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Abstract

The coronavirus disease 2019 (COVID-19) is the first pandemic in history where technologies and social media are used on a large scale to make people
safe, informed, productive, and connected. At the same time, these technologies enabled the rise of the infodemic, which endangered pandemic control. This
study aimed to assess COVID-19 information exposure in the community, the efforts to find related information in online media, and COVID-19 preventive be-
havior. A cross-sectional study was conducted with 909 participants in Indonesia using the consecutive sampling technique. Data were collected using a ques-
tionnaire distributed through social media (WhatsApp, Instagram, and Facebook) and analyzed using univariate analysis, bivariate analysis (Chi-square test),
and multivariate analysis (multiple logistic regression). The results showed that about 838 (92.2%) participants said they often or always obtain information
about COVID-19 online, 662 (72.8%) participants stated that information from online sources increased their knowledge of the disease, and 728 (80.1%) said
that online information enabled them to make preventive efforts. Marital status (AOR = 1.81, p-value = 0.002) and perceived susceptibility (AOR = 1.42, p-
value = 0.011) were the most influential factors for COVID-19 preventive behaviors. Information sources and channels frequently accessed by the community

must be professionally managed by the government as valuable tools for mitigating an epidemic or pandemic.
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Introduction

During the coronavirus disease 2019 (COVID-19)
pandemic, abundant related information is spread. This
condition is often referred to as an infodemic.! An info-
demic can cause public health problems by affecting the
effectiveness of programs or initiatives aimed at citizens’
health, campaigns, awareness, and welfare.2:3 People use
the internet as the main reference to receive the most up-
to-date information on COVID-19.4 The new media the-
ory by Mark Poster proposes that Web 2.0 and its sup-
porting technologies—primarily related to an internet
connection—have a unique character that can alter hu-
man communication.? It can further expand the flow of
information through social media because people can
now freely become information providers themselves, as
one of the characteristics of new media is that they are
decentralized and user-generated (e.g., information
sources do not have to come from government or mass
media companies but could also be generated from the
people who further spread the information they attain).>
Another question for public health is whether the info-

demic generally protects people through its information.

Online media, especially social media, is one of the
leading platforms available for health promotion.®
Online media has become one of the channels used to
change behavior, but changing behavior is complex. The
Health Belief Model explains how people can undertake
preventive behavior as instructed.” This model shows the
importance of seeing how far the information attained
can awaken perceived susceptibility and severity in this
pandemic.” Thus, this study aimed to investigate infor-
mation exposure in the community, the efforts to find in-
formation in online media, and preventive behaviors dur-
ing the COVID-19 pandemic in Indonesia.

Method

A cross-sectional online study was performed to as-
sess COVID-19 information exposure from online media,
the efforts of people to seek information, and the deter-
minants of prevention behaviors for COVID-19. All par-
ticipants were selected using consecutive sampling under
the following inclusion criteria: an Indonesian citizen
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aged at least 18 years old, lived in Indonesia during the
data collection period, and willing to participate as stated
in informed consent.

The population number was attained by Statistics
Indonesia in 2010 (237,641,326 people).8 The minimum
sample size was calculated with the formula using
OpenEpi version 3 with a confidence interval (CI) of
95%, resulting in 1,083 respondents. To anticipate in-
complete surveys, added 10%; therefore, the total mini-
mum sample was 1,191 participants.

The data were collected using a questionnaire ad-
dressing: 1) the demographic characteristics of the par-
ticipant, including sex, origin, residence, age, marital sta-
tus, education, and occupation; 2) efforts to seek out in-
formation, sources of information, the information
sought, and responses and feelings about the information;
3) knowledge of COVID-19 transmission, assessed by 16
items (“correct,” “incorrect,” or “do not know”); 4) per-
ceived benefits of information and perceived severity and
perceived susceptibility of COVID-19, assessed by 11
items using a Likert scale (“strongly agree,” “agree,” “hes-
itate,” “disagree,” or “strongly disagree”); and 5) preven-
tive behavior for COVID-19, assessed by 10 items (“al-
ways,” “often,” “sometimes,” or “never”).

