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Infection preventive behaviors and its e

association with perceived threat and perceived
social factors during the COVID-19 pandemic
in South Korea: 2020 community health survey
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Abstract

Background: This study examined why some individuals have not properly performed health prevention behavior
during the coronavirus disease 2019 (COVID-19) pandemic. We used data from a community health survey conducted
by public health centers in South Korea to identify factors affecting COVID-19 prevention behavior in urban and rural
areas. Also, we examined whether individual-level demographic, socio-psychological, and structural variables affected
COVID-19 prevention behavior by referring to a model explaining individuals'health prevention behavior. In particular,
the study is significant as not many other measures were suggested besides compliance with personal quarantine
rules during the early phase of the pandemic in 2020. We hope that the results of this study will be considered in
further analysis of infection preventive behavior and in future health crises.

Methods: Probability proportional and systematic sampling were used to collect data in 2020 from 229,269 individu-
als. After exclusion, the valid data from 141,902 adults (86,163 urban and 44,739 rural) were analyzed. We performed
t-tests and analyses of variance to ascertain the differences in COVID-19 preventive behaviors according to demo-
graphic characteristics, and a post-hoc analysis was conducted using Scheffé’s test. Factors that affected participants’
COVID-19 preventive behaviors were analyzed using multiple regression analyses.

Results: The variables significantly influencing COVID-19 preventive behaviors in urban areas were age, gender, living
with two or more people, educational level, monthly household income, working status, influenza vaccination, daily
life stress, and perceived threat. In rural areas, age, gender, living with two or more people, education level, influenza
vaccination, daily life stress, perceived threat, and perceived social factors were significantly associated with increased
COVID-19 preventive behaviors.

Conclusions: Several demographic characteristics were associated with urban and rural residents’ COVID-19-related
preventive behaviors. A different approach is needed for the two regions in future policy. Future studies should aim to
improve the power of the model and include other factors that may be related to COVID-19 preventive behavior.

Keywords: COVID-19, Preventive behavior, Perceived threat, Perceived social factors, Multiple regression, Urban-rural
health behavior

Background

In January 2022, the number of COVID-19 cases in South
Korea exceeded 44 million, even though more than 80%
of the country had received the first dose of the vaccine
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[1]. From the early onset of COVID-19, owing to insuf-
ficient knowledge and the absence of medication to treat
the prevalent symptoms, healthcare professionals recom-
mended preventive actions to reduce the risk of infection
[2, 3]. To combat the spread of the virus, keeping a two-
meter distance, washing hands, wearing masks publicly,
individual quarantine rules, and international lockdowns
have become important measures [4]. While they seemed
effective at combating the virus, adverse outcomes such
as restricting individuals’ physical activities, depression
[3], and the negative impact on the social and economic
status of households across the country made other safer
measures necessary [2].

After 59.5% of the world’s population had received
at least one dose of the vaccine [5], many nations tried
to return to pre-pandemic life without the noted safety
measures. Unfortunately, mutations in the virus meant
that the personal quarantine rules had to be reinforced
[6]. However, individuals have not only the responsibility
to follow public health rules but also the right to take care
of their (and their families’) physical and mental well-
being by engaging in indispensable social activity [7].
Therefore, it is critical to study preventive health behav-
iors as they can vary depending on different individual
determinants.

Although several theories have attempted to explain
why individuals do not practice healthy behaviors, the
Health Belief Model (HBM) is the critical framework for
health preventive behavior. We examined three HBM
constructs: perceived threats, perceived severity, and per-
ceived susceptibility [8]. The perceived benefits that affect
individual health behavior are caused by an individual’s
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belief that perceived threats can be reduced, or positive
outcomes can result from health behavior; whereas per-
ceived barriers can result from the belief in losses, nega-
tive consequences, and costs owing to the behavior [9].
A recent study showed that individuals’ perception of
COVID-19 affected their infection preventive behavior
[10]. Thus, these selected constructs from the HBM can
be used to analyze the demographic, socio-psychological,
and structural variables that affect individuals’ health
behavior [11]. This study applied this framework to iden-
tify the factors influencing COVID-19 preventive behav-
iors (Fig. 1).

Most people are aware of the COVID-19 threat and
behave based on their beliefs [12]. These threats affect the
prevention of COVID-19 through the perception people
have that they are highly likely to be infected (perceived
susceptibility) and that their health can be severely dam-
aged when they fall ill (perceived severity) [9]. Depending
on an individual’s perceived sensitivity, the evaluation of
other people’s health behavior can differ, and the recom-
mended prevention rules are actively followed according
to the perceived severity [13, 14]. An awareness of these
threats is important because it can predict the intentions
behind health behaviors and influence the practice of
preventive behaviors [15].

