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OBJECTIVES: This study reports data regarding the awareness and practice of cancer prevention among Koreans in 2021 and
behavioral changes during the coronavirus disease 2019 (COVID-19) pandemic.

METHODS: We collected Cancer Prevention Awareness and Practice Survey data through face-to-face interview surveys using
a structured questionnaire completed by 4,000 randomly selected men and women aged between 20 years and 74 years in 17
provinces. We examined the awareness and practice of 10 cancer prevention recommendations and evaluated their associations
with potential risk factors through multiple logistic regression analysis adjusted for age, gender, residence, marital status, educa-
tion, and income.

RESULTS: Eighty percent of participants knew that cancer is preventable, while 45% practiced cancer prevention. Cancer pre-
vention practice tended to be more common among older participants (adjusted odds ratio [aOR], 1.39 per 10-year increment;
95% confidence interval [CI], 1.29 to 1.49) and less common among rural inhabitants (aOR, 0.66; 95% CI, 0.51 to 0.86) than
among urban residents and among single people (aOR, 0.55; 95% CI, 0.45 to 0.66) than among married people. Practices were
the highest for avoiding burned or charred foods (87.6%) and lowest for vaccination against human papillomavirus (14.5%).
Refusal to follow recommendations was most common for avoiding alcohol consumption (7.9%). The most difficult recom-
mendations to follow were (1) regular exercise (57.7%); (2) maintaining a healthy body weight (46.1%); and (3) avoiding alco-
hol (40.1%). The most significant COVID-19-related changes were less exercise (32.5%) and increased body weight (25.6%).

CONCLUSIONS: The awareness of cancer prevention was high, but the practice was low. Recommendations targeting aware-
ness and practice need to be further promoted.
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ized cancer incidence and mortality rates were 275.4 and 72.2 per
100,000, respectively [2]. Tobacco use, alcohol consumption, un-

healthy diets, physical inactivity, and chronic infections are well-
€9Thisisan open-access article dlstrlbuteq under the terms_ of the Creative known risk factors for cancer. Approximately 30-40% of cancers
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/),

which permits unrestricted use, distribution, and reproduction in any medium, ~ aI€ preventable by avoiding risk factors and implementing pre-
provided the original work is properly cited. ventive strategies [3]. Successful cancer prevention requires a

(© 2022, Korean Society of Epidemiology combination of individual (avoiding or reducing harmful expo-
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sures) and group actions (eliminating or reducing exposures by
population-level measures) [4].

Individuals need to understand the relevant evidence to reduce
their cancer risk. Several health agencies provide cancer prevention
guidelines to encourage people to avoid or reduce harmful expo-
sures, such as the European Code against Cancer [4], American
Cancer Society Guidelines for Cancer Prevention [5], and the Can-
cer Prevention Recommendations by the World Cancer Research
Fund in collaboration with the American Institute for Cancer Re-
search [6]. The Korean National Codes against Cancer are a set of
recommendations providing advice on cancer prevention to the
public. The first edition was published in 2006 by the Korea Min-
istry of Health and Welfare in collaboration with the National
Cancer Center and various academic societies [7]. It lists 10 life-
style recommendations to improve general health and prevent
cancer: do not smoke and avoid secondhand smoke, maintain a
healthy diet, reduce salt intake, avoid burnt or charred foods, limit
alcohol consumption, engage in physical activity, maintain a healthy
body weight, receive hepatitis B virus (HBV) vaccine, follow safe-
ty measures to avoid carcinogens in the workplace, and receive
regular cancer screenings. Its second edition, published in 2016 [8],
also recommends avoiding alcohol consumption and receiving
the human papillomavirus (HPV) vaccination (Supplementary
Material 1).

To monitor Korean citizens' awareness levels and cancer preven-
tion practices, the Cancer Prevention Awareness Survey (CPAS)
has been conducted periodically since 2007. In this study, we aimed
to report the 2021 results for 10 cancer prevention recommendations
and their 15-year trends and examine changes in cancer preven-
tion behaviors due to the coronavirus disease 2019 (COVID-19)
pandemic.