These variables were assessed using the median point,
resulting in two categories for knowledge (poor and
good), perceived benefits to information (beneficial and
not beneficial), perceived severity of COVID-19 (did not
trigger fear and triggered fear), perceived susceptibility
to COVID-19 (susceptible and not susceptible), and pre-
ventive behavior (poor and good). The demographic
characteristics of the participants, knowledge, and per-
ception of COVID-19 became the independent variables.
Preventive behavior for COVID-19 became the depend-
ent variable. Referring to the definition of infodemic from
the World Health Organization,!-9 this study categorized
participants who said they often or always get informa-
tion on COVID-19 online as experiencing an infodemic.
Conversely, if participants stated that they had never or
rarely been exposed to information on COVID-19, they
were not in the infodemic category. The questionnaires
were tested on 22 respondents for validity (Pearson’s cor-
relation) and reliability (Cronbach’s alpha >0.60).

The data were collected online and distributed
through social media (WhatsApp, Instagram, and
Facebook) during the second through fourth weeks of
July 2020. Invitations to take part in the survey were dis-
tributed through social media. The eligible participants
were then asked to complete the questionnaire. They
were also asked to share the questionnaire link with o-
thers. The questionnaire link distribution continued until
the required number of samples was met.

The data were analyzed using free version of SPSS
version 25. Descriptive statistics were used for the fre-
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quency, proportion, mean, median, and standard devia-
tion. The Chi-square test was used to examine the inde-
pendent and dependent variables’ relationship and iden-
tify the significant factors (p-value<0.05). The significant
factors were then included in the multivariate analysis
(binary logistic regression model) to determine the pre-
dictors of COVID-19 preventive behavior, indicated by
the adjusted odds ratio (AOR) and a p-value of <0.05.

Results

Of the 909 participants, the majority were female
(76.3%), from Bali (53.9%), living in urban areas
(68.2%), finished with their undergraduate studies
(45%), married (49.9%), working in the private sector
(31.5%), and aged 21-30 years old (51.59%) (Table 1)
(see Supplementary Files in Availability of Data and
Materials).

About 92.2% of the participants said they often or al-
ways obtain information on COVID-19 online. For infor-
mation references, 80.1% of participants stated that they
receive information from official government sources and
59.3% from study articles. The preferred forms of
COVID-19-related information were infographics
(56.4%), video (39.8%), and audio (3.7%). For infor-
mation sharing, 39.9% of the respondents rarely did it,
27.8% sometimes, 18.8% often, 11.1% never, and 6.4%
very often (see Supplementary Files in Availability of
Data and Materials).

This study showed that information seeking was done
on conventional online news portals (44.9%), non-con-
ventional online news versions (34.0%), and online chat
applications (35.0%). Information seeking through
social media was done very often (42.2%). Frequently
sought COVID-19-related information was about pre-

Table 1. Participants’ Demographic Characteristics (n = 909)

Variable Category n %
Sex Male 215 23.7
Female 694 76.3
Origin Western Indonesia 320 35.2
Central and Eastern Indonesia 589 64.8
Residence Rural 289 31.8
Urban 620 68.2
Age <20 years 78 8.6
21-30 years 469 51.6
31-40 years 204 22.4
=40 years 158 17.4
Marital status Single 442 48.6
Married 467 51.4
Education Primary education 205 22.6
Higher education 704 77.4
Occupation Student 195 21.5
Unemployed 91 10.0
Private sector 286 31.5
Civil servant 211 23.2
Others (farmers, teachers, lecturers,
drivers, and others) 126 13.9
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Table 2. Preventive Behavior for COVID-19 Based on Demographic Characteristics, Knowledge, and Perception (n = 909)

Preventive Behavior for COVID-19

Variable Category Good (n = 456) Poor (n = 453) p-values
(=Median) (<Median)
Sex Male 101 (46.98) 114 (53.02) .
Female 355 (51.15) 339 (48.85) 0.285
Education Primary education 91 (44.39) 114 (55.61) .
Higher education 365 (51.85) 339 (48.15) 0.061
Origin Western Indonesia 154 (48.13) 166 (51.88) .
Central and Eastern Indonesia 302 (51.27) 287 (48.73) 0.365
Residence Urban 149 (51.56) 140 (48.44) .
Rural 307 (49.52) 313 (50.48) 0.567
Occupation Student 82 (42.05) 95 (45.02) 0.009
Unemployed 48 (52.75) 43 (47.25) 0.721
Others 71 (56.35) 55 (43.65) 0.806
Private sector 139 (48.60) 147 (51.40) 0.160
Civil Servant 116 (54.98) 95 (45.02) .
Marital status Single 190 (42.99) 252 (57.01) .
Married 266 (56.96) 201 (43.04) 0.000
Age <20 years 29 (37.18) 49 (62.82) .
21-30 years 231 (49.25) 238 (50.75) 0.050
31-40 years 96 (47.06) 108 (52.94) 0.136
=40 years 100 (63.29) 58 (36.71) 0.000
Knowledge (mean+SD) 15.09 (1.14) 14.71 (1.65) 0.000
Poor 110 (44.18) 139 (55.82) .
Good 346 (52.42) 314 (47.58) 0.046
Perceived benefits of information Beneficial 447 (50.39) 440 (49.61) 0.382
Not beneficial 9 (40.91) 13 (59.09) .
Perceived severity of COVID-19 (mean+SD) 12.31 (2.95) 11.89 (2.78) 0.027
Did not trigger fear 154 (47.38) 171 (52.62) .
Triggered fear 302 (51.71) 282 (48.29) 0.211
Perceived susceptibility to COVID-19 (mean+SD) 19.14 (4.99) 18.09 (4.31) 0.001
Susceptible 205 (45.66) 244 (54.34)
Not susceptible 251 (54.57) 209 (45.43) 0.007