Recently, in previous research on COVID-19 infection
preventive behavior, a cross-sectional study conducted
in Iran stated that perceived barriers and fatalistic beliefs
were more significantly affected than self-efficacy and
perceived benefit [16]. In Pakistan, perceived threats
significantly affected personal lifestyles and coping with
stress in healthcare workers [17]. An international study

Perceived threat

Perceived severity

Perceived susceptibility

Perceived social factors

Perceived stigma

Perceived institutional
response ability

Fig. 1 Study framework of the perceived threat and perceived social factors concerning COVID-19 preventive behavior

COVID-19
preventive behavior
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showed that individuals’ trust in the government con-
cerning their ability to control COVID-19 was signifi-
cantly associated with infection preventive behaviors
adaptation [18]. Another study, which included structural
equation modeling, established that perceived sever-
ity, perceived susceptibility, subjective norms, perceived
health control, and intention—directly and indirectly—
affected the preventive behavior of South Korean youths
[19]. However, those previous studies have limitations
since they only included specific groups of people or
focused on individual factors that have not been consid-
ered in social and structural contexts for COVID-19 pre-
ventive behaviors.

Several countries, including the United Kingdom, the
United States, and Brazil, failed to respond adequately
to the initial outbreak, underestimating the impact of the
virus [20]. From the previous experience of the Severe
Acute Respiratory Syndrome (SARS) epidemic, it was
acknowledged that trust in government policy and expo-
sure to public health messages can lead to preventive
behavior against infectious diseases [21]. Moreover, in
research on Middle East Respiratory Syndrome disease
in South Korea, health behavior was significantly related
to trust in policy and belief in the spread of the disease
[22]. In particular, presenting confrontational policy and
proper communication, based on scientific evidence,
induces related health behaviors and improves trust in
the government, institutions, and media [23]. That is,
health behavior is affected by the social environment—
the higher the trust in government policy, the more peo-
ple are willing to comply with the system and preventive
rules [24]. Thus, it was concluded that it is necessary to
understand COVID-19 preventive behavior from this
perspective.

Trusting the government is key in a democratic soci-
ety and can affect the behavior of citizens in a crisis [25];
thus, collectivism may increase individuals’ trust in and
compliance to government policies [25]. South Korea has
been rated as one of the countries that responded well
to the COVID-19 pandemic in the East, where the col-
lectivistic culture is highly critical [26]. Since collectiv-
istic values are known to be prevalent in South Korea, a
recent COVID-19 health behavior study stated that per-
ceived stigma can affect individuals’ preventive actions
[27]. To verify the research questions, social factors (i.e.,
the adequacy of the community institutions and neigh-
bors’ response to the pandemic event) were added to the
survey.

Using national data collected from all provinces,
COVID-19 health behaviors were analyzed by separating
urban and rural areas, which reported different results
in other countries [16]. Although there are fewer social
interactions in rural areas than in urban areas, high
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infection and mortality rates have been reported owing
to low testing and the reluctance to wear masks, and not
following government policy [28]. As early reports noted
that the concerns and trust in health professionals, which
affected preventive behaviors, tended to be lower in rural
areas compared to urban ones, it is important to study
the level of COVID-19 perception among regions and
adherence to prevention rules [29]. Another study stated
that in rural areas, the lower the trust in government pol-
icy, the lower were residents’ infection preventive behav-
iors [30]. Therefore, this study was conducted to identify
what factors affect individuals’ health behaviors in pre-
venting COVID-19 and whether these differ in distinct
regions. From the analysis results, an attempt was made
to suggest an effective and practical approach to public
health policy.

Methods

Study population and data collection

We used data from a community health survey, which
has been performed in South Korea annually at public
health centers across the country since 2008 to establish
and evaluate local health plans, and to produce compa-
rable health statistics of the regions by standardization
of the survey system. The community health survey was
conducted from August 16 to October 31, 2020, when
a trained surveyor directly visited the sample house-
holds and conducted face-to-face interviews (computer-
assisted personal interviewing) with the participants
through a laptop. The survey has 142 items across 18 cat-
egories such as smoking, drinking, COVID-19. The tar-
get population was adults aged > 19 years as of July 2020.
First, based on the number of households by housing
type (apartment/detached house) in the district, the sam-
ple regions allocated to each district (Dong/Eup/Myeon)
were extracted using probability proportional sampling.
Second, the sample households were selected using sys-
tematic sampling, and an average of five households per
sample regions were selected.

We only used data from 2020 after the outbreak of
COVID-19. Of the 229 269 cases who participated in the
2020 community health survey, 141,902 cases were used
for the final analysis, excluding those who had at least
one missing value on the three items with eight ques-
tions related to COVID-19 preventive behavior. In South
Korea, there are 17 cities and provinces and “Dong,
Eup, and Myeon” is an administrative district classified
according to city type and the number of residents. For
this comparative analysis, 86 163 residents reported liv-
ing in “Dong”—a regional unit in an urban area—while
55,739 residents reported living in “Eup”/ “Myeon”—a
regional unit in a rural area.
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Measures

The variables consisted of four sections: demographic
characteristics, perceived threats, perceived social fac-
tors, and COVID-19 preventive behaviors. Each item is
presented in Table 1.

