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Background: We aimed to assess the fear of COVID-19 and how much it affected the behaviors of the
general population towards cancer screening.

Methods: The Korean National Cancer Screening Survey is an annual population-based, cross-sectional
survey to investigate cancer screening rates of five major malignancies. We extracted data on 3,557 cancer-
free respondents aged >40 years in 2020, including sociodemographic characteristics, comorbidities, family
history of cancer, self-perceived general health status, attitudes towards screening, and fear of COVID-19
compared with lung cancer. We collected information on health check-ups participation including cancer
screening with or without schedule during the pandemic and analyzed the participation rate according to the
degree of fear of COVID-19.

Results: Among 3,557 respondents, 1,066 (29.97%) people were more worried by COVID-19 than by
lung cancer. 2,392 (67.25%) did not participate in health check-ups, of which 573 (24.0%) had a schedule for
health check-ups but did not receive. We observed a significant increase (P<0.05) in the proportion of non-
participation with schedule when the fear of COVID-19 exceeds lung cancer. In multivariate logistic analysis,
the respondents with more fear of COVID-19 compared with lung cancer showed decreased likelihood of
attendance in health check-ups (OR, 0.84; 95% CI: 0.71-0.98).

Conclusions: A considerable proportion of the general population perceived more fear of COVID-19 than
lung cancer, which significantly hampered their engagement in regular medical check-ups including cancer
screening. This finding highlights the need for providing appropriate information to the target population of

lung cancer screening to minimize disruption in cancer prevention activities.
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Introduction

In response to the Coronavirus Disease 2019 (COVID-19)
crisis, prolonged lockdown, tight restrictions on gathering
and travel have been imposed with numerous warning
messages through broadcasts in effort to reduce disease

transmission, which inevitably contributed to undesirable
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social and economic influences (1). During the year
2020, the pandemic has been found to be linked with a
noteworthy rise of psychiatric and mental health issues,
including anxiety, depression and post-traumatic stress
symptoms in the general population (2,3). Fear and
worries about a new dangerous pathogen seem to hamper

essential heath care seeking behaviors (4) as well as
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disease treatment compliance (5). Meanwhile, studies have
revealed a sharp increase in not only COVID-19 related
deaths but also deaths from other chronic and severe
acute disorders (6,7), suggesting the fear of coronavirus
infection as additional barrier to health services should be
adequately considered.

While the role of cancer screening has been thoroughly
reported in tackling cancer mortality, there was already
broad recognition of several challenges brought by the
COVID-19 to cancer screening activities (8,9). The
decline in cancer screening has been documented since the
beginning of the pandemic, resulting in delayed diagnosis
(10,11) and increased proportion of patients with advanced
stages (12), which may eventually lead to dreadful effect
on cancer mortality (13). According to recently updated
GLOBOCAN estimates, lung cancer remains the leading
cause of cancer death worldwide and the second most
commonly diagnosed cancer, with approximately 1.8 million
deaths and 2.2 million new diagnosed cases in 2020 (14).
However, lung cancer screening participants often present
with long-term smoking history and several underlying
comorbidities (15), placing them at potentially higher risk
of COVID-19 acquisition and poorer clinical outcomes (16),
thereby possibly preventing them from routine screening
activities during the pandemic.

The Korea National Cancer Screening Program
(NCSP) (17), first launched in 1999, has targeted five
major malignancies of the stomach, uterine cervix, breast,
colorectum and liver. Annual lung cancer screening by
low dose computed tomography (LDCT) has recently
been added for high-risk groups (aged 55 to 74 years with
smoking history of 30 pack-years or more) (18). Given
current psychosocial threat in the midst of the pandemic, it
is still unclear to what extent the fear of COVID-19 exists
and how much it is responsible for the decline observed in
cancer screening rates. An interesting question is whether
people’s fear of COVID-19 exceeds that of cancer and
actually turns cancer screening into a risk-taking behavior.
Utilizing a questionnaire survey in a representative
sample of the Korean general public, we aim to assess
the fear of COVID-19 in comparison with that of lung
cancer and examine its association with the behaviors of
respondents towards cancer screening, addressing how
much COVID-19 affects population to participate in lung
cancer screening.