MATERIALS AND METHODS

Data source
We used CPAS data collected between 2007 and 2021. The Na-

tional Cancer has conducted the CPAS annually (2007-2010) and
biannually (2012-2021). It is a nationwide, population-based cross-
sectional survey that employs a proportional quota sampling de-
sign based on the resident population according to geographic
area, age, and gender. Data were collected through face-to-face
interviews conducted by a professional research agency. The sam-
ple size was 1,000-2,000 in each survey between 2007 and 2018.
The latest survey, conducted between November 25, 2021 and
February 7, 2022, included 4,000 randomly selected men and
women aged between 20 years and 74 years in 17 provinces. The
response rate for the 2021 survey was 17.1%; among the 23,450
target population, 40.2% refused to participate, 39.3% failed to be
contacted, 2.4% were not eligible, and 1.0% withdrew participa-
tion during the interview. The response rates of previous surveys
were unavailable but could be higher considering that face-to-face
interviews were restricted due to social distancing during the
COVID-19 pandemic.
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Assessing awareness and practice of cancer
prevention

Using a structured questionnaire, we asked participants about
their awareness and practice of cancer prevention in general and
about each recommendation: (1) no smoking and avoiding sec-
ondhand smoke, (2) consuming a sufficient amount of fruits and
vegetables and a balanced diet, (3) reducing salt intake and avoid-
ing burnt or charred foods, (4) limiting alcohol consumption, (5)
engaging in regular physical activity (i.e., at least 30 minutes, 5 days
a week), (6) maintaining a healthy body weight, (7) immunization
against HBV and HPV, (8) undergoing regular cancer screening,
and (9) engaging in safe gender, which includes not having gen-
der, having a single sexual partner, and using condoms. We did
not ask about the recommendation regarding workplace safety
awareness or practices due to a historically small number of sur-
vey participants working with cancer-causing agents.

We developed the questionnaire based on the Precaution Adop-
tion Process Model (PAPM). The PAPM is a theory for understand-
ing how people come to take action to prevent illnesses, injuries,
or other types of harm. Its underlying assumption is that people
must pass through a series of 6 qualitatively distinct stages on the
path from ignorance to action. The PAPM posits that preventive
health behavior can include 6 nominal intention stages: (1) unaware
of the health behavior; (2) unengaged in the decision; (3) undecid-
ed; (4) decided not to act; (5) decided to act; and (6) acting [9]. We
categorized the PAPM stages into 3 groups: (1) pre-adoption (stag-
es 1-3); (2) refusal (stage 4); and (3) adoption (stages 5 and 6).

We assessed the awareness of overall cancer prevention with
the question “Do you think cancer is preventable?” and the prac-
tice of cancer prevention with “Have you ever tried to prevent
cancer?” For cancer prevention recommendation-specific aware-
ness and practice, we used the questions: “Do you think [risk/pre-
ventive factor] causes/prevents cancer?” and “Do you practice
[risk/preventive behavior]?” For example, a question on the aware-
ness of physical activity was, “Do you think physical activity (i.e.,
at least 30 minutes a day, 5 days a week) prevents cancer?” A ques-
tion on the practice of physical activity was, “Are you physically
active in your daily life?” PAPM stages 2-6 were assessed among
respondents who were aware of each risk/preventive factor, while
“practice” was assessed among all participants.

To investigate changes in health behaviors due to the COVID-19
pandemic, we calculated the proportion of participants for whom
health behaviors changed for 7 recommendations: smoking, alco-
hol consumption, diet, physical activity, body weight, vaccination,
and cancer screening. For example, we asked, “In comparison with
the years before the COVID-19 pandemic, has your smoking be-
havior changed?” and possible responses were (1) did not change,
(2) changed but not because of COVID-19, (3) quit smoking be-
cause of COVID-19, and (4) started smoking due to COVID-19.
The structure of questions and options for alcohol consumption,
diet, physical activity, body weight, and cancer screening were the
same. For immunization programs, we asked, “Compared to the
years before the COVID-19 pandemic, has your attitude toward
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vaccinations changed, not only for COVID-19 vaccinations but
for other vaccination programs in general?” and the options were
(1) unchanged, (2) had trusted vaccinations before, and trusted
them more firmly during the pandemic, (3) had distrusted vacci-
nations before but came to trust them during the pandemic, (4) had
distrusted vaccinations before, and distrusted them even more dur-
ing the pandemic, and (5) had trusted vaccinations before but came
to distrust them during the pandemic.

Statistical analysis

We considered the following as potentially related factors: age
(ranges: 20-29, 30-39, 40-49, 50-59, and 60-74 years), gender, resi-
dential area (metropolis, small and medium cities, countryside),
region (Seoul, Busan, Daegu, Incheon, Gwangju, Daejeon, Ulsan,
Sejong, Gyeonggi, Gangwon, Chungbuk, Chungnam, Jeonbuk,
Jeonnam, Gyeongbuk, Gyeongnam, and Jeju), marital status (mar-
ried, single, and widowed/separated/divorced), educational level
(middle school or less, high school, and college or more), and
monthly income (less than 3 million Korean won [KRW]; 3 mil-
lion KRW to less than 6 million KRW; and 6 million KRW or
more). As a continuous variable, age was entered into the models
in 10-year increments.

