993 (30.2) 152 (74.2)

65-74 329 (13.8) 30 (12.8) 17 (29.8) 59 (8.7) 36 (24.3) 418 (12.7) 53 (25.9)
Gender

Male 665 (28.0) 216 (91.9) 57 (100.0) 659 (97.3) 144 (97.3) 1,540 (46.8) 201 (98.1)

Female 1,713 (72.0) 19 (8.1) 0(0.0) 18 (2.7) 42.7) 1,750 (53.2) 4(1.9)
Marital status

Without spouse 143 (6.0) 10 (4.3) 2(3.5) 56 (8.3) 10 (6.8) 209 (6.4) 12 (5.9)

With spouse 2,235 (94.0) 225 (95.7) 55 (96.5) 621 (91.7) 138(93.2) 3,081 (93.6) 193 (94.2)
Household income (million KRW per month)

<3.0 559 (23.5) 44 (18.7) 24 (42.1) 127 (18.8) 60 (40.5) 730 (22.2) 84 (41.0)

3.0-4.9 1,198 (50.4) 122 (51.9) 25 (43.9) 364 (53.8) 58 (39.2) 1,684 (51.2) 83 (40.5)

>5.0 621 (26.1) 69 (29.4) 8 (14.0) 186 (27.5) 30 (20.3) 876 (26.6) 38 (18.5)
Education level

Under middle school 345 (14.5) 20 (8.5) 17 (29.8) 57 (8.4) 42 (28.4) 422 (12.8) 59 (28.8)

High school 1,281 (53.9) 106 (45.1) 31 (54.4) 314 (46.4) 81 (54.7) 1,701 (61.7) 112 (54.6)

Undergraduate or higher 752 (31.6) 109 (46.4) 9(15.8) 306 (45.2) 25 (16.9) 1,167 (35.5) 34 (16.6)
Private health insurance

Yes 1,950 (82.0) 189 (80.4) 40 (70.2) 557 (82.3) 115 (77.7) 2,696 (82.0) 155 (75.6)

No 428 (18.0) 46 (19.6) 17 (29.8) 120 (17.7) 33 (22.3) 594 (18.0) 50 (24.4)
Residency

Urban 2,075 (87.3) 219 (93.2) 46 (80.7) 597 (88.2) 117 (79.1) 2,891 (87.9) 163 (79.5)

Rural 303 (12.7) 16 (6.8) 11 (19.3) 80 (11.8) 31 (20.9) 399 (12.1) 42 (20.5)
Health-status

Good 1,586 (66.7) 152 (64.7) 27 (47.4) 452 (66.8) 95 (64.2) 2,190 (66.6) 122 (59.5)

Normal 729 (30.7) 83 (35.3) 24 (42.1) 211 (31.2) 51 (34.5) 1,023 (31.1) 75 (36.6)

Poor 63 (2.7) 0(0.0) 6 (10.5) 14 (2.1) 2(1.4) 77 (2.3) 8(3.9)
Regular health check-up

Yes 1,001 (42.1) 128 (54.5) 37 (64.9) 302 (44.6) 75 (50.7) 1,431 (43.5) 112 (54.6)

No 1,377 (57.9) 107 (45.5) 20 (35.1) 375 (55.4) 73 (49.3) 1,859 (56.5) 93 (45.4)

Table 1 (continued)
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Table 1 (continued)

Former smoker Current Smoker Total
Never-smoker
Characteristics Non-eligible Eligible Non-eligible  Eligible Non-eligible Eligible
(N=2,378) (N=235) (N=57) (N=677) (N=148) (N=3,290) (N=205)
Family history of cancer
Yes 376 (15.8) 61 (26.0) 8 (14.0) 120 (17.7) 25 (16.9) 557 (16.9) 33 (16.1)
No 2,002 (84.2) 174 (74.0) 49 (86.0) 557 (82.3) 123 (83.1) 2,733 (83.1) 172(83.9)

KRW, South Korean Won.