vention efforts (health protocols such as using masks,
hand washing, and physical distancing), at approximately
60.3%.

This study showed that most respondents (93.4%)
read the titles and articles, and 76.0% rechecked the in-
formation’s correctness by searching for clarification
from online news portals. Confusion, ordinary feelings,
and anxiety were the three most frequent responses when
obtaining COVID-19 information. Most participants
(72.8%) perceived that the information increased their
knowledge, and 80.1% stated that it enabled them to
make preventive efforts. Nevertheless, only 48.6% of the
respondents confirmed their ability to perform manage-
ment measures if exposed to COVID-19, while 50.4%
felt that the information could reduce anxiety. This study
showed that the majority agreed and feared COVID-19
(38.8%), mostly the fear of losing their life (53.0%). The
inconvenience was felt by 41.6% of respondents, and
sleep disturbance happened to 5.8%.

Table 2 shows that risk factors associated with
COVID-19 preventive behavior were age, marital status,
occupation, knowledge, perceived severity, and perceived

susceptibility (p-value<0.05). In the modeling to see the
influence of all variables associated with COVID-19 pre-
ventive behavior, this study used a p-value limit of <0.25.
Table 3 shows that the model 2 results, which had an
AOR and 95% ClI, did not pass. When together, marital
status (p-value = 0.002) and perceived susceptibility (p-
value = 0.011) were the most influencing factors for the
respondents’ COVID-19 preventive behaviors.

Discussion

This study assessed the COVID-19 information flow
and channels from online media, information-seeking be-
havior, and determinants of preventive behavior during
the pandemic. The findings showed that the information
was primarily obtained from credible sources, and de-
spite increasing anxiety, the information could enhance
knowledge and ability in prevention. During the COVID-
19 pandemic, online media was one of the main sources
of information widely accessed by people. In this study,
social media was the most frequently accessed. Social
media has emerged as a vital technology for disaster risk
reduction, including preparedness, response, and re-
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Table 3. Influence of Demographic Characteristics, Knowledge, and Perception on Preventive Behavior for COVID-19

(n =909)
Model 1 Model 2
Variable
Crude OR (95% CI) Adjusted OR (95% CI)
Knowledge Poor ref ref
Good 1.39 (1.03-1.86) 1.26 (0.93-1.72)
Perceived severity Did not fear ref ref
Fear 1.19 (0.91-1.56) 1.21 (0.85-1.48)
Perceived susceptibility Susceptible ref ref
Not susceptible 1.43 (1.11-1.85) 1.42 (1.08-1.85)
Occupation Civil servant ref ref
Private sector 0.77 (0.54-1.11) 0.93 (0.61-1.42)
Student 0.59 (0.40-0.88) 1.04 (0.58-1.88)
Not working 0.92 (0.59-1.49) 1.02 (0.59-1.76)
Others 1.05 (0.68-1.64) 1.14 (0.70-1.86)
Marital status Single ref ref
Married 1.75 (1.35-2.28) 1.81 (1.25-2.61)
Age <20 years ref ref
21-30 years 1.64 (1.01-2.68) 1.31 (0.73-2.36)
31-40 years 1.50 (0.88-2.56) 0.81 (0.39-1.65)
=40 years 2.91 (1.66-5.10) 1.56 (0.75-3.23)

Notes: OR = Odd Ratio, CI = Confidence Interval

covery activities.10 Twitter (65%) was by far the domi-
nant social media platform used in other countries for
study around disaster recovery, followed by Facebook
(16%).10

In crises and disasters, communities often use social
media platforms to stay connected, share experiences,
and access vital information and resources to support dis-
aster response and recovery.!0 These platforms have be-
come even more helpful for disaster-impacted communi-
ties to stay connected in the global pandemic. Indeed, so-
cial media appears as a useful tool for public health.11-13
It can also act as a surveillance tool for disease control
and mitigation, increase access to screening and disease
management, and provide peer support and bridge hu-
man connections during an epidemic.!!