To evaluate the associations of potential risk factors with aware-
ness and practice of cancer prevention, we applied multiple logis-
tic regression models to obtain odds ratios (ORs) and 95% confi-
dence intervals (CIs) mutually adjusted for age, gender, residential
area, marital status, education level, and monthly income.

The proportions of participants who were aware of and imple-
mented cancer prevention recommendations were expressed as
crude and age-standardized rates (ASRs). We calculated ASRs (a
weighted average of age-specific rates, where the weights represent
the proportions of people in the corresponding age groups of a
standard population) to compare proportions across time with
different population age structures. Furthermore, we standardized
them using the 2015 mid-year population data from Statistics Ko-
rea. The observed trends in awareness and practice were estimated
using a joinpoint regression model with a maximum of 3 joinpoints
[10]. To identify significant changes in ASRs, we summarized the
rates of change as a constant amount over time using a linear model
for the ASRs. A logarithmic transformation of proportions of aware-
ness and practice was not performed.

All statistical analyses were conducted using SAS version 9.4
(SAS Institute Inc., Cary, NC, USA), R version 4.1.3 (R Core Team,
Vienna, Austria), and SEER*Stat, Joinpoint 4.7.0 (National Can-
cer Institute, Bethesda, MD, USA). Statistical significance was set
at p-value <0.05.

Ethics statement

This study was approved by the Institutional Review Board of
the National Cancer Center, Korea (NCCNCS-07-102, NCC2016-
0153, NCC2022-0012).

RESULTS

Awareness and practice of cancer prevention in 2021

Table 1 shows the characteristics of the study participants in
2021 and the proportions of awareness and practice of cancer
prevention. The percentages of people who answered “yes” to the
questions “Do you think cancer is preventable?” and “Have you
ever tried to prevent cancer?” were 80.3% and 45.0%, respectively.
Lower awareness was found in small cities (aOR, 0.80; 95% CI,
0.65 to 0.95) and counties (aOR, 0.62; 95% CI, 0.47 to 0.83) than
in large cities, and among single people (aOR, 0.69; 95% CI, 0.56
to 0.86) and those with another marital status (i.e., widowed/sepa-
rated/divorced) (aOR, 0.53; 95% CI, 0.34 to 0.82) than among
married people; however, higher awareness was found in the
middle-income group (i.e., 3-6 million KRW monthly income)
(aOR, 1.25;95% CI, 1.01 to 1.54) than in the lower-income group
(i.e., <3 million KRW). Prevention practice was more likely
among older participants (aOR, 1.39 per 10 years increment; 95%
CI, 1.29 to 1.49) and lower in counties (aOR, 0.66; 95% CI, 0.51 to
0.86) than in large cities and among single people (aOR, 0.55;

Table 1. The awareness and practice of cancer prevention accord-
ing to the general characteristics of study participants in the Cancer
Prevention Awareness and Practice Survey in 2021

Awareness, Practice,

Characteristics n (%) % %
All 4,000 80.3 45.0
Gender

Men 2,024 (50.6) 81.3 436

Women 1,976 (49.4) 79.3 46.4
Age (yr)

20-29 682 (17.1) 739 238

30-39 683 (17.1) 79.5 34.0

40-49 832(20.8) 829 444

50-59 873 (21.8) 81.8 53.8

60-74 930(23.3) 81.8 60.9
Region

Metropolitan cities 2,105 (52.6) 823 45.0

Small and medium cities 1,591 (39.8) 789 46.3

Counties 304 (7.6) 74.0 375
Marital status

Married 2,724 (68.1) 82.8 526

Single 1,173 (29.3) 754 264

Widowed/separated/divorced 103 (2.6) 69.9 54.4
Education level

Middle school or less 162 (4.0) 79.0 64.8

High school 1,490 (37.3) 81.0 50.5

College or more 2,348 (58.7) 79.9 40.1
Monthly income (million Korean won)

<3 781 (19.5) 759 44.0

3-6 2,320(58.0) 81.9 46.2

>6 899 (22.5) 79.9 42.7
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Age

per 10 age increment 1.05 (0.96, 1.14) - 1.39 (1.29, 1.49)
Gender

Men 1.00 (reference) 1.00 (reference)

Women 0.88 (0.75, 1.03) 1.11 (0.97,1.27)

Residential area
Metropolis
Small and medium cities
Counties
Marrital status
Married
Single
Bereavement/separation/divorce
Education
Middle school or less
High school
College or more
Monthly income
Less than 3,000
3,000 to less than 6,000
6,000 or more

1.00 (reference)
0.80 (0.68, 0.95)
0.62 (0.47, 0.83)

1.00 (reference)
0.69 (0.56, 0.86)
0.53 (0.34, 0.82)

1.00 (reference)
1.04 (0.68, 1.58)
1.09 (0.69, 1.71)