Table 2 Public opinion on implementing national lung cancer screening program to high-risk population by smoking status

Former smoker Current smoker P values
Never-smoker
Responses Non-eligible  Eligible Total Non-eligible Eligible Total
a b c
(N=2,378) (N=235) (N=57) (N=292) (N=677) (N=148) (N=825)

Agree 1,573 (66.2) 183 (77.9) 53 (93.0) 236 552 (81.5) 127 (85.8) 679 0.020 0.267 < 0.001
Disagree 428 (18.0) 34 (14.5) 1(1.8) 35 79 (11.7) 16 (10.8) 95

Don’t know 377 (15.8) 18 (7.7) 3(5.3) 21 46 (6.8) 5(3.4) 51

?, the association between eligibility and opinion on implementing a national lung cancer screening program for former smokers was
evaluated by Fischer’s exact test. ®, the association between eligibility and opinion on implementing a national lung cancer screening
program for current smokers was evaluated by chi-square test. °, the association between opinion on implementing a national lung cancer

screening program and smoking status was evaluated by chi-square test.

the screening program, but the percentages were higher in
former and current smokers with 80.8% (236 out of 292) and
82.3% (679 out of 825), respectively, showing statistically
significant difference (P<0.001). Within former smokers, the
percentage of agreement was higher in the eligible group
(93.0% wvs. 77.9%) and the opinion for implementing lung
cancer screening was significantly different based on their
eligibility (P=0.020). Among current smokers, however,
the percentages of people who agreed with the screening
program were similar in both eligible and non-eligible groups
(85.8% vs. 81.5%), and the differences of their opinions were
not statistically significant (P=0.267).

In total, 558 respondents (16.0%) disagreed with
implementing the national lung cancer screening program.
The majority were never smokers (428 out of 558, 76.7%),
and even within the former or current smokers, most were
non-eligible for the screening program [former smokers, 34
out of 35 (97.1%); current smokers, 79 out of 95 (83.2%)]
(Table 2). Among the reasons for disagreeing with the
screening program, the most frequent response was “Lung
cancer screening should also be provided for low-risk
populations” (47.1%) (Figure I). Other common responses

© Translational Lung Cancer Research. All rights reserved.

included “Lung cancer screening does not prevent lung
cancer” (19.4%), followed by “Personally not eligible for
lung cancer screening” (18.5%), and “Government funds
should not be spent on lung cancer screening. Smoking is a
private decision” (15.1%).

Demographic factors associated with public opinions on
implementing the national lung cancer screening program

It was found through univariate analysis that the factors
associated with agreement to implementing the lung
cancer screening program including the gender being male,
presence of private health insurance, regular health checkup
experience, smoking history, and screening eligibility were
significantly associated (7uble 3). Furthermore, among
these factors, presence of private health insurance [odds
ratio (OR) 1.36, 95% confidence interval (CI), 1.04-1.78],
regular health checkup (OR 2.10, 95% CI, 1.72-2.57),
and history of smoking (former smokers, OR 1.66, 95%
CI, 1.09-2.55; current smokers, OR 1.97, 95% CI, 1.45-
2.67) were also significantly associated with agreement
to implementing the lung cancer screening program in
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Table 3 Public opinion on implementing national lung cancer screening program®

Univariate (N=3,046) Multivariate (N=3,046)

Characteristics N Agree, N (%) Disagree, N (%)
OR (95% CI) P value OR (95% ClI) P value

Age, years old

Under 45 406 320 (78.8) 86 (21.2) (Ref) (Ref)

45-54 1,224 1,006 (82.2) 218 (17.8) 1.24 (0.94-1.64) 0.131 1.24 (0.93-1.65) 0.151

55-64 1,014 838 (82.6) 176 (17.4) 1.28 (0.96-1.71)  0.094 1.25 (0.90-1.74) 0.183

65-74 402 324 (80.6) 78 (19.4) 1.12 (0.79-1.57) 0.530  1.20 (0.77-1.88) 0.422
Gender

Female 1,482 1,174 (79.2) 308 (20.8) (Ref) (Ref)

Male 1,564 1,314 (84.0) 250 (16.0) 1.38(1.15-1.66) 0.001 0.89 (0.70-1.15) 0.377
Marital status

Without spouse 168 128 (76.2) 40 (23.8) (Ref) (Ref)

With spouse 2,878 2,360 (82.0) 518 (18.0) 1.42 (0.99-2.06) 0.060 1.35 (0.90-2.03) 0.144
Household income (million KRW per month)

<3.0 672 547 (81.4) 125 (18.6) (Ref) (Ref)

3.0-4.9 1,545 1,257 (81.4) 288 (18.6) 1.00 (0.79-1.26) 0.982 0.80 (0.59-1.07) 0.133

>5.0 829 684 (82.5) 145 (17.5) 1.08 (0.83-1.40) 0.578 0.74 (0.53-1.04) 0.082
Education level