Demographic characteristics

Variables affecting COVID-19 preventive behaviors
were selected as demographic characteristics. There
were eight items: age (reclassified as 19-29, 30-49,
50-69,>70 years), gender (male, female), education
(under elementary school, middle/high school, associate/
bachelor’s degree, master’s or higher degree), monthly
household income (reclassified as less than 100, 101-300,

Table 1 Study measures
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301-500, and 501 or more; ten thousand won unit), type
of household (single-person household, household with
two or more members), influenza vaccination (yes/no),
working status (yes/no), and daily life stress. Daily life
stress was measured with a single question: “How much
stress do you usually feel in your daily life?” Responses
were made with a four-point Likert scale ranging from 1
“seldomly felt” to 4 for “extremely felt,” with higher scores
indicating higher levels of stress.

COVID-19 preventive behaviors

COVID-19 preventive behaviors were based on the
guidelines of World Health Organization, Centers for
Disease Control and Prevention, and prior literature

Variables Categories

Reference

Demographic characteristics

- Age (reclassified as 19-29, 30-49, 50-69, > 70 years)

- Gender (male, female)

- Education (under elementary school, middle/high school, associate/bachelor’s
degree, master’s or higher degree)
- Monthly household income (reclassified as less than 100, 101-300, 301-500, > 501;

ten thousand won unit)

Lietal [31]
Beaudoin et al. [32]
Gunderson et al. [33]
Tang et al. [34]
Peterson et al. [35]

- Type of household (single-person household, household with two or more mem-

bers)
- Working status (yes/no)

- Influenza vaccination (yes/no)

- Daily life stress (seldom felt, felt a little, felt much, extremely felt)

COVID-19 preventive behaviors
Wearing a mask

- Did you cover your mouth and nose with your sleeve when sneezing or coughing?
- Did you wear a mask in indoor facilities used by unspecified people?

Lietal [31]
Graupensperger et al

- Did you wear a mask if it is difficult to keep a distance of more than two meters [36]

between people outdoors?
Social distancing

Monnig et al. [37]

- Did you maintain a two-meter distance between people for your health?

- Did you refrain from going outside/meetings/events?

Hand washing

- How often did you wash your hands after returning from outside?

- Did you thoroughly wash your hands under running water for at least 30 s?
- How often do you use soap or hand sanitizer when washing your hands?

Perceived threat

Perceived severity
with COVID-19

- Iam concerned that the COVID-19 epidemic will

-Iam concerned that | will die if | become infected

Rayani et al. [38]
Beaudoin et al. [32]
Fujii et al. [39]

cause economic damage to my family and myself
including losing my job or difficulty in finding a job

Perceived susceptibility

- Iam concerned that | will be infected with COVID-19

-l am concerned that my family and other vulnerable people (older people, infants,
and patients) will become infected with COVID-19

Perceived social factors
Perceived stigma

- Iam concerned that | will be criticized or harmed by

Hong et al. [27]

those around me if | am infected with COVID-19

Perceived institutional response ability
appropriate?

- government including the Ministry of Health and Welfare

- Do you think the COVID-19 response ability of each of the following institutions is

Chen et al. [25]
Rieger et al. [24]
Liu & Mesch [40]

and the Korea Centers for Disease Control and Prevention
- mass media such as broadcasting and newspapers

- local medical institutions
- neighbors and co-workers
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[31, 36, 37]. Three items are assessed with eight ques-
tions: hand washing, wearing a mask, and social distanc-
ing. Regarding wearing a mask, three questions were
selected (e.g., “Did you wear a mask when it was not
possible to keep the distance of more than 2 m between
people outdoors?”). Responses were 1: strongly agree,
2: agree, or 3: disagree. Social distancing consisted of
two questions (e.g., “Did you practice the following
social distancing procedures during the past week; that
is, maintaining a two-meter distance between people
outdoors and refraining from going outside/meetings/
events?”). Responses were 1: strongly agree, 2: agree, or 3:
disagree. The average scores coded in reverse were used
for wearing a mask and social distancing. Hand washing
included three questions (e.g., “Did you thoroughly wash
your hands under running water for at least 30 s when
doing regular washing?”). Responses were 1: always, 2:
often, 3: sometimes, or 4: almost never (reclassified as: 3
(always), 2 (often), and 1 (sometimes/almost never)). For
the eight questions, the average scores were used, which
represented higher scores and greater engagement in
COVID-19 preventive behaviors. The range of COVID-
19 preventive behaviors’ scores was from 1 to 3.

