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Effects of media on preventive behaviour during the
COVID-19 pandemic
Takahisa Suzuki 1✉, Hitoshi Yamamoto 2, Yuki Ogawa3 & Ryohei Umetani4

The novel coronavirus 2019 (COVID-19) pandemic required implementation of a variety of

measures. In addition to pharmaceutical measures, such as vaccines, changing individuals’

nonpharmaceutical preventive behaviour is essential to prevent the spread of infection. In

uncertain situations, such as a pandemic, media sources are important for guiding individuals’

decision-making behaviour. In this study, we examined the effects of media use on preventive

behaviour during COVID-19. Earlier studies have shown that social networking service (SNS)

browsing promotes preventive behaviour. However, those studies only assessed a single

point during the early stages of the pandemic; therefore, the effects on ongoing preventive

behaviour are unclear. Thus, a two-wave panel survey was conducted in 2020 and 2021 for

an exploratory analysis of changes in the effects of media on individuals’ preventive behaviour

over time. The results show that the effect of SNS browsing on preventing going out was

confirmed only during the early stage of the pandemic and was not observed 1 year later. It is

also shown that those who shifted from self-restraint to going out within 1 year were not

affected by the type of media use, but by cognitive factors. As the situation changes during a

pandemic, analyses that consider time-series changes are essential for gaining insights about

the effects of media on the promotion and maintenance of continuous prevention behaviours.
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Introduction

Following the world’s first reported case of the novel cor-
onavirus 2019 (COVID-19) infection, the disease spread
globally. During the first 2 pandemic years, the cumulative

number of infections was more than 400 million, and there were
more than 6 million deaths. Partly because of strain mutations,
the necessary response was longer-term than originally
anticipated.

Pharmaceutical measures were introduced relatively late to
prevent spread of the disease. Prior to that, nonpharmaceutical
measures, including wearing masks, handwashing, and social
distancing, were the mainstay preventative practices. After their
development, vaccines alone cannot completely control the
spread of the disease; therefore, nonpharmaceutical measures
must also be continued, as needed. Among these measures, social
distancing and reducing contact are effective for prevention
(Glass et al., 2006; Block et al., 2020; Badr et al., 2020; Koo et al.,
2020). Although legally enforceable lockdowns and other mea-
sures have been implemented in many areas, their economic costs
make strong restraints difficult and limited in the long term. Top-
down enforceable measures alone have limitations; therefore,
voluntary behaviour change is required to prevent the long-term
spread of the virus (Mao, 2011; Yan et al., 2021). Some studies
have shown that voluntary preventive behaviour was more
important than the effect of enforceable instructions, such as stay-
at-home orders (Quaas et al., 2021). Thus, voluntary preventive
behaviour will continue to be important.

Studies have also shown that there are individual differences in
the extent to which people engage in infection prevention beha-
viours during a pandemic. For example, compliance depends on
some personal traits, such as individual attributes (e.g., age, gen-
der), economic status and political attitudes (Aschwanden et al.,
2021; Badr et al., 2020; Barber and Kim, 2021; Clark et al., 2020;
Gollwitzer et al., 2020; Weill et al., 2020; Dinic and Bodroza, 2021;
Heffner et al., 2021; Howard, 2022; Ingram et al., 2021). Another
crucial factor is obtaining media information. The importance of
media use in uncertain situations has been shown consistently, not
only during pandemics, but also during terrorism events and nat-
ural disasters (e.g., Procopio and Procopio, 2007; Palen et al., 2009).
Especially as interpersonal contact is limited during a pandemic,
media information becomes an even more important source
(Anwar et al., 2020). Because of the particular uncertainty in the
early days of the COVID-19 pandemic, the degree of preventive
action strongly depended on informational contact by individuals
and subjective judgements. Fenichel et al. (2013) found that the
contents of media communication and individuals’ subjective
judgements become more important than objective indicators.
They showed that objective risk indicators during a pandemic (i.e.,
the number of infected people) do not correlate with people’s
behaviour in terms of refraining from going out (i.e., the number of
airline ticket cancellations). Even during the recent pandemic,
media effects should have been significant in decisions to take
infection preventive actions, thus a detailed exploration of media
effects in this context is needed.

When considering media effects on preventive actions during
COVID-19, it is important to note that infection spread has been
prolonged and that the situation may have changed significantly
over time. Therefore, media effects on preventive actions may also
have changed. To investigate media effects, it is necessary to avoid
examining the situation at only a single time point. Instead,
accumulating findings from a long-term perspective is required to
clarify the relationship between media use and infection pre-
vention behaviour during the COVID-19 pandemic.

It is likely that vigilance against the risk of infection will need
to continue in the future; therefore, clarification of how media
information encourages voluntary preventive behaviour will be

important for preventing the ongoing spread of infectious dis-
eases. This study explored media effects on prevention behaviour
(i.e., refraining from going out) using data from a panel survey
conducted in Japan in 2020 and 2021.