Under middle school 406 323 (79.6) 83 (20.4) (Ref) (Ref)

High school 1,593 1,289 (80.9) 304 (19.1) 1.09 (0.83-1.43) 0.536 1.12 (0.79-1.57) 0.525

Undergraduate or higher 1,047 876 (83.7) 171 (16.3) 1.32(0.98-1.76) 0.065 1.36 (0.90-2.04) 0.141
Private health insurance

No 490 375 (76.5) 115 (23.5) (Ref) (Ref)

Yes 2,556 2,113 (82.7) 443 (17.3) 1.46 (1.16-1.85)  0.001 1.36 (1.04-1.78) 0.026
Residency

Rural 379 309 (81.5) 70 (18.5) (Ref) (Ref)

Urban 2,667 2,179 (81.7) 488 (18.3) 1.01(0.77-1.33) 0.935 0.90 (0.67-1.21) 0.493
Health-status

Poor 70 53 (75.7) 17 (24.3) (Ref) (Ref)

Normal 886 712 (80.4) 174 (19.6) 1.31(0.74-2.32) 0.351 1.25 (0.69-2.28) 0.466

Good 2,090 1,723 (82.4) 367 (17.6) 1.51(0.86-2.63) 0.150 1.52 (0.84-2.76) 0.169
Regular health check-up

No 1,642 1,258 (76.6) 384 (23.4) (Ref) (Ref)

Yes 1,404 1,230 (87.6) 174 (12.4) 2.16 (1.77-2.62) <0.001  2.10 (1.72-2.57) <0.001

Table 3 (continued)

© Translational Lung Cancer Research. All rights reserved.
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Univariate (N=3,046) Multivariate (N=3,046)

Characteristics N Agree, N (%) Disagree, N (%)
OR (95% CI) P value OR (95% CI) P value

Family history of cancer

No 524 438 (83.6) 86 (16.4) (Ref) (Ref)

Yes 2,522 2,050 (81.3) 472 (18.7) 1.17 (0.91-1.51) 0.215 1.07 (0.82-1.39) 0.620
Smoking status

Never smokers 2,001 1,573 (78.6) 428 (21.4) (Ref) (Ref)

Former smokers 271 236 (87.1) 35 (12.9) 1.83(1.27-2.66) 0.001 1.66 (1.09-2.55) 0.019

Current smokers 774 679 (87.7) 95 (12.3) 1.94 (1.53-2.47) <0.001 1.97 (1.45-2.67) <0.001
Screening eligibility

Non-eligible 2,849 2,308 (81.0) 541 (19.0) (Ref) (Ref)

Eligible 197 180 (91.4) 17 (8.6) 2.48 (1.50-4.12) <0.001 1.59 (0.90-2.78) 0.108

¢, the measure of public opinion on implementing a national lung cancer screening program was collected from the question “Do you
agree with implanting a national lung cancer screening program that targets a high-risk individuals?” A participant could choose one of the
following answers: Agree, Disagree, Don’t know. 449 individuals with no opinion on implementation were also excluded from the analysis.

OR, odds ratio; Cl, confidence Interval; KRW, South Korean Won.

multivariate analysis (Table 3).

Preference of screening units for lung cancer screening

The preference for the screening units was also surveyed
(Table 4). The questionnaire asked whether respondents
preferred accessibility or quality as the basis for choosing
the medical facility for screening. The preference for
quality was generally higher than accessibility (46.9% uvs.
31.9%). However, the preferences differed among various
subgroups. In the eligible group, a higher portion of
respondents preferred accessibility compared to the non-
eligible group (41.0% vs. 32.2%). Conversely, quality
was preferred more by non-eligible people as compared
to eligible respondents (47.4% vs. 41.0%). Preference
for accessibility was higher in respondents with lower
household income (<3.0 million KRW, 39.3% versus 25.0
million KRW, 32.5%) while the preference for quality
was higher in people with higher household income (<3.0
million KRW, 40.8% versus =5.0 million KRW, 51.2%).
The pattern was similar to that based on education level,
as respondents with lower education levels showed higher
preference for accessibility (under middle school, 39.3%
versus undergraduate or higher, 29.0%) while people with
higher education levels showed higher preference for
quality (under middle school, 39.5% versus undergraduate

© Translational Lung Cancer Research. All rights reserved.

or higher, 48.6%).