Perceived threat

Perceived threat consists of perceived severity and per-
ceived susceptibility. Perceived severity was based on two
statements: “I am concerned that I will die if I become
infected with COVID-19” and “I am concerned that the
COVID-19 epidemic will cause economic damage to my
family and myself including losing my job or difficulty in
finding a job” (1: strongly agree, 2: agree, 3: neutral, 4: dis-
agree, or 5: never). Perceived severity scores ranged from
1to 5.

Perceived susceptibility was assessed through two
statements: “I am concerned that I will be infected
with COVID-19” and “I am concerned that my fam-
ily and other vulnerable people (older people, infants,
and patients) will become infected with COVID-19” (1:
strongly agree, 2: agree, 3: neutral, 4: disagree, or 5: never).
The average scores coded in reverse were used; the higher
the scores, the greater the severity and susceptibility. Per-
ceived susceptibility scores ranged from 1 to 5.

Perceived social factors

Perceived social factors consisted of perceived stigma and
perceived institutional response ability. Perceived stigma
was assessed through the sentence, “I am concerned that
I will be criticized or harmed by those around me if I am
infected with COVID-19” (1: strongly agree, 2: agree, 3:
neutral, 4: disagree, or 5: never). Perceived institutional
response ability was assessed through the question, “Do
you think the COVID-19 response ability of each of the

Page 5 of 12

following institutions (government including the Min-
istry of Health and Welfare and the Korea Centers for
Disease Control and Prevention/mass media such as
broadcasting and newspapers/local medical institutions/
neighbors and co-workers) is appropriate?” (1: strongly
agree, 2: agree, 3: neutral, 4: disagree, or 5: never). All
perceived social factors were coded in reverse and ana-
lyzed using average scores. Perceived social factors scores
ranged from 1 to 5. The higher the score, the higher the
perceived stigma of trust in institutional response ability.

Data analysis

We analyzed the data using IBM SPSS Statistics 25.0
(Armonk, NY, USA), with significance set at 0.05. A
descriptive analysis was conducted to examine demo-
graphic characteristics, perceived threat, perceived social
factors, and the degree of COVID-19 preventive behav-
iors. We performed t-tests and analyses of variance to
ascertain the differences in COVID-19 preventive behav-
iors according to the demographic characteristics, and a
post-hoc analysis using Schefté’s test. Factors that affect
participants’ COVID-19 preventive behaviors were ana-
lyzed using multiple regression analyses. Cronbach’s as
were calculated to verify the reliability of the items.

Ethical considerations

The community health survey was conducted after
approval by the Medical Research Ethics Review Com-
mittee of the Korea Centers for Disease Control and
Prevention (KCDC). It was conducted after obtain-
ing informed consent from all survey participants prior
to data collection. The raw data used in this study were
provided as non-identifiable information after obtaining
approval from the KCDC through the community health
survey website (https://chs.kdca.go.kr/chs/index.do). In
addition, this study was exempted from obtaining con-
sent from the appropriate institutional review board (no.
Ewha-202203-0028-01).

Results

Differences between urban and rural COVID-19 preventive
behaviors according to demographic characteristics

Table 2 shows the differences between urban and rural
COVID-19 preventive behaviors according to demo-
graphic characteristics. In both urban and rural areas,
women’s COVID-19 preventive behaviors were higher
than those of men (p <0.001).