An infodemic refers to too much information, includ-
ing false or misleading information, in digital and physi-
cal environments during a disease outbreak. It causes
confusion and risk-taking behaviors that can harm
health.2 This study found that respondents acquired ex-
tensive information on COVID-19 online, especially from
social media. For COVID-19, social media can be crucial
in disseminating health information and tackling info-
demics and misinformation.!4 Most respondents had not
yet experienced misinformation due to the infodemic.
The majority said that their sources of information were
mostly trusted, with government and research sites as the
two main references. It might be because most respon-
dents had a high education level; thus, they could choose
reliable information sources.

Misinformation was mainly driven by rumors, stigma,
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and conspiracy theories circulating on social media and
other online platforms.1> Kouzy, et al., revealed that mis-
information accounted for 24.8% (153 of 617) of all se-
rious tweets (e.g., not humor-related posts). Tweets from
unverified Twitter accounts contained more misinforma-
tion (31.0% versus 12.6% for verified accounts, p-va-
lue<0.001). Tweets from healthcare/public health ac-
counts had the lowest rate of unverifiable information
(12.3%, p-value = 0.04).16 This study also found that
most respondents felt that the COVID-19 information
they received increased their knowledge and ability to
take preventive measures. Social media is crucial in peo-
ple’s perceptions of disease exposure, resultant decision-
making, and risk behaviors.17:18 Exposure to media can
increase preventive behaviors against COVID-19.19

In this study, perceived susceptibility and marital sta-
tus influenced the preventive behavior for COVID-19
transmission. This result aligns with the study by
Eichenberg, et al., which found that a higher perceived
susceptibility level positively correlates to compliance
with protective measures.20 Study by Leung, et al., also
found that a higher perception of susceptibility to severe
acute respiratory syndrome was a positive and significant
predictor of prevention behavior and health service uti-
lization.21 In addition, study by Kim and Kim in Korea
showed that the number of children in a family positively
affected COVID-19 prevention behavior.19 As people be-
come more in touch with those prone to COVID-19, they
will increasingly take action to prevent the disease.!9
Increased COVID-19 information exposure was signifi-
cantly related to increased fear of COVID-19; the fear
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was related to the safety of the self and loved ones.22

Health promotion is more important than ever to fight
COVID-19. Health promotion will continue to be crucial
beyond the pandemic; therefore, using the latest techno-
logy with the human touch must be carefully balanced to
ensure successful future health promotion efforts.23
Government responses disseminated over social media
have been increasingly crucial in combating infodemics
and promoting accurate and reliable information for the
public. It also remains unknown whether government
posts would reach greater numbers of social media users
or have greater effects on them than infodemics would.24

Health information providers must provide unam-
biguous communication about health risks and preven-
tion measures,?2 including escalating the spread of accu-
rate health information through various online media and
strengthening regulations to protect people from misin-
formation and disinformation.!2.13.25.26 [n order to be
considered credible, social media platforms from the gov-
ernment should share data with behavioral and public
health researchers to understand the effects of such poli-
cies on both online and offline behaviors.24

These findings can give insight into developing health
messages and choosing the proper channels to facilitate
sustainable preventive behaviors in the community post-
pandemic situation. This study had several limitations.
The online survey made the results prone to respondent
bias. The number of samples was 1,191, but only 909
could be processed due to missing data. The sample dis-
tribution was not even, so it was less representative.

Conclusion

Most respondents have not yet experienced misinfor-
mation due to the infodemic because they searched for
information from relevant and credible sources (govern-
ment and researchers). However, it is undeniable that the
information had a psychological impact that cannot be
resolved by the information they read. Marital status and
perceived susceptibility are the determinants of preven-
tive behaviors for COVID-19 transmission. Information
sources and channels frequently accessed by the commu-
nity must be professionally managed as valuable tools for
mitigating an epidemic or pandemic in the post-COVID-
19 era.
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