We present the following article in accordance with the
STROBE reporting checklist (available at https://dx.doi.
org/10.21037/tlcr-21-746).
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Methods
Study population and data
The Korean National Cancer Screening Survey (KNCSS)

was a population-based, cross-sectional survey to investigate
cancer screening rates for five major malignancies (gastric,
liver, colorectal, breast, and cervix), conducted annually by
the National Cancer Center in Korea since 2004. Survey
subjects were recruited through a stratified, multistage
random sampling procedure based on resident registration
population according to geographical area, age, and sex.
Details on sampling method was described in the previous
studies (19,20). Cancer-free men aged >40 years and women
aged >20 years were eligible for participation according to
the current protocols issued by the Korea National Cancer
Screening Program (NCSP) (21). Informed consent to
participate was obtained before the survey. This study
was approved by the Institutional Review Board (IRB) of
the National Cancer Center (IRB number: NCC2020-
0041) and conducted in accordance with the Declaration of
Helsinki (as revised in 2013). In 2020, data were collected
from 05 August to 21 September through face-to-face
interview with 43,241 people initially being contacted.
After excluding 20,563 people who were absent at the time
of household visit and 8,125 non-subjects, the response
rate was 30.9% which is 4,500 out of 14,553 subjects. We
asked them whether they participated in health check-ups
(including cancer screening) as scheduled (Figure I). Those
aged under 40 years were all women targeted for cervical
cancer screening (recommended for women from the age
of 20 since 2016). As younger age people tend to have less
concern and willingness to engage in health screening (22),
we extracted data on only respondents aged 40 years and
above for the final analysis to ensure comparable age strata
between men and women.

Measures

Information was collected using a structured questionnaire
on sociodemographic characteristics (including gender,
age, education, household income); health-related status,
including comorbidities (having any of the following
conditions: hypertension, diabetes, tuberculosis, hepatitis B/
C, liver cirrhosis, gastritis, ulcer, colon polyps, benign breast
disease, uterine fibroids, hyperlipidemia), family history
of cancer, self-perceived general health status (very good/
good/neutral/bad/very bad). Attitudes toward screening was
assessed by the question “Do you think cancer screening
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43,241 The total number of contacts in the Korean National
Cancer Screening Survey (KNCSS) 2020

Excluded:

Y

20,563 Absent
8,125 Non-subjects

4,500 Survey respondents

Excluded:

943 Survey respondents aged <40 years

3,557 Survey respondents aged =40 years

v

1,165 Participated in health checkup (cancer screening)

|
v v

v

2,392 Did not participate in health checkup (cancer screening)

|
v v

971 Had health check-up 194 Did not have health
schedule check-ups schedule

573 Had health check-ups 1,819 Did not have health
schedule check-ups schedule

Figure 1 Flow of study participation and groups of participants by having health checkups with or without schedule. Absent: no one was

available at the visiting household. Non-subjects: respondents were not subject to the target age group or were acknowledged that they were

diagnosed with cancer before the survey interview. KNCSS, Korean National Cancer Screening Survey.

helps you find and cure cancer at early stage?” with four
options for the answer: strongly agree, agree, disagree, and
strongly disagree.

We added several specific questions to assess the impact
of the COVID-19 pandemic on people’s risk perception
and health behavior changes, including “Which one is
more fearful between coronavirus infection and lung
cancer diagnosis in the current coronavirus spread?” where
participants could rate their fear on a five-point scale
towards coronavirus or lung cancer, then their answers
were grouped into three main categories: more fear of
coronavirus, neutral, or more fear of lung cancer. Outcome
variable was defined by single question “Did you have any
changes in health checkup (including cancer screening)
due to COVID-19?”; the answer, which contained four
categories: “participated as scheduled”, “scheduled but did
not participate”, “did not schedule but participated”, and
“did not schedule and did not participate”, was classified
into those did and did not participate in cancer screening
(with or without schedule) during the pandemic.

Korea lung cancer screening program was provided to
high-risk groups composed of current and ex-smokers who
have quit smoking within 15 years, aged 55 to 74 years with
30 pack-years or more of smoking-history. Data on smoking
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duration, intensity and past quit attempt were collected and
analyzed for exploratory analysis on eligible lung cancer
screening participants.