1.00 (reference)
1.25 (1.01, 1.54)
1.10 (0.86, 1.42)

1.00 (reference)
1.04 (0.91, 1.20)
0.66 (0.51, 0.86)

1.00 (reference)
0.55 (0.45, 0.66)
0.94 (0.62, 1.41)

1.00 (reference)
0.80 (0.56, 1.14)
1.00 (0.68, 1.47)

1.00 (reference)
1.07 (0.88, 1.29)
1.00 (0.80, 1.25)

0 0.5
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Figure 1. Adjusted odds ratios (aORs) and 95% confidence intervals (Cls) of related factors of awareness and practice of cancer prevention.
aORs were mutually adjusted for age, gender, residential area, marital status, education level, and monthly income. Values are presented

as aOR (95% Cl).

95% CI, 0.45 to 0.66) than among married people (Figure 1). We
also found regional variations in awareness and prevention levels
(Supplementary Material 2). The regional levels of awareness and
practice were similar to those observed within Seoul except for
Daegu (age- and gender-adjusted OR, 2.0; 95% CI, 1.5 to 2.8 for
practice), Gyeonggi (aOR, 1.3;95% CI, 1.1 to 1.6 for practice), and
Gyeongnam (aOR, 1.7; 95% CI, 1.1 to 2.6 for awareness; aOR, 1.6;
95% CI, 1.2 to 2.1 for practice), which had higher levels, and Ulsan
(aOR, 0.6;95% CI, 0.4 to 0.9 for practice), Jeonbuk (aOR, 0.4; 95%
CI, 0.3 to 0.6 for awareness), and Gyeongbuk (aOR, 0.7; 95% CI,
0.4 to 0.96 for awareness) with lower levels (Supplementary Mate-
rial 3).

Table 2 shows information on cancer prevention recommenda-
tion-specific awareness, practice, and distribution of PAPM stages.
The level of awareness was the highest for avoiding burned or
charred foods (95.8%), followed by cancer screening (95.6%), not
smoking (95.5%), having a balanced diet (93.9%), and eating fruits
and vegetables (92.8%). The level of practice was the highest for
avoiding burned or charred foods (87.6%) and the lowest for vac-
cination against HPV (14.5%). Refusal to follow recommendations
(deciding not to act) was most common for avoiding alcohol con-
sumption (7.9%).

The most commonly followed recommendations were (1) limit
salt intake and avoid burnt or charred food (56.2%), (2) do not
smoke (53.6%), and (3) consume a balanced diet with sufficient
fruits and vegetables (48.2%). The most difficult recommendations
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to follow were (1) exercise regularly (57.7%), (2) maintain a healthy
body weight (46.1%), and (3) avoid drinking alcohol (40.1%) (Fig-
ure 2).

Changes in awareness and practice over time

The proportion of participants with cancer prevention aware-
ness decreased from 84.3% in 2007 to 80.3% in 2021, while pre-
vention practice increased from 41.0% to 45.0%. However, these
changes were statistically insignificant (Supplementary Material 4).
The awareness of HPV vaccination significantly increased from
36.9% in 2016 to 50.2% in 2021 after the HPV vaccine was intro-
duced into the National Immunization Program (NIP) and added
to cancer prevention recommendations in 2016. The practice of
limiting/avoiding alcohol consumption decreased (annual per-
cent change, -2.43%; p <0.05) even before 2016, when the recom-
mendation was revised from limiting alcohol consumption to 1-2
drinks to avoiding alcohol consumption entirely. The practice of
reducing salt intake, avoiding burnt or charred foods, and having
safe gender slightly decreased. Cancer screenings increased until
2014 (annual percent change, 2.57%; p <0.05) and were stagnant
thereafter (Figure 3).

Effect of the COVID-19 pandemic on health behaviors

Figure 4 shows the effect of the COVID-19 pandemic on health
behaviors. The most significant changes due to COVID-19 were
less exercise (32.5%) and increased body weight (25.6%). Only a
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Table 2. The awareness, practice, and PAPM stage of the national cancer prevention guidelines

PAPM stage

Cancer prevention recommendations Awareness Practice HieEepien gt ool

. Decided  Decided )

