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Abstract 

Background:  Along with the rapid transmission of COVID-19, adherence to preventive behaviours plays a crucial role 
with respect to the control of COVID-19. However, different individuals’ psychological characteristics and risk percep-
tion result in various forms of response to preventive behaviours. Based on the Health Belief Model, this study identi-
fies the factors associated with preventive behaviours towards COVID-19 in South Korea during the initial stage of the 
COVID-19 pandemic.

Methods:  A cross-sectional study was conducted in April 2020 through an anonymous online survey. A total of 1207 
people in the age bracket of 20–59 years participated in the survey. Single and multiple linear regression analyses 
were conducted to identify the determinants of preventive behaviours against COVID-19.

Results:  The following factors were associated with preventive behaviours towards COVID-19: female gender 
(β = .124, p < 0.001), has a master’s degree or above (β = 0.065, p = 0.010), perceived susceptibility (β = .197, p < 0.001), 
self-efficacy (β = .404, p < 0.001), trust in radio (β = −.080, p = .006), trust in official government website (β = .057, 
p = .045), trust in social networks (β = .054, p = .033), and trust in family and friends (β = .068, p = .009), with an 
explanatory power of 41.5% (R2 = 0.415).

Conclusions:  To flatten the epidemic curve, it is important to understand the public’s risk perception and the moti-
vation behind behavioural responses that aim to promote preventive behaviours among the public. Thus, this study 
calls for the provision of accessible and credible information sources and demonstrates a public health campaign that 
encourages the public’s engagement in preventive behaviours towards COVID-19.
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Background
Since the outbreak of coronavirus disease in Wuhan, 
China, in December 2019 [1], the numbers of con-
firmed COVID-19 cases and deaths have rapidly surged. 
In South Korea, the first confirmed cases occurred on 
4 January 2020 [2], and the World Health Organization 
declared the insurgence of COVID-19 a global health 
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emergency on 31 January 2020. Along with the rapid 
transmission of COVID-19, there is the issue of the large 
number of people suffering from COVID-19 [3]. In the 
absence of treatment or vaccination in 2020, adherence 
to preventive behaviours was reported to have been help-
ful in flattening the epidemic curve [4, 5]. Beginning in 
March 2020, the WHO announced a number of infection 
prevention guidelines, such as those on hand washing, 
physical distancing, and wearing a mask. Even after the 
COVID-19 pandemic is over, there is a possibility that 
other diseases will arise and become prevalent before any 
remedies for them are suggested. From this point of view, 
it is significant to study how people engage in preventive 
behaviours and to make people adopt such behaviours 
during the initial stage of a disease.

To be able to control the spread of COVID-19, health 
authorities have urged the public to abide by preventive 
behaviours. Reflecting on the past, people’s responses to 
pandemic regulations have been presented in various for-
mats. For example, when the 2003 SARS outbreak took 
place in Hong Kong, approximately 75% of the people fol-
lowed personal preventive behaviours, such as wearing 
masks and washing hands [6]. In contrast, when the 2009 
influenza A/H1N1 epidemic occurred, only 21.5% of the 
Hong Kong survey participants reporting wearing a face 
mask when they had an influenza-like disease in the early 
stage of the epidemic [7]. Moreover, in response to the 
COVID-19 pandemic, 81.8% of American and Austral-
ian participants were reported to have complied with the 
stay-home regulations [8].

According to previous studies, different individuals’ 
psychological characteristics and risk perceptions result 
in various forms of responses to preventive behaviours. 
For example, Shahnazi et  al. found that psychological 
responses such as perceived benefits and self-efficacy 
positively influence the adoption of preventive behav-
iours [9]. Additionally, De Zwart et  al. demonstrated 
that perceived levels of higher risk are related to engage-
ment in more preventive behaviours [10]. Although many 
researchers have reached the agreement that psycho-
logical responses and risk perceptions influence indi-
vidual preventive behaviour, most of their studies have 
not examined how the psychological characteristics and 
perception of risk can be affected by different knowl-
edge and information sources. Given the importance 
of understanding the public’s perception of health risks 
and of offering reliable information sources to the public, 
this study aims to explore the role of Health Belief Model 
(HBM) factors in facilitating preventive health behav-
iours towards COVID-19 among South Koreans [11–14].

The HBM model was originally developed to study 
why patients do not adopt preventive behaviours such 
as medication and vaccination to minimize their health 

threat [15]. The Health Belief Model is used as a concep-
tual framework to explain how psychological character-
istics, risk perception and cues are related to adherence 
to preventive behaviours. Therefore, considering the 
HBM components, which consist of perceived suscepti-
bility, severity, benefits, barriers, self-efficacy, and cues 
to take action, helps us to understand health behaviours 
and to suggest suitable interventions to encourage peo-
ple adhere to preventive behaviours [16]. Since the HBM 
is the most representative model and many other mod-
els have been based on its structure, if we find that the 
HBM model is useful when applied to relevant situa-
tions, then our modelling work can easily be expanded to 
other models in follow-up works. Such expansion would 
be especially helpful when people are faced with new 
situations, such as the SARS and H1N1 pandemics, and 
researchers are able to analyse their changes in health 
behaviour using the HBM model [1, 4, 9].