Statistical analysis

We performed descriptive analysis to explore study
participants’ characteristics, using Chi-square test to
determine a significant difference between two categorical
variables. Spearman rank test was used to examine the
monotonic change in health check-ups non-participation
across levels of Coronavirus fear in comparison with lung
cancer. Univariate and multivariate logistic regression
model were applied to identify factors associated with health
check-ups participation. All statistical analysis were done by
using STATA software version 15 (Stata Corp. L.P.,, College
Station, TX). All P values were calculated from two-sided
tests with significant level of 5%.

Results

Among 3,557 respondents aged >40 years in KNCSS 2020
(1able 1), 2,392 (67.25%) did not participate in health check-
ups including cancer screening during the COVID-19
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Table 1 Characteristics of survey respondents (N=3,557)

Characteristics Non-participants Participants Total P value*
No. (%) 2,392 (67.25) 1165 (32.75) 3,557
Sex, No. (%)

Male 1,199 (68.24) 558 (31.76) 1,757 0.21
Female 1,193 (66.28) 607 (33.72) 1,800
Age group, No. (%)

40-49 years 748 (68.62) 342 (31.38) 1,090 0.28
50-59 years 741 (65.52) 390 (34.48) 1,131
60 years and above 903 (67.59) 433 (32.41) 1,336

Household income level, No. (%)

Below 2,000,000 KRW 243 (68.45) 112 (31.55) 355 0.37
2,000,000-3,990,000 KRW 856 (68.48) 394 (31.52) 1,250
4,000,000 KRW and above 1,293 (66.24) 659 (33.76) 1,952

Education level, No. (%)

Middle school or below 363 (69.41) 160 (30.59) 523 0.18
High school 1,298 (67.82) 616 (32.18) 1,914
Undergraduate and above 731 (65.27) 389 (34.73) 1,120

Cancer screening helps detect early and cure cancer? No. (%)

Strongly agree 686 (65.77) 357 (34.23) 1,043 0.41
Agree 1,534 (67.52) 738 (32.48) 2,272
Disagree 168 (70.89) 69 (29.11) 237
Strongly disagree 4 (80.00) 1 (20.00) 5

Self-perceived general health status, No. (%)
Very good 117 (66.48) 59 (33.52) 176 0.82
Good 1,445 (68.00) 680 (32.00) 2,125
Neutral 743 (65.99) 383 (34.01) 1,126
Bad 84 (66.67) 42 (33.33) 126
Very bad 3 (75.00) 1(25.00) 4

Comorbidities, No. (%)
No 1,334 (66.70) 666 (33.30) 2,000 0.43
Yes 1,058 (67.95) 499 (32.05) 1,557

Family history of cancer, No. (%)
No 2,033 (67.27) 989 (32.73) 3,022 0.94
Yes 359 (67.10) 176 (32.90) 535

More fear of coronavirus or lung cancer, No. (%)
More fear of lung cancer 1,344 (66.08) 690 (33.92) 2,034 0.09
Neutral 303 (66.30) 154 (33.70) 457
More fear of coronavirus 745 (69.89) 321 (30.11) 1,066

*, analyzed by Chi-square test.
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Figure 2 Trends in health check-ups non-participation by the fear of COVID-19 versus lung cancer. (A) Total non-participation in health

check-ups. (B) Scheduled but did not participate.

pandemic, of which 573 (24.0%) had a schedule for health
check-ups but did not receive. The majority of respondents
were high school graduates (53.81%) and had household
income level >4,000,000 KRW (54.88%). Notably, 1,066
(29.97%) people were more worried by coronavirus than
by lung cancer, while 457 (12.85%) perceived equal fear of
the two diseases and 2,034 (57.18%) were more worried by
lung cancer. 33.92% of those perceived more fear of lung
cancer have participated in medical check-ups during the
pandemic, whereas only 30.11% of those with more fear of
COVID-19 have participated.

Figure 2 shows the trend in health check-ups non-
participation across 11 levels of the fear of Coronavirus in
comparison with lung cancer. The pattern in the rates of
non-participation overall was not apparent, however we
observed a statistically significant increase (P<0.05) in the
percentage of those had check-ups schedule but did not
participate when the fear of lung COVID-19 increases and
exceeds that of lung cancer.