Concerning age, in urban areas, COVID-19 preven-
tive behaviors were higher in the order of 30-49, 50-69,
19-29, and>70 years (p<0.001). In rural areas, there
was no difference between those aged 19-49 years; how-
ever, they had higher preventive behaviors than those
aged > 50 years (p<0.001). In both areas, the higher the
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Table 2 Difference in COVID-19 prevention behavior according to demographics in urban and rural areas
Variables Urban (N=86,163) Rural (N=55,739)
N (%) M (SD) F/t p (Scheffé test) N (%) M (SD) F/t p (Scheffé test)
Gender
Male 39,331 (456) 262(032) -44366 <.001 25,654 (46.0) 2.54(037) -21651 <.001
Female 46,832 (54.4) 2.71(0.29) 30,085 (54.0) 2.61(0.36)
Age
19-29° 14,288 (16.6) 2.65(030) 191.280 <.001 (d<a<c<b) 4586(8.2) 264(033) 726399 <.001 (@b>c>d)
30-49° 29,366 (34.1)  2.69 (0.29) 12,489 (22.4) 265 (0.35)
50-69° 30,832 (35.8) 2.67(0.31) 23,294 (41.8) 2.60 (0.35)
>704 11,677 (13.6) 262 (0.34) 15,370 (27.6) 246 (0.40)
Education”
Under elementary school® 9166 (106)  260(0.34) 244077 <.001(@a<b<c<d) 16297(29.2) 247(040) 829,788 <.001(a<b<c<d)
Middle/high school® 32,884 (38.2) 2.66(0.32) 23,516 (42.2) 2.59(0.36)
Associate/bachelor’s degree® 39,653 (46.0) 2.69 (0.29) 14,544 (26.1) 2.66 (0.32)
Master and higherd 4310 (5.0) 2.72(0.27) 1274 (2.3) 2.71(0.29)
Income (monthly)”
<100° 6106 (7.1) 263(033) 85728 <.001(a<b<c<d) 9387(16.8) 248(039) 270289 <.011(cd>b>a)
101-300° 20,371 (23.6) 2.65(0.32) 14,713 (264) 2.56 (0.37)
301-500¢ 20,031 (23.2) 267 (0.31) 9768 (17.5) 2.61(0.35)
>500¢ 25356 (294) 2.69 (0.30) 8211 (14.7) 2.62 (0.34)
Household type”
Single person households 10,965 (12.7)  2.62(033) -14.941 <.001 9202 (16.5)  251(039) -18286 <.001
> 2 person households 75,187 (87.3) 2.67 (0.30) 46,537 (83.5) 2.59(0.36)
Working status”
Working 52,291 (60.7) 2.67(030) -1.378 0.168 36,273 (65.1) 2.56(0.38) -8.742 <.001
Not working 33,853(39.3) 267 (0.31) 19,440 (34.9) 2.59(0.36)
Influenza vaccination”
Vaccinated 43,776 (50.8) 2.68(031) -14414 <.001 35,161 (63.1) 2.60(0.35) 11.899 <.001
Not vaccinated 42,238 (49.0) 265 (0.31) 20,493 (36.8) 2.56(0.38)
Stress”
Seldomly felt stressed® 16,291 (18.9) 2.67(0.31) 4.158 0.006 (a,b,c<d) 16,575 (29.7) 2.55(0.38) 47.247 <001 (a<b<c<d)
Felt a little stressed® 48,026 (55.7) 2.67(0.31) 28,724 (51.5) 2.58(0.36)
Felt much stressed® 18,960 (22.0) 2.67 (0.30) 9120 (164) 260 (0.35)
Extremely felt stressed? 2880 (3.3) 2.69 (0.30) 1308 (2.3) 2.62(0.36)

" All missing values are included
abc and 9 represented the variable results of the scheffe test in order

education level and the higher the monthly household
income, the higher the preventive behaviors (p<0.001);
however, there was no significant difference between
the 301-500 and > 500 income groups in rural areas. In
both areas, preventive behaviors were higher in house-
holds with two or more people (p <0.001) as compared to
their counterparts. There was no difference between the
groups in terms of working status in urban areas; how-
ever, in rural areas, preventive behaviors in those who
did not (vs. did) engage in economic activity were higher
(p<0.001). In both areas, the vaccinated group showed
higher preventive behaviors than did the unvaccinated

(p<0.001). In urban areas, the group experiencing a high
amount of stress showed higher preventive behaviors
than the other three groups (p<0.001). In rural areas,
the higher the stress, the higher the preventive behaviors
(p <0.001).

Frequency distribution of COVID-19 preventive
behaviors in urban and rural areas.

Table 3 shows the frequency distribution of COVID-
19 preventive behaviors in urban and rural areas.
Among the COVID-19 preventive behaviors in both
areas, the most frequently answered “always” was for
the question, “Did you wear a mask in indoor facilities
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Table 3 Frequency distribution of COVID-19 preventive behaviors in Urban and rural area

Urban (n=86 163)

Rural (n=55739)

Variables Not agree/never

n (%)

Agree/sometimes
n (%)

Strongly
agree/always
n (%)

Not agree/never
n (%)

Agree/sometimes
n (%)

Strongly
agree/always
n (%)

Did you cover your 3780 (4.4) 26373 (30.6)
mouth and nose with
your sleeve when
sneezing or cough-
ing?

Did you wear a mask 282 (0.3) 11744 (13.6)
in indoor facilities

used by unspecified

people?

Did you wear a mask 443 (0.5) 12398 (14.4)
if it is difficult to keep

a distance of more

than two meters

between people

outdoors?

Did you maintain a 3542 (4.1) 28 864 (33.5)
two-meter distance
between people for

your health?

Did you refrain from
going outside/meet-
ings/events?

2285 (2.7) 29247 (33.9)

How often did you 1621(1.9) 13122(15.2)
wash your hands
after returning from

outside?

Did you thoroughly 12 093 (14.0) 29063 (33.7)
wash your hands
under running water

for at least 30 s?

56 010 (65.0)

74 137 (86.0)

73322 (85.1)

53757 (62.4)

54631 (63.4)

71420 (82.9)

45007 (52.2)

4170(7.5) 20435 (36.7) 31134 (55.9)

313(0.6) 11167 (20.0) 44 259 (79.4)

996 (1.8) 12451 (22.3) 42292 (75.9)

2118(3.8) 20031 (35.9) 33590 (60.3)

1192 (2.1) 19509 (35.0) 35038 (62.9)

2777 (5.0) 13774 (24.7) 39188 (70.3)

9806 (17.6) 19423 (34.8) 26510 (47.6)

used by unspecified people?” (86.0 vs. 79.4%), which
was followed by two questions: “Did you wear a mask
when it was not possible to keep the distance of more
than 2 m between people outdoors?” (85.1 vs. 75.9%),
and “How often do you wash your hands after return-
ing home?” (82.9 vs. 70.3%). However, for all the three
questions, the ratio was higher in urban areas than in
rural areas.