Unaware Unengaged Undecided nottoact  toact Acting

Do not smoke, and avoid secondhand smoke 95.5 75.6 45 6.6 6.7 28 6.6 728
Eat plenty of fruits and vegetables 92.8 54.7 7.2 104 49 3.7 214 52.5
Eat balanced meals with a colorful diet 93.9 40.8 6.2 13.2 8.2 5.7 27.1 39.7
Do not eat salty food 89.6 66.2 10.5 7.1 8.8 4.2 7.5 62.0
Avoid burnt or charred foods 95.8 87.6 43 3.1 24 12 3.1 86.0
Avoid alcohol consumption 86.4 47.7 13.6 16.9 8.7 7.9 10.7 422
Walk or exercise at least 30 min/day at least 5 day/wk ~ 88.7 325 1.3 10.8 9.4 5.4 320 311
Maintain a healthy body weight 87.9 56.8 12.1 5.0 37 238 249 51.6
Receive vaccination against HBV 84.0 51.0 16.0 143 7.6 2.6 12.2 474
Receive vaccination against HPV 54.0 145 46.0 19.0 8.7 5.6 7.0 13.7
Undergo cancer screenings 95.6 65.3 44 8.8 48 24 154 64.4
Practice safe gender to avoid contracting STls 62.8 85.9 37.2 19 13 0.4 23 57.1

PAPM, Precaution Adoption Process Model; HBV, hepatitis B virus; HPV, human papillomavirus; STI, sexually transmitted infection.

Easiest to follow I

Limit salt, avoid burnt or charred foods 56.2

Do not smoke 53.6

Have fruit and vegetables, balance diet

Undergo cancer screening
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Figure 2. Rates of recommendations selected as easiest (A) and most difficult (B) to follow. HBV, hepatitis B virus; HPV, human papillomavi-

rus; STI, sexually transmitted infection.

small proportion of study participants (2.2%) quit or started smok-
ing (0.5%) due to COVID-19. While 18.4% of participants con-
sumed less alcohol, 3.9% drank more due to COVID-19. Moreo-
ver, 15.4% of respondents were more likely to eat a balanced diet,
while 6.5% ate worse during the COVID-19 pandemic. A consid-
erable proportion of participants (27.6%) trusted vaccinations be-
fore and trusted them more firmly after the pandemic, whereas
10.6% distrusted vaccinations before but began to trust vaccina-
tions after the pandemic. Approximately 4.5% of participants dis-
trusted vaccinations before and came to distrust them even more
after the pandemic. The remaining 7.1% of participants trusted
vaccinations but came to distrust them due to COVID-19. For
cancer screening, 6.2% of participants became more engaged due
to COVID-19, while 2.0% of participants became less participa-
tory in cancer screening,.

DISCUSSION

In other countries, adherence to cancer prevention recommen-
dations has been found to substantially reduce the risk of cancer
[11-13]. In our study, participants were highly aware (80.3%) of
cancer prevention, but only half (45.0%) of them practiced it daily.
The level of awareness and practice regarding cancer prevention
has not changed significantly over the last 15 years, even though
various campaigns and social events to raise awareness have been
conducted. In Korea, after publishing the national recommenda-
tions on cancer prevention in 2006, cancer prevention campaigns
were initiated by the government, community; and academic groups.
For example, public events such as the annual Cancer Prevention
Day (March 21, enacted in 2006) attempt to raise cancer preven-
tion awareness [14]. Celebrities appointed as cancer prevention
ambassadors also participate in media campaigns [15]. Detailed

www.e-epih.org | 5



Epidemiol Health 2022;44:2022068

Epidemiology
and Health

epiH

ASR (%)

ASR (%)

ASR (%)

ASR (%)

No smoking
) L. .
L ] - ]
A_A A
75 1 A i A 4 4
50 4
25 1
Awareness Practice
*  Observed & Observed
= 2007-2021 slpoe = -0.01 — 20072021 slpoe = -0.06
0 4

50 4

25 -

.
— — e
L)
A
75 A s % S A =+ A
& A
Awareness Practice
*  Observed A Observed
= 2007-2021 slpoe = -0.48*— 2007-2021 slpoc =-0.52*

75 A

50 4

25 1A

75 -

50 -

25 A

Awareness Practice
*  Observed A Observed
= 2007-2021 slpoe = 3.62 = 2007-2021 slpoe = 1.68
‘/‘/”‘
0 -

2007 2009 2011 2013 2015 2017 2019 2021

Reducing salt intake

Being physically active

N

A
m

Practice
Observed
2007-2021 slpoe = -0.61

Awareness
*  Observed ke
= 2007-2021 slpoe = -0.87 =

2007 2009 2011 2013 2015 2017 2019 202

Vaccination - HPV

2007 2009 2011 2013 2015 2017 2019 2021

ASR (%)

ASR (%)

ASR (%)

ASR (%)

2007 2009 2011 2013 2015 2017 2019 2021

Fruits and vegetables Balanced diet
aa® e & Py =8 - Y . -
L] . .
75 1a 754
A
A T & Al = i A
50 A o 504 A
(%]
<< F Y A
A A
25 1 251
Awareness Practice Awareness Practice
®  Observed A Observed ®  Observed A Observed
— 2007-2021 slpoe = 0.05 — 2007-2021 slpoe = -0.97 —  2007-2021 slpoe = -0.46 — 20072021 slpoe = -0.10
0 - 0