Opinion on providing mandatory smoking counselling in
lung cancer screening program

Among the 3,495 respondents, 1,525 (43.6%) required
that a mandatory in-person smoking cessation counselling
should be provided and 1,113 (31.9%) responded that
providing information regarding smoking cessation
should be given (Tzble 5). Only 470 (13.5%) people
thought smoking cessation counselling is not necessary.
The majority (57.6%) of population that were eligible for
screening responded affirmative for providing mandatory
in-person counselling. The opinions on providing these
services significantly differed between the subgroups based
on screening eligibility (P<0.001) (Table 5).

Discussion

In this study, we comprehensively reviewed the people’s
attitudes towards implementing the NLCSP through a
survey targeting a large representative adult population.
As the NLCSP is reimbursed by the National Health
Insurance Service (INHIS) of Korea, a nationwide social
health insurance system with compulsory subscription, it is
imperative to obtain widespread agreement of the general
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Table 4 Public preferences for screening unit accessibility and screening quality

Characteristics Accessibility Quality Doesn’t matter Total P value®
All participants 1,143 (32.7) 1,643 (46.9) 709 (20.3) 3,495
Eligibility
Non-eligible 1,059 (32.2) 1,559 (47.4) 672 (20.4) 3,290 0.034
Eligible 84 (41.0) 84 (41.0) 37 (18.0) 205

Age, years old

Under 45 133 (28.3) 229 (48.7) 108 (23.0) 470 0.096
45-54 446 (31.7) 682 (48.4) 281 (19.9) 1,409
55-64 393 (34.3) 529 (46.2) 223 (19.5) 1,145
65-74 171 (36.3) 203 (43.1) 97 (20.6) 471

Gender
Male 597 (34.3) 800 (46.0) 344 (19.8) 1741 0.137
Female 546 (31.1) 843 (48.1) 365 (20.8) 1754

Smoking status

Never smoker 746 (31.4) 1114 (46.9) 518 (21.8) 2378 0.011
Former smoker 100 (34.3) 145 (49.7) 47 (16.1) 292
Current smoker 297 (36.0) 384 (46.6) 144 (17.5) 825

Marital status
Without spouse 79 (35.8) 77 (34.8) 65 (29.4) 221 <0.001
With spouse 1,064 (32.5) 1,566 (47.8) 644 (19.7) 3,274

Household income (million KRW per month)

<3.0 297 (36.5) 332 (40.8) 185 (22.7) 814 <0.001
3.0-4.9 549 (31.1) 843 (47.7) 375 (21.2) 1,767
>5.0 297 (32.5) 468 (51.2) 149 (16.3) 914

Education level

Under middle school 189 (39.3) 190 (39.5) 102 (21.2) 481 <0.001
High school 606 (33.4) 869 (47.9) 338 (18.6) 1,813
Undergraduate or higher 348 (29.0) 584 (48.6) 269 (22.4) 1,201

Private health insurance

No 229 (35.6) 246 (38.2) 169 (26.2) 644 <0.001
Yes 914 (32.1) 1,397 (49.0) 540 (18.9) 2,851

Residency
Rural 151 (34.2) 180 (40.8) 110 (24.9) 441 0.007
Urban 992 (32.5) 1,463 (47.9) 599 (19.6) 3,054

Table 4 (continued)
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Table 4 (continued)
Characteristics Accessibility Quality Doesn’t matter Total P value®
Health-status
Good 767 (33.2) 1,101 (47.6) 444 (19.2) 2312 0.002
Normal 338 (30.8) 503 (45.8) 257 (23.4) 1,098
Poor 38 (44.7) 39 (45.9) 8(9.4) 85
Regular health check-ups
No 620 (31.8) 876 (44.9) 456 (23.4) 1,952 <0.001
Yes 523 (33.9) 767 (49.7) 253 (16.4) 1,543
Family history of cancer
No 938 (32.3) 1,358 (46.8) 609 (21.0) 2,905 0.080
Yes 205 (34.8) 285 (48.3) 100 (17.0) 590

?, the association between public preferences and participant characteristics was evaluated by chi-square test. KRW, South Korean Won.

Table 5 Public opinion on providing a mandatory smoking counselling in lung cancer screening.