Frequency distribution of model constructs in urban

and rural areas

Table 4 presents the frequency distribution and reliabil-
ity of the urban and rural model constructs. Perceived
threat (3.85 vs. 4.00) and perceived social factors (3.88 vs.
4.05) were higher in rural in comparison to urban areas;
however, COVID-19 preventive behaviors were higher
in urban than in rural areas (2.67 vs. 2.58). Cronbach’s
as for perceived threat were 0.738 for urban and 0.776
for rural, Cronbach’s as for perceived social factor were
0.678 for urban and 0.751 for rural, and Cronbach’s as

for COVID-19 preventive behaviors were 0.715 for urban
and 0.773 for rural.

Predictors affecting COVID-19 preventive behaviors

in urban and rural areas

Table 5 shows predictors influencing urban and rural
COVID-19 preventive behaviors. Consequent to the
multiple regression analysis, the model explained 7.0%
of the variance of COVID-19 preventive behaviors in
urban areas. The variables influencing COVID-19 pre-
ventive behaviors were age (p=-0.018, p<0.001), gen-
der (female) (p=0.144, p<0.001), household type having
two or more members (p=0.033, p<0.001), education
level (B=0.136, p<0.001), monthly household income
(B=0.001, p=0.012), working status (f=0.022, p<.
001), influenza vaccination (p=0.050, p <0.001), daily life
stress (p=-0.025, p<0.001), perceived threat (f=0.022,
p<0.001), and perceived social factors (=0.089,
p<0.001); all of these had significant effects on COVID-
19 preventive behaviors (F=543.392, p <0.001).
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Table 4 Frequency distribution of model constructs in urban and rural areas

Urban (n=86 163)

Rural (n=55739)

Variables (n) Mean (SD) Cronbach’s a Mean (SD) Cronbach’s a
Perceived threat (4) 3.85(0.76) 0.738 4,00 (0.78) 0.776

Perceived severity (2) 3.62 (0.89) 0.498 3.84 (0.90) 0.543

Perceived susceptibility (2) 4,08 (0.80) 0.635 7(0.80) 0.652
Perceived social factor (5) 3.88(0.62) 0.678 405 (0.64) 0.751

Perceived social norms (1) 3.94 (1.00) - 2(0.96) -

Perceived response capacity in institutions (4)  3.81 (0.64) 0.781 3.98 (0.67) 0.834
COVID-19 preventive behavior (8) 267 (0.31) 0.715 2.58(0.37) 0.773

Wearing a mask (3) 2.77 (0.35) 0.677 267 (041) 0.709

Social distance (2) 245 (0.61) 0.621 246 (041) 0.671

Handwashing (3) 2.61(044) 0.580 247 (0.53) 0.677
COVID-19 Coronavirus 2019, SD Standard deviation
Table 5 Effectin COVID-19 preventive behaviors according to demographics, model constructs in urban area

Urban (N=86,163) Rural (N=55,739)
Variables B SE B t P B SE B t p
(constant) 2.104 0012 182.892 <.001 1916 0.019 101.075 <.001
Age 0.000 0.000 -0.018 -3.763 <.001 -0.003 0.000 -0.124 -17.663 <.001
Gender? 0.090 0.002 0.144 38.336 <.001 0.081 0.004 0.110 22621 <.001
Household type® 0.030 0.004 0.033 8.290 <.001 0.029 0.005 0.030 5.956 <.001
Education 0.056 0.002 0.136 29.646 <.001 0.090 0.003 0.196 29.997 <.001
Income(monthly) 0.004 0.001 0011 2522 0.012 -0.001 0.002 -0.002 -0.312 0.755
Working status® 0014 0.002 0.022 5633 <.001 0.005 0.004 0.007 1.465 0.143
Influenza Vaccination? 0.031 0.002 0.050 12.682 <.001 0.020 0.004 0.026 4991 <.001
Stress -0.011 0.002 -0.025 -6.665 <.001 -0.012 0.002 -0.024 -4.986 <.001
Perceived threat 0.048 0.002 0117 27.082 <.001 0.052 0.003 0.109 18.890 <.001
Perceived social factors 0.044 0.002 0.089 20.996 <.001 0.089 0.003 0.151 26.346 <.001
adj. R?=.070, F=543.392, p<.001 adj. R?=.116, F="550.425, p<.001

# Dummy variable(0 =male)
b Dummy variable (0 =one person household)
€ Dummy variable (0= Not working)

4 Dummy variable (0= Not vaccinated)

In rural areas, the model explained 11.6% of the vari-
ance in COVID-19 preventive behaviors. The results
showed that age (p =-0.124, p<0.001), gender (female)
(3=0.110, p<0.001), household type with two or
more members (f=0.030, p<0.001), education level
(=0.196, p<0.001), influenza vaccination (f=0.026,
p<0.001), daily life stress (p=-0.024, p<0.001), per-
ceived threat (p=0.109, p<0.001), and perceived
social factors (p=0.151, p<0.001) were associated
with higher COVID-19 preventive behaviors, and

these variables had significant effects on COVID-19
preventive behaviors (F =550.425, p <0.001). The asso-
ciations with monthly household income and employ-
ment status were non-significant.