2007 2009 2011 2013 2015 2017 2019 2021

Avoiding burnt or charred foods

| - L] L]
e hd 1 [ »
x % A
75 A
50 A
25 4
Awareness Practice
®  Ohserved A Observed
= 2007-2021 slpoe =-0.21 — 2007-2021 slpoc =-0.47%
0 A

2007 2009 2011 2013 2015 2017 2019 2021

Healthy body weight
o ® @ . 4
. L] it
|a
75 e T
A T
50 A
25
Awareness Practice
®  Observed A Observed
= 2007-2021 slpoe =018 = 2007-2021 sipoe = -0.84
0 1

2007 2009 2011 2013 2015 2017 2019 2021

Cancer screening

75 4
KA

50
25 1 Awareness Practice
*  Obscrved A Obscrved
— 2007-2021 slpoe =-0.31 = 2007-2014 slpoe =2.57%
= 2014-20%1 slpoe = -1.54
0 4

2007 2009 2011 2013 2015 2017 2019 2021

ASR (%)

ASR (%)

ASR (%)

25 4

75 1e

25 4

75 4

25 A

2007 2009 2011 2013 2015 2017 2019 2021

Avoiding alcohol consumption
Awareness Practice
®  Observed A Observed
— 2007-2021 slpoe =013 — 2007-2021 slpoe =-243*
2007 2009 2011 2013 2015 2017 2019 2021
Vaccination - HBV
. b [ »
L
L o
A
11— A
S & A
50 A A A e
Awareness Practice
® Observed 4 Observed
== 2007-2021 slpoc =045 == 2007-2021 slpoe = -0.55
2007 2009 2011 2013 2015 2017 2019 2021
Safe gender
ﬁ—kﬂ\
T A
e ® e
50 4 0
.
Awareness Practice
®  Observed 4 Observed
= 2007-2021 slpoe = 1.26 = 2007-2021 slpoe = -1.04*
04

2007 2009 2011 2013 2015 2017 2019 2021

Figure 3. Awareness and practice of each cancer prevention recommendation, 2007-2021. ASR, age-standardized rates; HBV, hepatitis B
virus; HPV, human papillomavirus. *p<0.05.

6

I www.e-epih.org



Oh JK et al. : Awareness of cancer prevention recommendations

Unchanged 93.4

Changed but not due to the pandemic 4.0
Quit due to the pandemic 2.2

Start to smoke due to the pandemic 0.5

Unchanged 73.5

Changed but not due to the pandemic 4.3
Decreased due to the pandemic  18.4
Increased due to the pandemic 3.9

Unchanged  69.9

Changed but not due to the pandemic 8.2
Better (healthier) diet due to the pandemic  15.4
Poorer due to the pandemic 6.5

Unchanged 51.5

Changed but not due to the pandemic 7.7
More exercise due to the pandemic 8.3
Less exercise due to the pandemic ~ 32.5

Unchanged 62.6

Changed but not due to the pandemic 9.1
Gained due to the pandemic  25.6

Lost due to the pandemic 2.7

Unchanged 50.1

Had trusted vaccinations before, and trusted more firmly after the pandemic  27.6
Had distrusted vaccination before but came to trust after the pandemic  10.6

Had distrusted vaccinations before, and distrusted even more after the pandemic 4.5
Had trusted vaccinations before but came to distrust after the pandemic 7.1

Unchanged 85.9

Changed but not due to the pandemic 5.9

More actively getting cancer screening due to the pandemic 6.2
Less getting due to the pandemic 2.0

Smoking

Alcohol comsumption

Diet

Physical activity

Body weight

Vaccination program

!

Cancer screening

i | ]

25 50 75
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Figure 4. Changes in health behaviors during the coronavirus disease 2019 pandemic.

information and guidelines on cancer prevention are provided by
the National Cancer Information Center (http://www.cancer.go.
kr) and various media channels. Despite these efforts, cancer pre-
vention awareness and practice have not improved overall. Health
promotion and cancer prevention programs should be expanded,
especially those targeting young people and people living in small
cities and counties who are less likely to engage in cancer preven-
tion behaviors.