For this study, we scrutinize the relationship between 
reliable information sources and preventive behaviours 
from the sociocultural perspective. Our study results are 
expected to provide appropriate communication strate-
gies to overcome the infectious COVID-19 epidemic and 
offer a basis for policy recommendations.

Methods
Data source
We administered a cross-sectional survey. To evaluate 
the public’s health behaviour responses to COVID-19, we 
conducted an anonymous online survey. To increase the 
representativeness of the sample, a proportional strati-
fied sampling that reflected age, gender, and population 
region in the sample quota ratios was used. The number 
of participants was set based on the composition of the 
registered resident population announced by Statistics 
South Korea in February 2020. A total of 1406 patients 
visited the online survey between April 14 and April 20, 
2020.

In South Korea, the first confirmed COVID-19 cases 
occurred on 4 January 2020, which prompted the Korea 
Disease Control and Prevention Agency to implement 
the ‘New Normal Level’ and strengthen their surveil-
lance [17]. When the fourth confirmed case occurred on 
28 January 2020, the KCDC scaled up the alert level and 
conducted publicity campaigns about taking preventive 
behaviours against infectious disease. During the month 
of February, the number of confirmed cases increased 
radically as the new infectious disease rapidly spread 
nationwide, even at the local community level. During 
this period, the health authorities conducted various 
campaigns on personal preventive behaviours through 
posters, digital images, and text messages. In particu-
lar, they suggested specific health behaviours according 
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to place and time in order to induce people to adhere to 
health behaviours.

To evaluate the public’s health behaviour responses to 
COVID-19, we developed a questionnaire made up of 
26 questions (5 sociodemographic questions; 5 health 
behaviour questions; 9 Health Belief Model questions 
and 7 questions about cues to take action), and we con-
ducted online research using a research panel. An online 
research panel is a sample of persons who have already 
agreed to take surveys on websites. Since these indi-
viduals have already agreed to provide their sociodemo-
graphic information, it is easy for researchers to maintain 
an appropriate balance across age, gender, and popula-
tion region. Additionally, based on a privacy policy, spe-
cific personal information about the respondents such as 
their name and address are not permitted to be exposed 
to the researchers.

The data for the analysis were collected by an online 
research company named “TRUIS”, which maintains 
420,000 online panels [18]. According to the composition 
of the registration population announced by the National 
Statistics Office in February 2020, we set gender, age 
group, and regional quota ratios. Before beginning the 
survey, TRUIS set gender, age group, and regional quota 
ratios based on registration population data for impar-
tial analysis. At first, 1406 people had accessed the online 
survey. A total of 102 participants exceeded the quota 
ratio, so we excluded them from the survey. For example, 
assuming that 1406 subjects were subject to the survey, 
165 people were allocated to the quota when apply-
ing the ratio of the number of men in their 20s. Thus, if 
200 men in their 20s answered the questions, then the 
results of the survey could be biased. This means that, in 
this example, 35 respondents would need to be excluded 
from the sample. Ultimately, a total of 1304 respondents 
completed the questionnaire; however, among them, 
66 respondents did not complete the survey, and 31 
respondents did not provide consistent responses. There-
fore, we concluded that 1207 respondents were credible 
based on the quota ratios, which resulted in a response 
rate of 92.5%.

The final sample size was 1207, with a considerable 
margin error of 2.82% and a 95% confidence interval. 
Since this study analysed people’s autonomous actions or 
responses to COVID-19, which means that they needed 
to be able to decide their actions on their own, it was 
important to choose adults as the respondents. For this 
reason, the survey decided to provide comprehensive 
information about the adult population in the age bracket 
of 20–59 years. Prior to the survey, participants agreed to 
the provision that the contents and purpose of this study 
were understood and that they were willing to partici-
pate in the study. Anonymous participation was strongly 

mandated, and no identifiable information was collected 
from the respondents.

Outcome measure
To evaluate the degree of the respondents’ adherence 
to COVID-19 preventive behaviours, we analysed their 
responses to the personal preventive measures recom-
mended by the World Health Organization (WHO). The 
WHO developed a comprehensive strategy to control 
COVID-19 that is made up of a list of actions recom-
mended for individuals, communities, governments, and 
international bodies to suppress the spread of the SARS-
CoV-2 virus [19]. Of these actions, we focused on the 
individual aspects of the preventive measures to assess 
the respondents’ beliefs and perceptions concerning pre-
ventive behaviours regarding COVID-19. Consequently, 
we used five items, namely, frequent hand hygiene, res-
piratory etiquette, wearing a mask, environmental clean-
ing at home, and self-quarantine. The answers were rated 
on a 7-point scale ranging from 1 = strongly disagree to 
7 = strongly agree. The total value of the precautionary 
behaviours was calculated by averaging the scores of each 
of the questions. To measure internal consistency, a reli-
ability analysis was carried out on the preventive behav-
iours scale comprising 5 items. The Cronbach’s alpha 
value for the survey was .75, which indicated an accept-
able level of reliability.