Discussion

This study identified factors influencing COVID-19 pre-
ventive behaviors according to participants’ urban and
rural residence by using data from the 2020 commu-
nity health survey in South Korea. This study cited the
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constructs of HBM to explain individual health preven-
tive behavior and further applied perceived threats and
perceived social factors.

Our findings revealed that, in both urban and rural
areas, women rather than men had higher preventive
behavior, and the higher their educational background
and economic power, the greater the COVID-19 infec-
tion preventive behavior. Studies have shown that women
generally have a higher understanding and knowledge of
diseases than do men [41], and they play a more promi-
nent role in taking care of their families in dangerous sit-
uations such as natural disasters [42]. In addition, women
are more concerned and afraid of COVID-19 than men,
which explains why they actively engage in infection pre-
ventive behaviors [43]. Men were found to be three times
more likely to be admitted to the intensive care unit than
women [44], and studies have confirmed that COVID-19
infections have serious consequences for men [45].

Income and education levels are closely related to
infection preventive behavior, and the difference in pre-
ventive behavior according to income can be expected
in that people with high education levels have jobs with
high incomes, and those with higher incomes can obtain
better accurate health information than their counter-
parts [46]. During the 2002 SARS epidemic, high-income
was associated with accurate information access and
preventive actions related to infectious diseases [47].
This study found that COVID-19 preventive behavior
was performed more when family members were living
together rather than in a single-person household. This
tendency seems to be because single-person families do
not have to worry about children or older adults who are
highly vulnerable to the disease [48]. Even in the 2009
HINTI influenza outbreak, people with cohabitation fami-
lies participated highly actively in preventive actions to
avoid infection [49].

In this study, the 30-49 years age range group per-
formed preventive behavior better in urban areas, while
the 19-29 and 30-49 years age range groups performed
preventive behavior better in rural areas. There were no
significant differences in those aged 70 years or older in
both areas, most of whom did not adopt adequate pre-
ventive measures. This result is consistent with that of
previous studies that demonstrated that older adults
perceive a higher risk of COVID-19 but perform fewer
preventive actions because they are less concerned about
the severity of COVID-19 [50]. However, since the older
adults have a higher risk of COVID-19 infection, prior
studies have also confirmed higher preventive behavior
than middle-aged or young people [51]. Further stud-
ies should analyze factors according to age groups and
mediate appropriate infection preventive behavior. In
contrast to the results of this study, previous research

Page 9 of 12

has determined that young people are less likely to be
infected with COVID-19 or develop serious symptoms or
complications than their older counterparts [52]. There-
fore, they do not observe preventive behavior and ignore
the importance of the guidelines [53]. In this study, it is
assumed that the 30—49 years age range group actively
participated in preventive actions owing to economic
concerns because this age group is typically responsible
for economic activities.

In this study, both urban and rural participants felt
“very much” stressed about COVID-19. Research has
established that anxiety about the severity and transmis-
sion of the disease changed habits, induced concerns
about job security and subsequent financial problems,
and frequent fluctuations in the isolation period and
social distancing caused stress [12]. Life-threatening pub-
lic health emergencies can lead to depression and anxiety
disorders, particularly in vulnerable groups with reduced
immune function [54]. Therefore, proper management of
people experiencing physical and mental health concerns
at all stages of infectious disease management is needed
[55]. Healthcare in rural areas with high proportions of
vulnerable populations—such as older adults—but low
medical infrastructure should not be ignored.

In the case of flu vaccines, people who were vaccinated
against the flu in both urban and rural areas showed
COVID-19 preventive behavior. Although it is difficult to
accurately compare urban and rural flu vaccinations with
COVID-19 vaccination owing to the lack of adequate
research, follow-up studies on the link between COVID-
19 vaccination and flu vaccination are needed [56]. The
high participation in COVID-19 preventive behavior
according to gender, income level, presence or absence of
cohabitation families, and education level corroborated
the findings of previous studies, but preventive behavior
by age showed different results.