Among the 10 recommendations, “do not smoke and avoid
secondhand smoke;” “balanced diet,” and “reduced salt and burnt
or charred food intake” were the easiest to follow and showed the

highest proportions of awareness and practice. Comprehensive
tobacco control measures have been implemented in Korea by the
Health Promotion Act, including anti-tobacco campaigns, picto-
rial warnings on cigarette packaging, regulations to protect people
from secondhand smoke, and raising tobacco tax [16]. Those pol-
icies and programs contributed to tobacco denormalization, and
as a result, the smoking rate declined from 28.8% in 2005 to 20.6%
in 2020 according to the Korea National Health and Nutrition
Examination Survey (KNHANES) [17,18]. In our study, the pro-
portion of smokers fluctuated between 22.6% in 2008 and 27.9%
in 2016 without significant increasing or decreasing trends. To

www.e-epih.org | 7



http://www.cancer.go.kr
http://www.cancer.go.kr

Epidemiol Health 2022;44:2022068

Epidemiology
and Health

epiH

promote healthy diets, the Ministry of Food and Drug Safety of
Korea established comprehensive measures for sodium reduction
in 2012 and implemented programs to reduce sodium intake, in-
cluding public awareness campaigns and establishing low-sodium
food consumption environments in restaurants and meal services.
The daily sodium intake per person decreased by approximately
30%, from 4,789 mg in 2010 to 3,189 mg in 2020 [18], but remains
higher than the World Health Organization’s recommendation of
2,000 mg [19].

In contrast, “exercise regularly and be physically active,” “main-
tain a healthy body weight,” and “avoid alcohol consumption” were
selected as recommendations that were challenging to follow. Pro-
moting those healthy habits in daily life at the individual level and
establishing healthy environments at the community level are
needed. Alcoholic beverages are widely consumed in Korea; ac-
cording to KNHANES, the prevalence of alcohol drinking (i.e.,
the percentage of adults who have had alcoholic drinks 1 or more
times a month during the past year) gradually increased from 54.6%
in 2005 to 58.9% in 2020 [17,18]. Even though several studies have
suggested the classic J-shaped curve regarding the protective ef-
fect of light alcohol consumption for ischemic heart disease and
all-cause mortality [20,21], it is well established that there is no
safe limit of alcohol consumption for causing cancer [22,23]. Based
on the scientific evidence [5,24], Korean cancer prevention rec-
ommendations have been revised to “not drinking alcohol” from
“limit alcohol consumption to 1-2 drinks per day.” After revising
the alcohol recommendation in 2016, the survey question was
changed from “Do you abstain from alcohol or consume only 1-2
drinks per day?” to “Do you abstain from alcohol?” The propor-
tion of respondents following this recommendation decreased
from 76.2% in 2007 to 47.7% in 2021, while the awareness of al-
cohol as a cancer risk factor remained stable. The change in the
definition of alcohol-related practice and the actual increase in al-
cohol drinking prevalence might have contributed to the abrupt
decline in the proportion of people following the recommendation.
The high proportion of people practicing alcohol-related recom-
mendations in previous surveys suggests that there is a large num-
ber of light alcohol drinkers who are potential targets for interven-
tion. The prevalence of high-risk alcohol consumption (i.e., the
percentage of adults who drink >7 [men] or =5 [women] drinks
more than 2 times a week) was reported to be 14.1% in 2020 [18].
Based on these prevalence rates, we can estimate that approximately
45% of adults in the general population drink alcohol at light-mod-
erate levels (<7 [men] or <5 [women] drinks, less than twice a
week). In our study, 39% of our study participants were in the pre-
adoption stage (unaware, unengaged, or undecided) and 8% re-
fused (i.e., decided not to act) to follow the recommendation for
avoiding alcohol consumption; common reasons given were “en-
joying drinking” (56%) and “difficult to refuse drinking at a party
or social gathering” (24%).

Study participants were highly (89%) aware of the benefit of
physical activity for cancer prevention, although only 32.5% regu-
larly exercised for at least 30 minutes, 5 days a week. This was slight-
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ly lower than the proportion of people who walked for at least
30 minutes, 5 days a week (39.2% in 2020) as reported by the KN-
HANES. According to the KNHANES, participation in aerobic
physical activities, which is defined as the percentage of adults who
perform 150 minutes of moderate-intensity physical activities or
75 minutes of vigorous-intensity physical activities or an equiva-
lent combination of moderate-intensity and vigorous-intensity
physical activities per week, has declined among Koreans, from
72.5% in 2007 to 47.6% in 2018 in both genders [17]. In our study,
the main reasons for not performing physical activity were “having
no time” (52%) and “not enjoying it” (33%) (data not shown).

Similarly, people were aware of the benefits of maintaining a
healthy body weight but perceived it as a challenge because of
“uncontrolled diet due to appetite and frequent dining out” (43%)
and “no time to exercise” (22%) (data not shown). The prevalence
of obesity in Korea (body mass index >25 kg/m”) increased from
31% in 2010 to 38% in 2020 [18]. In our study, the proportion of
respondents who maintained a healthy body weight was 56.8%,
which is lower than the rate of non-obesity (i.e., body mass index
<25 kg/mz, 62% in 2020) as reported by the KNHANES [18]. Com-
pliance with these 2 health behaviors—namely, engaging in physi-
cal activities and maintaining a healthy body weight—has declined
during the COVID-19 pandemic. In our study, one-third and one-
quarter of study participants answered that they exercised less and
gained weight, respectively, due to COVID-19. Lack of exercise,
eating out, late-night meals, fast-food consumption, and extended
sedentary hours were associated with weight gain among adults
[25] and children and adolescents [26]. According to the Korea
Community Health Survey (KCHS), the proportion of people who
engaged in moderately vigorous physical activity decreased from
24.7% in 2019 to 19.7% in 2021.