Independent variables
By building upon the HBM from previous literature, we 
developed a total of eight categories of determinants 
that influenced the preventive behaviours taken towards 
preventing COVID-19. The structured variables covered 
sociodemographic information, perceived susceptibil-
ity, perceived severity, perceived benefit, perceived bar-
rier, self-efficacy of preventive behaviours, and cues to 
take action. In particular, the sociodemographic charac-
teristics of the survey participants included gender, age, 
education level, monthly household income, and marital 
status.

The second part of this study was based on the HBM. 
The study participants were asked to provide their opin-
ions on specific statements. Perceived susceptibility, 
severity, benefits, and barriers were each evaluated. To 
measure the HBM factors, except for self-efficacy, the 
respondents are asked to answer the two separate ques-
tions. The final scores from each factor were obtained 
by averaging each score. If the final score was above the 
average score, this was considered indicative of each fac-
tor being at a high level. Perceived susceptibility refers 
to one’s belief regarding the possibility of being infected 
(e.g., If I do not take precautions, I think I will be more 
likely to be infected with COVID-19). Perceived severity 
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refers to one’s belief in the seriousness of the infection 
(e.g., If I am infected with the SARS-CoV-2 virus, it will 
impact me severely) [20]. Perceived benefits refer to the 
efficacy of preventive behaviours in reducing the risk of 
being infected by the SARS-CoV-2 virus (e.g., If I follow 
the preventive behaviours, doing so will reduce the risk of 
getting infected with COVID-19). In contrast, perceived 
barriers represent the obstacles that inhibit the imple-
mentation of preventive behaviours (e.g., It is annoying 
and uncomfortable to follow preventive behaviours) [21]. 
The answers were scored on a scale ranging from 1 to 7 
(1 = strongly disagree, 7 = strongly agree).

Self-efficacy refers to an individual’s confidence in suc-
cessfully carrying out preventive health behaviours for 
the prevention of COVID-19 (e.g., I am able to follow the 
preventive behaviours) [22]. The survey participants were 
asked to assess their self-efficacy through a question, and 
they were asked to indicate their level of agreement using 
a 7-point Likert scale.

Finally, the HBM assumes that people are set in motion 
through cues to take action. These cues to take action 
trigger individuals to take action by using various sources 
[23]. We chose seven items to evaluate the survey par-
ticipants’ trust cues that could affect their preventive 
behaviours. The respondents were asked to indicate how 
much they trusted the following sources of information 
with regard to the information provided about COVID-
19: printed media, radio, television, health care provid-
ers, official government website, social networks, and 
family and friends. The answers were scored from 1 (do 
not trust at all) to 7 (trust completely). The scores were 
obtained by averaging the scores of the seven questions. 
To measure internal consistency reliability, we calculated 
the Cronbach’s alpha coefficient on items of the Health 
Belief Model and cues to take action. The Health Belief 
Model subscale consisted of 9 items and α = .71, while 
the cues to take action subscale consisted of 7 items and 
α = .79. Each of the Cronbach’s alpha values showed that 
the questions reached acceptable levels of reliability.

Statistical analyses
A descriptive analysis was conducted to illustrate the 
general characteristics of the study sample using the fre-
quencies and percentages of the categorical variables. We 
conducted single and multiple linear regression analy-
ses to identify the factors that affected the respondents’ 
health behaviours towards COVID-19 prevention. The 
data were analysed using IBM SPSS software version 22.

Results
Background characteristics of the study population
Table 1 summarizes the sociodemographic characteris-
tics of the survey respondents. In total, there were 616 

men (51%) and 591 women (49%). The mean age of the 
respondents was 40.1 years (M = 40.1, SD = 11.06). A 
majority of the respondents had a bachelor’s degree or 
above (75.5%), and 67% of them had a monthly income 
of over KRW 3,000,000. Approximately half (52%) of 
the respondents reported being married.

Personal preventive behaviours
Figure  1 describes the results of the frequency distri-
bution analysis of the personal preventive behaviours 
recommended by the WHO. These items, which were 
measured using a seven-point scale, were divided into 
three groups: Group 1 (“do not comply”) includes the 
respondents who felt uncomfortable complying with 
the preventive behaviours (1 to 3 points); Group 2 
(“neutral”) includes all the respondents who replied 
that they were “undecided” (4 points); and Group 3 (“do 
comply”) includes the respondents who agreed to com-
ply with the preventive behaviours (5 to 7 points).

The survey found that more than 89.4% of the 
respondents engaged in personal preventive behav-
iours. Most of the respondents wore masks (95.7%), fre-
quently engaged in hand washing (94.9%), and covered 
their mouths while coughing (91.3%).