Variables associated with participation in health check-
ups are presented in 7able 2. Older aged people were more

© Translational Lung Cancer Research. All rights reserved.

likely to participate compared with those aged 40-49 years.
Subjects with education level of undergraduate and above
had higher odds of undergoing health check-ups than those
with middle school level or below (OR, 1.38; 95% CI: 1.02—
1.87). Regarding our main interest, respondents with more
fear of Coronavirus compared with lung cancer showed
decreased likelihood of attendance in health check-ups (OR,
0.84; 95% CI: 0.71-0.98) in multivariate model.

A total of 210 respondents were eligible for lung cancer
screening program (7able 3). The excess fear of COVID-19
over lung cancer was present in 45 (21.43%, versus 29.97%
in the general public), of which only 15.56% (7 people)
participated in health check-ups, whereas in the general
public this figure was 30.11% (321 among 1,066 people
with more fear of COVID-19).

Discussion

In this cross-sectional population-based study, we
observed a significant upward trend in the rates of non-
participation in pre-scheduled health check-ups when the
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Table 2 Factors associated with health check-ups participation in survey respondents by logistic regression analysis

Duong et al. COVID-19 fear impact on lung cancer screening

Characteristics Univariable odds ratio (95% Cl) P value Multivariable odds ratio (95% Cl) P value
Gender

Male 1 (ref) 1 (ref)

Female 1.09 (0.95-1.26) 0.21 1.14 (0.98-1.31) 0.09
Age group

40-49 years 1 (ref) 1 (ref)

50-59 years 1.15 (0.96-1.37) 0.12 1.24 (1.02-1.49) 0.03

60 years and above 1.05 (0.88-1.25) 0.59 1.26 (1.01-1.57) 0.04
Household income level

Below 2,000,000 KRW 1 (ref) 1 (ref)

2,000,000-3,990,000 KRW 1.00 (0.78-1.29) 0.99 0.98 (0.74-1.31) 0.91

4,000,000 KRW and above 1.11 (0.87-1.41) 0.42 1.04 (0.77-1.41) 0.80
Education level

Middle school or below 1 (ref) 1 (ref)

High school 1.08 (0.87-1.33) 0.49 1.13 (0.88-1.46) 0.33

Undergraduate and above 1.21 (0.97-1.51) 0.10 1.38 (1.02-1.86) 0.03
Cancer screening helps detect early and cure cancer?

Strongly agree 1 (ref) 1 (ref)

Agree 0.92 (0.79-1.08) 0.32 0.94 (0.8-1.1) 0.41

Disagree 0.79 (0.58-1.07) 0.13 0.79 (0.58-1.08) 0.14

Strongly disagree 0.48 (0.05-4.31) 0.51 0.44 (0.05-4) 0.46
Self-perceived general health status

Very good 1 (ref) 1 (ref)

Good 0.93 (0.67-1.29) 0.68 0.95 (0.68-1.33) 0.77

Neutral 1.02 (0.73-1.43) 0.90 1.1 (0.77-1.56) 0.60

Bad 0.99 (0.61-1.61) 0.97 1.1 (0.66-1.83) 0.71

Very bad 0.66 (0.07-6.49) 0.72 0.67 (0.07-6.65) 0.73
Comorbidities

No 1 (ref) 1 (ref)

Yes 0.95 (0.82-1.09) 0.43 0.9 (0.76-1.05) 0.17
Family history of cancer

No 1 (ref) 1 (ref)

Yes 1.01(0.83-1.23) 0.94 0.99 (0.81-1.21) 0.94
More fear of coronavirus or lung cancer

More fear of lung cancer 1 (ref) 1 (ref)

Neutral 0.99 (0.8-1.23) 0.93 0.98 (0.79-1.22) 0.88

More fear of coronavirus 0.84 (0.72-0.99) 0.038 0.84 (0.71-0.98) 0.03

© Translational Lung Cancer Research. All rights reserved.
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Table 3 Fear of COVID-19 versus lung cancer in lung cancer high-risk group

Lung cancer high-risk population (n=210)

Survey respondents (n=3,557)

Fear of Coronavirus versus lung cancer

Health check-ups participants, No. (%) Total

Health check-ups participants, No. (%) Total

More fear of Coronavirus 7 (15.56)
Neutral 6 (28.57)
More fear of lung cancer 44 (30.56)
Total 57 (27.14)

P value (Chi-square test)

45 321 (30.11) 1,066
21 154 (33.7) 457
144 690 (33.92) 2,034
210 1,165 (32.75) 3,557
0.14 0.09

tear of COVID-19 exceeds that of lung cancer, while the
prevalence of this excess fear towards COVID-19 was
approximately 30% in the general public. This excess fear
of COVID-19 over lung cancer significantly hampered their
engagement in screening as shown in multivariate logistic
regression. These results raised great concerns about the
direct impact on lung cancer screening when asymptomatic
high-risk individuals tend to downplay their own risk of
lung cancer development and attempt to avoid exposure to
screening facilities.