Some infection-related cancers, including cancers of the liver
and cervix, particularly those associated with HBV and HPV; are
preventable through vaccination, health education for safe gender,
and screening. The HBV vaccination was introduced into the NIP
in Korea in 1995 [27]. The HBV vaccination rate for infants in re-
cent years was up to 98% [28]. Thus, the seroprevalence of hepati-
tis B surface antigen declined from 4.6% in 1998 to 2.4% in 2020
for those aged 10 years or older. Furthermore, it is much lower
among adolescents (0.2%) [18,29]. In our study; a substantial pro-
portion of participants (84%) knew that HBV was a risk factor for
liver cancer, and half (51%) of the participants were immunized
for HBV. The reasons for not vaccinating were “do not think that
vaccination is necessary” (42%) and “do not know the eligibility
for vaccination” (34%) (data not shown).

HPV vaccines have been used in Korea since 2007. Since June
2016, HPV vaccination has been included in the NIP [27]. The
awareness of HPV vaccination has improved; it was very low (6%)
in 2007, the year of the first introduction of HPV vaccines into the
Korean market [30], but increased to 37% in 2016, when the HPV
vaccine was introduced into the NIP [31], and 50% in 2021. How-
ever, as the awareness and practice of HPV vaccination were still
the lowest among the 10 recommendations, HPV vaccination has
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excellent potential for policy interventions to raise awareness. In
2022, the population eligible for HPV vaccination through the NIP
was expanded from 12-year-old girls to those aged between 12 years
and 17 years and low-income women aged between 18 years and
26 years [32]. Safe gender (i.e., having no gender, minimizing the
number of sexual partners, and using condoms) is recommended
to reduce the risk of exposure to HBV and HPV, which are sexu-
ally transmittable. Although the awareness of safe gender was rel-
atively low compared to that of other recommendations (63%),
the proportion of practice was high (86%), since no sexual activity
was included in safe gender.

In Korea, both opportunistic and organized cancer screening is
available. The National Cancer Screening Program provides fully
or partially funded screening for stomach, liver, colorectal, breast,
cervix, and lung cancers [33]. In our study, the levels of awareness
(96%) and practice (65%) of cancer screening were higher than
those of other recommendations and were minimally affected by
the COVID-19 pandemic. However, the practice of cancer screen-
ing has stagnated in recent years.

In this study, we found differences in awareness and practice
among regions; for example, the level of practice was higher in
Daegu, Gyeonggi, and Gyeongnam, while it was lower in Ulsan.
Regional differences in health-related behaviors have also been
found in other surveys, such as the KCHS [34]. The underlying
reasons for such differences require further investigation.

Our study had several limitations. First, information was col-
lected based on self-reporting, which can have recall bias, espe-
cially regarding vaccination history. Second, awareness and prac-
tice could be different in non-respondents. The response rate for
the 2021 survey was 17.1%. Low participation rates could lead to
non-response bias. Third, even though we designed the propor-
tional quota sampling according to geographical areas, age, and
gender for representativeness, the sample size could have been in-
sufficient, especially for the previous surveys from 2007 to 2016
with 1,000-2,000 participants in each survey.

Despite these limitations, our study had strengths. It was based
on nationwide, regularly conducted, population-based face-to-face
interview surveys. The levels of awareness and practice estimated
from this study represent the general population and can be used
to monitor the effects of cancer prevention programs.

In conclusion, we found that the awareness levels regarding
cancer prevention were high, while the practice levels were low.
The recommendation regarding not smoking and avoiding sec-
ondhand smoke showed higher awareness and practice levels
than other recommendations. Neither the awareness and practice
levels of cancer prevention nor the recommendations have changed
significantly in the last 15 years. However, the awareness of HPV
vaccination has increased, while the awareness of diet-related rec-
ommendations has decreased. The various policy implementations,
campaigns, and social events in previous years might not have
raised public awareness sufficiently to encourage people to prac-
tice these recommendations. As we have learned from tobacco
control, which achieved decreased smoking rates and changed

norms, enhanced policies and programs are needed to promote
physical activity, a healthy body weight, a balanced diet, and avoid-
ance of alcohol consumption to prevent cancer.
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