Table 1  Sociodemographic characteristics of the survey 
respondents (n = 1207)

a KRW Currency of Korea (1000 KRW is approximately 1 USD)

Variables N %

Gender

  Male 616 51

  Female 591 49

Age groups in years

  20–29 275 22.8

  30–39 278 23

  40–49 329 27.3

  50–59 325 26.9

Education

  Less than a bachelor’s degree 296 24.5

  Bachelor’s degree 461 38.2

  Master’s or higher 450 37.3

Monthly household income (10,000 KRW)a

   < 300 397 32.9

  300 < 600 549 45.5

   ≥ 600 261 21.5

Marital status

  Married 628 52

  Never married 537 44.5

  Divorced/widowed/separated 42 3.5
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Factors associated with personal preventive behaviours
We conducted a simple regression analysis by sepa-
rately setting the sociodemographic characteristics, the 
Health Belief model, and the cues to take action factors 
as the explanatory variables. The dependent variable 
was a simple calculated mean of the personal preventive 
behaviours, which are shown in Fig. 1, including respira-
tory etiquette, environmental cleaning at home, physical 
distancing, wearing masks and frequent hand hygiene. 
Table  2 presents the results of the simple linear regres-
sion analysis. The univariate analysis indicated that all 
the independent variables, except monthly household 
income, were significantly associated with personal pre-
ventive behaviours taken to prevent COVID-19.

The significant variables from the simple linear 
regression analysis were included in the multiple lin-
ear regression analysis to identify the factors associated 
with personal preventive behaviours. These variables 
accounted for approximately 41.5% of the variance found 
in the preventive behaviours.

As shown in Table 3, the eight factors that had statisti-
cally significant effects on COVID-19 preventive behav-
iours were as follows: female gender (β = .124, p < 0.001); 
holding at least a master’s degree or above (β = 0.065, 
p = 0.010); perceived susceptibility (β = .197, p < 0.001); 
self-efficacy (β = .404, p < 0.001); trust in the radio 
(β = −.080, p = .006); social networks (β = .054, p = .033); 
official government website (β = 0.057, p = .045); and 

family and friends (β = .068, p = .009). However, other 
factors, such as age, income, perceived severity, perceived 
benefits, perceived barriers, trust in print media, trust 
in television, and trust in health care providers were not 
associated with preventive behaviours.

Discussion
Our study revealed the relationships that exist between 
HBM factors and COVID-19 preventive behaviours in 
South Korea. The results of this study show that per-
ceived susceptibility and self-efficacy positively influ-
ence the adoption of preventive behaviours. Therefore, 
it is important for the government and health officials to 
provide reliable information about pandemic status and 
guidelines for adherence to preventive behaviours. In 
addition, our study found that trust information channels 
and trust information sources have effects on preventive 
behaviours. Understanding the characteristics of those 
who trust a particular information channel or source 
might help persuade these individuals to engage in pre-
ventive behaviours. Our results also identified that soci-
odemographic factors such as age and education level 
influence preventive behaviours. Given the severe threats 
presented by COVID-19, performing preventive behav-
iours in the early stage of the pandemic played a key role 
in slowing the spread of the disease.

First, our study analysed personal preventive behav-
iours. Most of our study respondents engaged in 

Fig. 1  Frequencies of preventive behaviour
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preventive behaviours. Previous Asian epidemic out-
breaks and Asian cultural characteristics may have influ-
enced the respondents’ active engagement in preventive 
behaviours. Since a large number of Asian countries have 
already experienced numerous other infectious disease 
outbreaks, many Asians hold the belief that intervention 
protects them from viral infection [24]. As per the study 
of Tong (2020), East Asians tend to be more engaged in 
personal preventive behaviours because of Asian health 
beliefs [25].

Second, we examined the factors associated with per-
sonal preventive behaviours. Factors such as gender, edu-
cation level, perceived susceptibility, self-efficacy, trust 
in information from the radio, trust in information from 
social networks, trust in the official government website, 
and trust in family and friends were significant predictors 
of preventive behaviours. This study identified that belief 
factors and credible information sources are related to 

preventive behaviours and highlighted the importance of 
providing an appropriate communication strategy to the 
public to help them remain engaged in adherence to pre-
ventive behaviours.

Our findings have shown how sociodemographic fac-
tors influence the adoption of preventive behaviours. In 
our analysis, being a woman was found to be a signifi-
cant factor affecting preventive behaviours. Since women 
are more likely to be health-conscious and risk-averse, 
women tend to better comply with preventive behav-
iours towards infectious diseases than do men [6, 26]. For 
example, women’s adherence to preventive behaviours 
was found to be stronger than that of men in Hong Kong 
[7], Serbia [27], and South Korea [28] during the COVID-
19 pandemic. Furthermore, individuals with higher 
educational backgrounds tend to abide by preventive 
behaviours. This may be caused by the fact that individu-
als with higher education levels are more likely to have 

Table 2  Results of the simple linear regression analysis

Independent variables β P value

Gender (female) 1.634 <.001

Age group in years
  20–29 −.732 .021

  30–39 −.398 .206

  40–49 −.207 .493

  50–59 (Reference)

Education level
  Less than a bachelor’s degree .238 .407

Sociodemographic characteristics   Bachelor’s degree (Reference)

  Master’s or higher .756 .003

Monthly household income
   < 300 −.037 .885

  300 < 600 (Reference)

   ≥ 600 .090 .756

Marital status
  Never married −.785 .001

  Married (Reference)

  Divorced/widowed/separated −.342 .576

Health belief model Perceived susceptibility 1.533 <.001

Perceived severity 1.086 <.001

Perceived benefits 1.526 <.001

Perceived barriers −.233 .002

Self-efficacy 2.113 <.001

Cues to take action Print media .343 <.001

Radio .249 .003

Television .702 <.001

Health care providers .733 <.001

Official government website .734 <.001

Social networks .176 .020

Family and friends .662 <.001
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a better assessment of risk management and are more 
likely to be exposed to information relating to preventive 
behaviours [14]. A study by Leung found that survey par-
ticipants with higher education levels tended to abide by 
preventive behaviours in the case of the 2003 SARS out-
break in Hong Kong [6]. Another possible explanation for 
this outcome is that a longer education period tends to 
provide better training to adhere to government-recom-
mended behaviours [29].