In this study, most people practiced COVID-19 infec-
tion preventive behavior, and more than 50% expressed
“very much” concerning all areas of infection prevention
rules in urban and rural areas. Studies conducted in Iran
and Hong Kong also confirmed that the compliance rate
for infection preventive behavior was high, thereby sup-
porting the results of this study [16, 57]. Looking at the
perceived threats according to the theoretical framework
applied in this study, both urban and rural areas were
concerned that vulnerable people (older adults, infants,
patients) would be infected with COVID-19, and they
were concerned about the economic ramifications. In
particular, in rural areas, older adults account for a large
proportion of the residents; therefore, there is a high pos-
sibility that they will not receive immediate treatment
even if they are infected with COVID-19 owing to a lack
of suitable medical facilities [48].
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Looking at the perceived stigma among perceived
social factors, studies generally show that people tend
to shift the responsibility to those who have not imple-
mented preventive measures in the event of a new infec-
tious disease epidemic [58]. The Shincheonji Church of
Jesus, one of South Korean’s religious sects, was respon-
sible for a church-wide infection in February 2020, which
is a representative example of stigma and perception of
a specific group. In previous studies, 77.4% stated, “I am
reluctant to belong to a specific religion, Shincheonji”
[59]. In a study by Jang and Sohn [60], the reason for
wearing a mask was that it is perceivable by others; those
who did not wear it would be criticized by others. Like
previous research, this study also confirmed that per-
ceived stigma is an important factor that causes certain
actions to be performed; however, additional research is
needed as higher negative stigma can increase anxiety
and social tension.

Concerning trust, most participants responded posi-
tively. Studies have shown that factors that increase risk
awareness and preventive behavior related to COVID-
19 include not only direct experience but also trust and
pro-social values in government and community health-
care [61]. In addition, existing literature noted that per-
ception drives behavioral changes and emphasized that
media plays an important role in providing and educating
the public with information related to new infectious dis-
eases such as COVID-19 [32]. Recently, owing to the high
consumption of health information through social net-
working services, appropriate infection prevention edu-
cation is required through said services, and individuals’
ability to evaluate accurate information is vital [62].

Perceived threats and perceived social factors were
high in rural areas, but COVID-19 preventive behav-
ior was lower in rural areas than in urban areas. Rural
areas have fewer medical facilities than cities, making it
difficult to respond immediately to COVID-19 [48], and
rural workers often lose their jobs when infected with
COVID-19 because, unlike cities, there are many jobs
that are difficult to perform at home. In addition, accord-
ing to previous studies, we confirmed that living with
others has a positive effect on the infection preventive
behavior of the elderly in rural areas [63], which is con-
sidered to be sensitive to the support and evaluation of
close acquaintances. However, the COVID-19 preventive
behaviors were relatively low in rural areas owing to their
lower level of information evaluation ability and posi-
tive attitude toward the efficiency of performing preven-
tive actions [46]. A study found that rural areas have low
health preventive behavior because of the high concen-
tration of conservative voters who are reluctant to wear
masks [48]. Taken together, to increase COVID-19 pre-
ventive behavior in rural areas, various factors that affect
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such behavior in rural areas should be identified through
follow-up studies, and infection prevention education
and policies should be implemented accordingly.

Finally, to identify the factors related to the model
used in this study of COVID-19 preventive behavior, the
effect of each factor on health behavior through multiple
regression analysis was 7% in cities and 11.6% in rural
areas. In the case of cities, gender was the largest related
factor. In the case of rural areas, education level was
the most related factor. The results confirmed that each
variable had a significant effect on infection preventive
behavior; however, the R? values were low. Although the
power of the model is low owing to limited survey data,
other factors can be added in further research.

Several questions were selected and analyzed to com-
pare COVID-19 preventive behaviors in urban and
rural areas; therefore, there is a limit to generalizing
the results. In addition, since this study was conducted
using community health survey data during the COVID-
19 pandemic, repeated studies are needed to determine
whether the model can be applied to other infectious
disease studies. Moreover, research on infection preven-
tive behavior by age is necessary, and it seems that pol-
icy establishment, public promotion, and education are
critical.

Conclusions

This study is one of the few to apply national data and
theoretical models to COVID-19 preventive behavior
in South Korea, including both urban and rural areas.
We began with an assumption that each characteristic
of urban and rural areas will affect COVID-19 preven-
tive behavior while simultaneously identifying why indi-
viduals do not behave properly in relation to their health.
The results showed that several demographic character-
istics of urban and rural residents were associated with
COVID-19 preventive behaviors; thus, there should be a
distinct approach that considers region in policy formu-
lation. In particular, the study is significant as not many
other measures were suggested besides compliance with
personal quarantine rules during the early phase of the
pandemic in 2020. The used model identified social fac-
tors, including perceived stigma and perceived insti-
tutional response ability, as vital. We hope that these
factors will be considered in further analysis of infection
preventive behavior and in future health crises.

Abbreviations
COVID-19: Coronavirus disease 2019; HBM: Health Belief Model; KCDC: Korea
Centers for Disease Control and Prevention.
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