Opinions Eligible, N=205 Non-eligible, N=3,290  Total, N=3,495 P value®
Must provide in-person counselling 118 (57.6) 1,407 (42.8) 1,525 (43.6) <0.001
Only provides information regarding smoking cessation 47 (22.9) 1,066 (32.4) 1,113 (31.9)

Provision is not necessary 26 (12.7) 444 (13.5) 470 (13.5)

No opinion 14 (6.8) 373 (11.3) 387 (11.1)

?, the association between eligibility and public opinion on provision of smoking counselling was evaluated by chi-square test.

population for implementing a program confined to the
high-risk population. Among the survey respondents, the
majority were never smokers (2,378 out of 3,495, 68.0%)
and the eligible group consisted of only 205 people (5.9%).
Nevertheless, a high portion of respondents (71.2%) agreed
with implementing NLCSP to the high-risk population.
The proportion of agreement, however, was significantly
different among smoking status, as the agreement rate was
higher in former and current smokers compared to never-
smokers. And even within former smokers, eligible people
were more amenable to the screening program (Tuble 2).
Furthermore, multivariate analysis of the demographic
factors related to the opinion on NLCSP showed that
smoking history, both former and current, were significantly
associated with agreement (7able 3). These data imply that
people with higher chances of being a potential candidate
for lung cancer screening tended to be more affirmative
towards implementing lung cancer screening in the high-
risk population.

© Translational Lung Cancer Research. All rights reserved.

Intriguingly, 47.1% of the people who disagreed with
implementing NLCSP responded that the screening should
also be provided to the low-risk population as well. Also,
19.4% responded that lung cancer screening does not
prevent lung cancer (Figure I). The eligibility criteria of
the NLCSP were established based on the firm evidence
of survival benefit when targeting the high-risk population
for lung cancer screening (12). Currently, there is little
evidence that lung cancer screening leads to survival benefit
in lower risk groups. Besides, there are potential harms
including unnecessary imaging and procedures for false
positive lesions, as well as psychological harm due to anxiety
of the screening process (9). Therefore, it would be essential
to clarify the potential harms and benefits of lung cancer
screening to the public.

Recently, a survey among lung cancer specialists in Korea
reported that 77.6% of the respondents agreed with the
LDCT-based strategy of the NLCSP (13). However, there
were also concerns about high false positive results, quality
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provided for low-risk population

Lung cancer screening does not prevent lung cancer

Personally not eligible for lung cancer screening

Government funds should not be spent on lung cancer
Smoking is a private decision

Park et al. Public opinions for the lung cancer screening

47.1%

19.4%

18.5%

100 200 300
Answer Frequency

Figure 1 Reasons for disagreeing with implementation of a national lung cancer screening program (N=558).

control of CT devices and radiologic interpretations, and
limited access to screening facilities. Strategies to minimize
the negative effects of these concerns would be crucial for
implementing the NLCSP successfully.

The demographic characteristics of our cohort indicate
that the high-risk population, representing individuals
with a heavy smoking history, are mostly men and tend to
have a lower household income and lower education level.
This is in line with data from other countries, reporting
that smoking rates are higher among people with lower
socioeconomic status (14,15). However, previous studies
with the KNSCC have shown that intentions to undergo
lung cancer screening in high-risk populations were not
significantly associated with household income or education
level (16,17). Therefore, it is important to provide low-
barrier screening opportunities so as not to exclude those
with disadvantaged socioeconomic status.

The key issues with implementing the nationwide lung
cancer screening program are promoting the participation
of the high-risk population in the screening program
and minimizing the risk of unnecessary examinations by
exercising screening quality control.

Accessibility of screening facilities is an important
factor to increase the participation rate among high-risk
individuals in a population-based screening program. In
Korea, the abundance and widespread distribution of CT
scanners along with several radiology specialists enable even
small to medium-sized hospitals that are easily accessible
to operate the screening program (18). However, the
screening units do vary in their capacity and expertise.
Guidelines suggest that lung cancer screening units require
high-quality CT scanners with quality control, extensive
thoracic oncology activity, and multidisciplinary experts for
the management of suspicious findings in order to provide

© Translational Lung Cancer Research. All rights reserved.

effective screening (19,20). These are necessary to minimize
the harms associated with false positive lesions such as
unnecessary repetitive radiation exposures, psychological
harms, and surgery for benign lesions (21,22). Based on this
information, we analyzed whether the survey respondents
prioritized accessibility or quality of the screening unit. We
found that most of participants had a higher preference
for quality than accessibility (Table 4). As the accessibility
of lung cancer screening is still an important issue, this
suggests that an infrastructure of sufficient qualified medical
institutions could be a key factor in implementing the
NLCSP successfully.