Of all the HBM factors, our study found perceived sus-
ceptibility and self-efficacy to be important determinants 
in adherence to preventive behaviours. Perceived sus-
ceptibility refers to an individual’s evaluation of health 
risks, while risk perception can influence the level of an 
individual’s preventive behaviours [30–32]. However, this 
differs from the pattern seen in previous studies where 
perceived severity is strongly associated with compliance 
with preventive actions. This may be due to the charac-
teristics of COVID-19. While COVID-19 is highly con-
tagious, it does have a relatively low mortality rate. This 
is perhaps the reason people are worried about being 
infected by SARS-CoV-2. However, they regard it as a 
challenge that society has to overcome. Another possible 
explanation is the difference in the data collection tim-
ing. In the early phase of the epidemic, people panicked 

because of the limited amount of reliable information. 
As time has passed, people have come to be exposed 
to much information, and they have come to realize 
the pandemic’s status and the importance of preven-
tive behaviours. This is why it is important for the gov-
ernment and health officials to share and communicate 
credible information about the pandemic status with 
the public. In our study, self-efficacy was found to be the 
greatest factor in explaining compliance with preven-
tive behaviours. According to the HBM, self-efficacy is 
a strong predictor of health-promoting behaviours [33, 
34]. Self-efficacy refers to an individual’s ability to suc-
cessfully carry out behaviour change [22]. This result is in 
alignment with the extant literature that suggests that the 
communication strategy of pandemics should increase an 
individual’s confidence in their capacity to adopt preven-
tive behaviours [14].

Trust in different information channels influences the 
levels of knowledge and beliefs regarding the COVID-19 
pandemic [35]. Our study has shown that trust in infor-
mation from the radio has a negative effect on preventive 
behaviours. As per the study by Hwang on the patterns 
among South Korean radio listeners, the number of 
radio listeners is gradually decreasing, and fewer listen-
ers use the radio to acquire knowledge and information 

Table 3  Results of the multivariate linear regression analysis of preventive behaviours

Variables B SE β P value

Sociodemographic factors Gender Female .960 .177 .124 <.001

Age in years 20–29 −.054 .312 −.006 .862

30–39 .283 .267 .031 .289

40–49 .277 .241 .032 .252

50–59 (Reference)

Education Less than a bachelor’s degree .235 .229 .026 .306

Bachelor’s degree (Reference)

Master’s or above .519 .200 .065 .010

Marital status Married (Reference)

Never married −.023 .224 −.003 .919

Divorced/widowed/separated −.392 .485 −.019 .420

Health belief model factors Perceived susceptibility .655 .099 .197 <.001

Perceived severity .172 .092 .049 .062

Perceived benefits .103 .109 .029 .342

Perceived barriers −.094 .061 −.036 .125

Self-efficacy 1.504 .105 .404 <.001

Cues to take action Reliable channels Print media .075 .085 .026 .375

Radio −.232 .084 −.080 .006

Television .104 .098 .032 .289

Social networks .142 .067 .054 .033

Reliable resources Health care providers −.020 .097 −.006 .838

Official government website .172 .086 .057 .045

Family and friends .238 .091 .068 .009
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[36]. Given the passivity of the radio communication 
type, guiding people’s health behaviour via the use of 
radio information is more difficult than in other forms of 
media [37]. Another possible explanation could be related 
to the listeners’ political stance. The majority of radio lis-
teners in South Korea listen while they are in their vehi-
cles [36]. This implies that most of the radio listeners own 
their own vehicles. The minimum required driving age in 
South Korea is 19, which is relatively higher than that in 
Western countries. In addition, because of costly vehicle 
prices, it is rare for young people to own their own vehi-
cles. Under these specific circumstances that are present 
in South Korea, people who can drive are more likely to 
be of an older age and financially capable of purchasing 
and maintaining their own vehicles. According to a study 
that examined the relationship between political orienta-
tion and attitudes and behaviour with respect to the H1N1 
virus crisis of 2009, people who preferred traditional news 
sources were less concerned about the flu outbreak. Con-
sidering these facts, we can conclude that radio listeners in 
South Korea are more likely to be more conservative and 
thus are less likely to engage in preventive behaviours [38].

Furthermore, trust in the information found on social 
media has a positive impact on preventive behaviours. 
With technological advances, the information circulated 
via social media has become more tangible and interactive 
[39, 40]. Given that people can upload first-hand infor-
mation while on the scene and share specific information 
demanded by the people, social media plays a crucial role 
during crisis events [41]. However, since social media does 
not have strict controls over circulated information, there 
is much misinformation and fake news found in the online 
space [42]. Thus, to draw the most from social media, it is 
important to correct misinformation and deliver easy and 
understandable messages to the public [13].