Our finding confirmed hypothesis generated in
previous investigations regarding the negative impact of
COVID-19 fear on health seeking behaviors (23). While
the spread of coronavirus has forced physicians to modify
usual standards of care for non-covid patients (24), the
fear of exposing themselves to coronavirus along with the
thought “bothering physicians for non-COVID-19 related
symptoms” have triggered people’s reluctance to visit
health facilities for routine or even emergent issues (25).
Studies assessing the fear of COVID-19 and its impact
have been done intensively in cancer patients because of
their high vulnerability due to the immune deficiency
induced by cancer and its treatment (5,26), following by the
development of specific communication strategies in this
subgroup (27). However, studies investigating the fear in the
general population and how it affected health screening are
scarce. Utilizing a relatively representative sample of Korean
general population, our survey question targeted a specific
aspect of psychology under COVID-19 circumstance as
people tended to weight their fear of a clinically relevant
illness with the fear of coronavirus, affecting their decision
to undergo or postpone medical procedures (28). A
previous survey in Italy designed to assess this aspect in
patients with lung cancer reported 21% of them were more
worried about COVID-19 than their disease, mostly in

© Translational Lung Cancer Research. All rights reserved.

long-term survivors (29). Meanwhile, nearly 30% of our
survey respondents perceived a COVID-19 diagnosis was
more fearful—a seemingly surprising proportion given the
fact that lung cancer in Korea remains the most common
and leading cause of death among cancer types, with
approximately 18,000 deaths in 2017 (while the total deaths
from COVID-19 in Korea stayed at around 900 on April
2020). Reasons for this perception could be diversified,
involving one’s knowledge of disease severity itself and
possibly the fear related to risk of loved ones or socio-
economic consequences (30). However, it was not likely
that people were not well-aware of lung cancer danger, but
instead the accompanying COVID-19 infodemic, numerous
warnings through broadcasts, unceasing text message alerts
and prolonged social distancing stages might altogether
aggravated psychological attacks in the public, causing such
misperception and furthermore, the avoidance of disease
screening. Though Korea has successfully flattened the
curve in a timely manner with the aid of proactive and
drastic strategies, fear and misperception of COVID-19 in
the normalization state—as partly anticipated—persisted
to a considerable extent in the public and significantly
held back cancer prevention. From this perspective, we
believe improvement of public’s awareness on lung cancer
prevention remains critical during the ongoing pandemic,
and that public risk communication should be designed
not to foster self-protective practices at the expense of
exacerbating the fear of COVID-19, but instead to promote
sustainable behavior change while reinforcing compliance
with disease screening guidelines especially for lung
cancer. In addition, psychological assessment and adequate
consultation should be given special attention when
operating cancer screening to promote accurate perception
regarding disease risks and severity, particularly for lung
cancer screening, and to prevent graver consequences as the
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pandemic is still far from over.