Quality control is another important issue in this
nationwide screening program. In order to standardize the
screening process and consistently maintain the quality
for accuracy among the screening units, there are several
requirements that need to be met. First, CT must be a
multichannel scanner with a minimum of 16 channels,
and the results must be evaluated in accordance with the
lung imaging reporting and data system (Lung-RADS)
suggested by the American College of Radiology (23).
Second, radiologists must complete relevant education
and be qualified to conduct the screening. Together, these
essential prerequisites can assure the quality of the LDCT-
based screening. Besides these standardized setting for
mass screening, a centralized monitoring system would be
required for keeping screening quality by using indicators
including participation rate among high-risk population,
screening positive rate, and smoking cessation rate after
screening.

Continued smoking has a causal relationship with adverse
outcomes in cancer. It is associated with higher mortality,
risk of disease progression, and the risk of other tobacco-
related malignancies (24). For these reasons, screening

Transl Lung Cancer Res 2021;10(3):1355-1367 | http://dx.doi.org/10.21037/tler-20-865



Translational Lung Cancer Research, Vol 10, No 3 March 2021

itself cannot be considered as an alternative to smoking
cessation (25). Regarding the goal of screening which is to
enhance the survival outcome of lung cancer, counseling
for smoking cessation is a pivotal strategy that must
be integrated with routine examinations (26,27). The
NLCSP also provides counselling for smoking cessation,
and majority of the respondents (75.5%) were generally
affirmative towards this. Based on the pilot study of the
NLCSP (K-LUCAS), counselling had a positive effect
on the participants’ will to quit smoking (9). Currently,
there is little data showing the feasibility and efficacy of
smoking cessation interventions in the context of lung
cancer screening (25). Cumulative data from the NLCSP
which provides mandatory smoking cessation counselling
could prove to be significant evidence when the long-term
outcomes of the population-based lung cancer screening
program come out to be successful.

Innovative artificial intelligence (AI) systems may greatly
enhance the efficiency of radiologic evaluation. In the pilot
trial for the Korean Lung Cancer Screening Program
(K-LUCAS), a network-based diagnosis supporting system
using computer-aided detection was adopted (9). However,
this has not yet been integrated into the nationwide screening
program in Korea. There are studies that have validated an
increase in positive predictive values and a reduction in false-
positive rates for lung cancer screening when such computer-
aided diagnostic algorithms are used (28). Therefore, we
foresee that Al-aided CT diagnosis would greatly enhance
the quality and speed of the nationwide screening program, if
properly validated.

"This study has several limitations. First, despite the large
number of survey respondents included in this study, the
portion of eligible population for lung cancer screening
was relatively small. Furthermore, individuals that fulfill
the eligible criteria for lung cancer screening were reported
to have lower adherence to general medical checkup
guidelines (29). Therefore, opinions from the eligible group
might have been underrepresented in this study. Second,
there might be both interviewer and response biases when
the respondents were questioned about their opinions
on agreement with the lung cancer screening program,
healthcare-related habits, or socioeconomic status. Under-
reporting of smoking habits in Asian women is a major
concern especially with regards to smoking history (30).

Several pivotal studies have been conducted in different
countries that have also commonly targeted high-risk
individuals for lung cancer screening. However, the criteria
used to define a high-risk individual vary from one study
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to another (6-8). This is primarily due to differences in
population, epidemiology, smoking status, economic status,
and healthcare systems between countries. Nonetheless,
smoking status and age have been common factors used
in all of these studies. Further, while it seems difficult at
present to arrive at a global consensus on the selection
criteria for high-risk individuals, cumulative evidence might
provide insights for developing a risk prediction model
that can help in reducing lung cancer mortality by more
efficiently identifying high-risk individuals. This model may
not only consider smoking history but also other risk factors
such as family history, chronic lung disease, and carcinogen
exposures in working sites.

As clinical trials performed worldwide have validated
the mortality reduction through lung cancer screening
with LDCT in high-risk populations, the successful
implementation of the NLCSP is important in enhancing
the survival outcome of lung cancer in Korea. We speculate
that our data would be a valuable resource in building
appropriate strategies and policies to maximize the benefits
of NLCSP. Furthermore, it could also be a good reference
for other countries that are attempting to administer
analogous lung cancer screening programs.
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