Interpersonal communication has suggested to be an 
effective tool to motivate behaviour change [43]. In our 
study, we found that the trust placed in the information 
received from family and friends tended to have a posi-
tive impact on the respondents’ preventive behaviours. 
Individuals who directly experienced a crisis might pro-
vide detailed information of the crisis events to other 
individuals; this can prove helpful for others who are 
working to define the ongoing situation [44, 45]. Because 
of direct contact, interpersonal channels have been found 
to be more successful in engendering change [43].

In addition, our study revealed that if people trust gov-
ernment information more, then they will practice pre-
ventive behaviours more often. During these times of 
uncertainty, people are eager to find scientific and valid 
information about the pandemic. At this point, the gov-
ernment needs to provide reliable sources and recom-
mendations to the public, and the public needs to trust the 

government’s capacity and follow their suggestions [46]. 
A relationship of trust between the government and the 
public play a key role in ending such a pandemic [47, 48]. 
Prior to COVID-19, South Korea experienced infectious 
epidemics such as influenza, A/H1N1, and the Middle East 
respiratory syndrome corona virus (MERS-CoV). These 
experiences have helped the Korean government learn the 
importance of having an epidemic response mechanism. To 
combat COVID-19, the Korea Centers for Disease Control 
& Prevention (KCDC) not only posted the national counts 
of the daily COVID-19 cases on its website but also offered 
daily infographics and charts, which were accessible via 
internet search engines and social media [2]. Through these 
channels, the public was able to easily access information 
about the pandemic, which might have positively influ-
enced their adherence to preventive behaviours.

Our study does have several drawbacks. First, the data 
were collected based on the respondents’ self-reports. This 
could mean that the responses given might be different 
from information obtained through observation. Second, 
the cross-sectional survey could not measure the respond-
ents’ changes over time. Given that the public’s response 
could have been different depending on the specific situ-
ation of the pandemic, a longitudinal study is required to 
examine the changes taking place over time. Third, the use 
of online panels limited the participation of certain impor-
tant population groups. People who did not have access to 
the internet or social media were not able to participate in 
the survey. Therefore, the results might be applicable only 
to a certain group of users with online literacy.

Despite these limitations, an apparent strength of this 
study is that we explored people’s adherence to personal 
preventive behaviours towards COVID-19 and investi-
gated the factors associated with preventive behaviours 
based on the HBM. Considering that the HBM has often 
been used in studies to explain people’s risk perception 
and health behaviour, it is anticipated that our study can 
explain preventive behaviours with respect to the socio-
cultural perspective by using various cues to take action 
variables, such as reliable communication channels and 
sources. Based on this aspect, this study suggests a rela-
tive community strategy that reflects the social and cul-
tural backgrounds of South Koreans.

Conclusion
Our study identified the factors associated with personal 
preventive behaviours found in South Korea. The factors 
of perceived susceptibility, self-efficacy, trust in the infor-
mation from the radio, trust in the information on social 
networks, trust in the government, and trust in the infor-
mation obtained from family and friends were significantly 
associated with preventive behaviours in the current study. 
Many people are still suffering from the consequences of 
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the COVID-19 pandemic. To triumph against these conse-
quences, it is important that we have precise risk percep-
tions and adhere to preventive behaviours that stem from 
credible information. Our study suggests that the govern-
ment and health professionals should provide scientific 
information via a number of trusted media channels and 
sources and promote public health campaigns to help the 
public understand the concerned information and encour-
age them to engage in preventive behaviours.

Abbreviations
HBM: Health Belief Model; WHO: World Health Organization.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12889-​022-​13355-x.

Additional file 1. 

Acknowledgements
We would like to express gratitude to all the people who are working to end 
the COVID-19 pandemic.

Authors’ contributions
Conceptualization: JWB; methodology: JWB, JWC, and KHK; software: JWB; 
validation: all the authors; formal analysis: JWB; investigation: all the authors; 
data curation: JWB; original draft preparation: JWB; review and editing: all the 
authors. The author(s) read and approved the final manuscript.

Funding
No funding was obtained for this study.

Availability of data and materials
The datasets generated during and analysed during the current study are 
not publicly available due to the necessity to protect data that are still under 
analysis for further studies; however, they are available from the correspond-
ing author upon reasonable request.

Declarations

Ethics approval and consent to participate
All survey protocols were approved by the Korea University Institute Review 
Board (KUIRB-2020-0077-01), and all methods were carried out in accordance 
with its guidelines and regulations. The subjects were all over 18 years old, and 
informed consent was obtained from all subjects before the survey.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 28 July 2021   Accepted: 25 April 2022

References
	1.	 Kwok KO, Li KK, Chan HHH, Yi YY, Tang A, Wei WI, et al. Community 

responses during early phase of COVID-19 epidemic, Hong Kong. Emerg 
Infect Dis. 2020;26(7):1575.

	2.	 Kim H. The sociopolitical context of the COVID-19 response in South 
Korea. BMJ Glob Health. 2020;5(5):e002714.

	3.	 Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, et al. A novel corona-
virus from patients with pneumonia in China, 2019. N Engl J Med. 
2020;382(8):727–33.