Lung cancer screening in high-risk population using
LDCT has been endorsed to tackle lung cancer mortality
in the two largest population-based clinical trials in the
US and Europe (31,32). Korea was the first country in
the world to introduce nationwide lung cancer screening
program, with 90% financial support from The National
Health Insurance Service (NHIS). Although previously
reported feasibility pilot study—The Korean Lung Cancer
Screening Project (K-LUCAS)—showed promising results,
several challenges remained affecting the effectiveness
of the program including refusal of screening in high-
risk group and poor compliance of follow-up diagnostic
procedure among individuals with abnormal results (18).
Furthermore, those with high socioeconomic status (SES)
seemed to dominate among screening participants while
most heavy smokers belong to low SES group, as does lung
cancer risk (33). This raised concerns about access to lung
cancer screening programs of low SES individuals and the
need for strategies in effort to achieve high screening uptake
especially in underserved groups as well as to improve
follow-up compliance when implementing the screening
program. This became even more challenging when the
introduction of coronavirus has created more obstacles
for lung cancer high-risk groups to receive and adhere to
screening recommendations. Eligible screening subjects are
of older age with long-term smoking history and usually
more underlying comorbidities compared with the general
population, thus might be placed at greater risk of infection
and worse health complications in the pandemic. Even
though only 45 among 210 eligible lung cancer screening
participants in our study perceived more fear of COVID-19
(21.43%, versus 29.97% in the general public), only
15.56% (7 people) of them participated in health check-
ups, whereas this figure for the total survey respondents
was almost doubled at 30.11%. This suggested that while
the fear of contracting virus added another barrier to these
vulnerable groups, underestimating lung cancer hazards
compared with COVID-19 further discouraged them to
seek help and ultimately lead to postponement of screening
schedule. One study in the US reported that even after full
reoperation of previous suspended screening program, the
monthly number of participants remained low and the rate of
those who did not show up or postpone screening schedule
has significantly raised during COVID-19 period (34). A
constant number of lung cancer diagnosis was observed
before and after COVID-19 outbreak in a study conducted

© Translational Lung Cancer Research. All rights reserved.
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at three Korean hospitals (N=169 in 2020, 166 in 2019, 139
in 2018 and 138 in 2017; P=0.605), most likely due to the
country’s drastic screening of COVID-19 and proactive
triaging of suspected patients, however the proportion
of non-small cell lung cancer (NSCLC) patients with
advanced stages significantly increased to 74.7% compared
with the previous years (57.9% in 2017, 66.7% in 2018, and
62.7% in 2019; P=0.011) (12). Though several guidelines
warranted a short-term delay (e.g., 6-12 months) in cancer
screening because of the immediate risks related with the
COVID-19 surge (35), as the pandemic timeline continues
to extend following by huge backlog of patients with
prolonged screening delay, we may end up inverting the
progress achieved in recent years for lung cancer survival
and mortality. A modelling study in UK estimated a 4.8-5.3%
increase in the number of lung cancer deaths up to 5 years
after diagnosis, corresponding to 1,235 (1,220-1,254) to 1,372
(1,343-1,401) additional deaths as a result of a 12-month
delay in diagnosis since the country’s lockdown on March
2020 (13). Furthermore, impact of missing a cancer
screening is not the same for every population, but could be
amplified among minority subgroups (9). Therefore, under
the stabilization state of COVID-19, lung cancer screening
should still be prioritized and maintained to prevent
downstream consequences of diagnosis delay on patients’
health outcomes and mortality. Korea has also released
its own guidelines for cancer care stating that cancer
screening should not be delayed in healthy subjects who
were not suspected of COVID-19 infection unless there
is a shortage of medical resources (36). Appropriate health
communication to the general public and high-risk groups
has been left to play central role in preserving screening
effectiveness.

Our study has some limitations. First, we could not
establish causal relationships due to the cross-sectional
nature. Second, all information were self-reported and
retrospectively collected by trained interviewers, thus
recall and interviewer biases might have occurred albeit
fairly small as we collected information on recent health
screening experience specified only during the pandemic.
Lastly, we could not calculate exactly the proportion of
the population who underwent specific cancer screening,
particularly lung cancer screening, thus could not assess
directly the impact of the fear and misperception on lung
cancer screening participation. However, our findings
provided important evidence for future strategies in
efforts to normalize and improve screening uptake for
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lung cancer and possibly for other malignancies amid the
pandemic. Future studies should be proceeded in depth to
evaluate the performance of current lung cancer screening
programs.

Research and countermeasures on COVID-19 has been
conducted at an exceptional pace including the introduction
of COVID-19 vaccines in addition to the emergence of
novel coronavirus variants, thus information is still rapidly
evolving, further challenging health communication
messaging. Excess fear of COVID-19 over lung cancer
discouraged at-risk individuals in attending cancer
screening, which may eventually lead to delayed diagnosis,
poorer health outcomes and elevated cancer mortality in
the long run. Our findings emphasize the need to develop
appropriate health communication approach amid the
ongoing pandemic, particularly for high-risk individuals
targeted in lung cancer screening, including distress and
fear assessment as well as providing adequate information
to promote accurate perceived susceptibility and reduce
perceived barriers, thus could effectively normalize and
enhance screening compliance among these vulnerable
groups.
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