	4.	 Sheppard J, Thomas CB. Community pharmacists and communication 
in the time of COVID-19: applying the health belief model. Res Soc Adm 
Pharm. 2021;17(1):1984–7.

	5.	 Maier BF, Brockmann D. Effective containment explains subexponen-
tial growth in recent confirmed COVID-19 cases in China. Science. 
2020;368(6492):742–6.

	6.	 Leung GM, Lam TH, Ho LM, Ho S, Chan B, Wong I, et al. The impact of 
community psychological responses on outbreak control for severe 
acute respiratory syndrome in Hong Kong. J Epidemiol Commun Health. 
2003;57(11):857–63.

	7.	 Lau JT, Griffiths S, Choi K-c, Lin C. Prevalence of preventive behaviors and 
associated factors during early phase of the H1N1 influenza epidemic. 
Am J Infect Control. 2010;38(5):374–80.

	8.	 Czeisler MÉ, Howard ME, Robbins R, Barger LK, Facer-Childs ER, Rajarat-
nam SMW, et al. Early public adherence with and support for stay-at-
home COVID-19 mitigation strategies despite adverse life impact: a 
transnational cross-sectional survey study in the United States and 
Australia. BMC Public Health. 2021;21(1):503.

	9.	 Shahnazi H, Ahmadi-Livani M, Pahlavanzadeh B, Rajabi A, Hamrah MS, 
Charkazi A. Assessing preventive health behaviors from COVID-19 based 
on the health belief model (HBM) among people in Golestan province: a 
cross-sectional study in Northern Iran; 2020.

	10.	 De Zwart O, Veldhuijzen IK, Elam G, Aro AR, Abraham T, Bishop GD, et al. 
Perceived threat, risk perception, and efficacy beliefs related to SARS and 
other (emerging) infectious diseases: results of an international survey. Int 
J Behav Med. 2009;16(1):30–40.

	11.	 Abraham C, Sheeran P. In: Conner M, Norman P, editors. The health belief 
model. Predicting health behaviour: research and practice with social 
cognition models. Maidenhead: Open University Press; 2005.

	12.	 Harper CA, Satchell LP, Fido D, Latzman RD. Functional fear predicts public 
health compliance in the COVID-19 pandemic. Int J Ment Heal Addict. 
2021;19(5):1875–88.

	13.	 Zhong Y, Liu W, Lee T-Y, Zhao H, Ji J. Risk perception, knowledge, informa-
tion sources and emotional states among COVID-19 patients in Wuhan, 
China. Nurs Outlook. 2021;69(1):13–21.

	14.	 Kim S, Kim S. Analysis of the impact of health beliefs and resource factors 
on preventive behaviors against the COVID-19 pandemic. Int J Environ 
Res Public Health. 2020;17(22):8666.

	15.	 Carpenter CJ. A meta-analysis of the effectiveness of health belief model 
variables in predicting behavior. Health Commun. 2010;25(8):661–9.

	16.	 Wong LP, Alias H, Wong P-F, Lee HY, AbuBakar S. The use of the 
health belief model to assess predictors of intent to receive the 
COVID-19 vaccine and willingness to pay. Hum Vaccine Immunother. 
2020;16(9):2204–14.

	17.	 Korea Centers for Disease Control and Prevention Agency. 2020 [Available 
from: https://​www.​kdca.​go.​kr/​board/​board.​es?​mid=​a3040​20000​00&​
bid=​0030.

	18.	 http://​Truis.​co.​kr. Accessed 20 Jan 2021.
	19.	 World Health Organization; Overview of public health and social meas-

ures in the context of COVID-19: interim guidance, 2020.
	20.	 Rimal RN, Juon HS. Use of the risk perception attitude framework for pro-

moting breast cancer prevention. J Appl Soc Psychol. 2010;40(2):287–310.
	21.	 Janz NK, Becker MH. The health belief model: a decade later. Health Educ 

Q. 1984;11(1):1–47.
	22.	 Glanz K, Rimer BK, Viswanath K. Health behavior and health education: 

theory, research, and practice. San Francisco: Wiley; 2008.
	23.	 Jose R, Narendran M, Bindu A, Beevi N, Manju L, Benny P. Public percep-

tion and preparedness for the pandemic COVID 19: a health belief model 
approach. Clin Epidemiol Glob Health. 2020.

	24.	 Wada K, Oka-Ezoe K, Smith DR. Wearing face masks in public during the 
influenza season may reflect other positive hygiene practices in Japan. 
BMC Public Health. 2012;12(1):1–6.

	25.	 Tong KK, Chen JH, Yu EWy, Wu AM. Adherence to COVID-19 precautionary 
measures: applying the health belief model and generalised social beliefs 
to a probability community sample. Appl Psychol Health Well Being. 
2020;12(4):1205–23.

https://doi.org/10.1186/s12889-022-13355-x
https://doi.org/10.1186/s12889-022-13355-x
https://www.kdca.go.kr/board/board.es?mid=a30402000000&bid=0030
https://www.kdca.go.kr/board/board.es?mid=a30402000000&bid=0030
http://truis.co.kr


Page 10 of 10Baek et al. BMC Public Health          (2022) 22:944 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	26.	 Prati G, Pietrantoni L, Zani B. A social-cognitive model of pandemic 
influenza H1N1 risk perception and recommended behaviors in Italy. Risk 
Anal. 2011;31(4):645–56.

	27.	 Cvetković VM, Nikolić N, Radovanović Nenadić U, Öcal A, K Noji E, Zečević M. 
Preparedness and preventive behaviors for a pandemic disaster caused by 
COVID-19 in Serbia. Int J Environ Res Public Health. 2020;17(11):4124.

	28.	 Park J-H, Cheong H-K, Son D-Y, Kim S-U, Ha C-M. Perceptions and behav-
iors related to hand hygiene for the prevention of H1N1 influenza trans-
mission among Korean university students during the peak pandemic 
period. BMC Infect Dis. 2010;10(1):1–8.

	29.	 Duan T, Jiang H, Deng X, Zhang Q, Wang F. Government intervention, risk 
perception, and the adoption of protective action recommendations: 
evidence from the COVID-19 prevention and control experience of China. 
Int J Environ Res Public Health. 2020;17(10):3387.

	30.	 Rosenstock IM. Historical origins of the health belief model. Health Educ 
Monogr. 1974;2(4):328–35.

	31.	 Gamma A. Ebola prevention research: the role of threat in ebola preven-
tion behaviours: University of Zurich; 2019.

	32.	 Van der Pligt J. Risk perception and self-protective behavior. Eur Psychol. 
1996;1(1):34–43.

	33.	 Bandura A. Self-efficacy: toward a unifying theory of behavioral change. 
Psychol Rev. 1977;84(2):191.

	34.	 Mukhtar S. Mental health and emotional impact of COVID-19: Applying 
Health Belief Model for medical staff to general public of Pakistan; 2020.

	35.	 Ali SH, Foreman J, Tozan Y, Capasso A, Jones AM, DiClemente RJ. Trends 
and predictors of COVID-19 information sources and their relationship 
with knowledge and beliefs related to the pandemic: nationwide cross-
sectional study. JMIR Public Health Surveill. 2020;6(4):e21071.

	36.	 Hwang YSI, Kim J. Differences in uses and perceptions of radio depend-
ing on radio listening patterns. Korean J Broadcast Telecom Stud. 
2014;28(2):249–85.

	37.	 Smith ML, Menn M, McKyer ELJ. Effectiveness of the radio as a health 
information source. J Radio Audio Media. 2011;18(2):196–211.

	38.	 Baum MA. Red state, blue state, flu state: media self-selection and 
partisan gaps in swine flu vaccinations. J Health Polit Policy Law. 
2011;36(6):1021–59.

	39.	 Veil SR, Buehner T, Palenchar MJ. A work-in-process literature review: 
incorporating social media in risk and crisis communication. J Contingen-
cies Crisis Manag. 2011;19(2):110–22.

	40.	 Liu BF, Fraustino JD, Jin Y. Social media use during disasters: how informa-
tion form and source influence intended behavioral responses. Commun 
Res. 2016;43(5):626–46.

	41.	 Jang K, Baek YM. When information from public health officials is 
untrustworthy: the use of online news, interpersonal networks, and 
social media during the MERS outbreak in South Korea. Health Commun. 
2019;34(9):991–8.

	42.	 Melki J, Tamim H, Hadid D, Farhat S, Makki M, Ghandour L, Hitti E. Media 
exposure and health behavior during pandemics: the mediating effect of 
perceived knowledge and fear on compliance with COVID-19 prevention 
measures. Health Commun. 2022;37(5):586-96.

	43.	 Michael M, CHEUVRONT CCJB. Health communication on the internet: 
an effective channel for health behavior change? J Health Commun. 
1998;3(1):71–9.

	44.	 Spence PR, Lachlan KA, Griffin DR. Crisis communication, race, and natural 
disasters. J Black Stud. 2007;37(4):539–54.

	45.	 Sutton JN, Palen L, Shklovski I. Backchannels on the front lines: emergency 
uses of social media in the 2007 Southern California Wildfires; 2008.

	46.	 Mirzaei A, Kazembeigi F, Kakaei H, Jalilian M, Mazloomi S, Nourmoradi 
H. Application of health belief model to predict COVID-19-preventive 
behaviors among a sample of Iranian adult population. J Educ Health 
Promot. 2021;10:69.

	47.	 Eichenberger R, Hegselmann R, Savage DA, Stadelmann D, Torgler B. 
Certified coronavirus immunity as a resource and strategy to cope with 
pandemic costs. Kyklos. 2020;73(3):464–74.

	48.	 Gozgor G. Global evidence on the determinants of public Trust in Gov-
ernments during the COVID-19. Appl Res Qual Life 2021:1-20.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Determinants of adherence to personal preventive behaviours based on the health belief model: a cross-sectional study in South Korea during the initial stage of the COVID-19 pandemic
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Data source
	Outcome measure
	Independent variables
	Statistical analyses

	Results
	Background characteristics of the study population
	Personal preventive behaviours
	Factors associated with personal preventive behaviours

	Discussion
	Conclusion
	Acknowledgements
	References