Media effects and preventive behaviour
In media effects theory (Bennett and Iyengar, 2008; Messing and
Westwood, 2014), traditional mass media such as TV and
newspapers, and social media such as social networking service
(SNS) have different effects on audiences. Therefore, distin-
guishing media types should be considered when considering
differences in individuals’ tendency to engage in preventive
behaviour. Mass media is characterised by high reliability and
uniform information broadcasting, whereas social media is
characterised by low reliability because individuals can easily
publish information and are selectively exposed to preferred
content by algorithms. Therefore, it is appropriate to pay parti-
cular attention to the impacts of social media to examine indi-
vidual differences in preventive behaviour.

Social media is characterised by facilitating selective exposure
to users’ preferred information and in recent years has been
evaluated for several issues, such as echo chambers and fake news
(Boutyline and Willer, 2017; Törnberg, 2018). An echo chamber
is an environment that seems to repeat one’s own opinions and is
formed by selectively connecting on social media with only those
who hold opinions similar to oneself. Such an environment is also
prone to confirmation bias and opinion polarisation that rein-
forces one’s own predispositions. As a result, within echo
chamber environments, people are more likely to misperceive
public opinion, making them more likely to believe and more
easily spread fake news or misinformation (Del Vicario et al.,
2016). Fake news and misinformation disseminated on social
media includes conspiracy-related posts that are not based on
scientific evidence or posts that are biased towards a particular
opinion. Quattrociocchi et al. (2016) analysed both science-based
and conspiratorial posts on Facebook, showing that Facebook
users tend to promote their favoured narratives and hence form
polarised groups. Their findings also showed differences between
the two types of information diffusion over time: conspiratorial
posts were spread over a long period, while science-based posts
were spread instantaneously but then only discussed among
specialised groups of experts.

When people feel anxious, they tend to believe and spread
information, even that about which they are less certain (Rosnow,
1991); thus, a great deal of diverse information can be circulated
on social media in times of emergency. During the COVID-19
pandemic, uncertainty and anxiety about first encountering an
unknown disease accelerated the distribution of a variety of
information (Cantwell and Kushlev, 2021; Freiling et al., 2021). In
this context, not only fake news and misinformation but infor-
mation about policies and personal opinions about them could
influence users’ attitudes towards preventive behaviour. Com-
pared with the USA, in Japan fake news tends to be spread less on
social media because traditional mass media such as newspapers
and television are still more trusted (Owen et al., 2020). Yet it
remains possible that social media use may have affected pre-
ventive behaviour there too.

Earlier studies examined the effects of social media on pre-
vention behaviour and pointed out that SNS provide much
information about the severity of infectious diseases, which
evokes viewers’ negative emotions (Gao et al., 2020; Buchanan
et al., 2021; Heffner et al., 2021; Rettie and Daniels, 2021). In
addition, this makes SNS viewers feel fearful of going out and
they consequently refrain from doing so (Yoo et al., 2016; Liu,
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2021; Mahmood et al., 2021; Zeballos Rivas et al., 2021). For
example, Mahmood et al. (2021) used the extended parallel
process model (EPPM) to show that SNS browsing promotes
individuals’ decisions to refrain from going out. According to the
EPPM, SNS browsing increases threat perception and self-effi-
cacy, both of which promote refraining from going out. In con-
trast, other studies have shown that both social and mass media
usage are positively correlated with voluntary preventive inten-
tions (Lin et al., 2014, 2020; Giri and Maurya, 2021). It is still
possible that social media use may reduce preventive behaviour
because people who are willing to go out but are hesitant to do so
may reinforce their intentions by selectively browsing informa-
tion that encourages them.

Studies analysing SNS contents have shown that there are time
periods when posts indicating threats decrease and posts indicating
a sense of ease increase (Toriumi et al., 2020). In addition, some
contents decrease risk perceptions (Hopfer et al., 2021). It is pos-
sible that those who are negative about self-restraint may be
selectively exposed to such SNS information and are thus
encouraged to go out. Conspiracy theories are also prevalent on
social media; those who believe in them tend to rebel against
requests for restraint (Enders et al., 2021; Melki et al., 2021; Romer
and Jamieson, 2021). These individuals may further strengthen
their intentions to resist preventive action by looking for further
contents on social media to confirm their bias. Alternatively, it has
also been noted that optimism bias is negative for prevention
behaviour (Druică et al., 2020). Social media use may reinforce this
in the same way. As described above, SNS usage may have the
effects of both discouraging and encouraging individuals’ decisions
to go out. Therefore, careful analyses are required.

One limitation of the previous studies is that their results were all
based on data from a single time point and did not account for
changes over time. A major characteristic of the current COVID-19
pandemic is that global infection has continued over the long term.
Behaviours, public opinions and perceptions have changed dra-
matically in this period. During the COVID-19 pandemic, media
information has changed over time as social conditions change and
media effects on users may also change (Durazzi et al., 2021; Zheng
et al., 2021). While media information may encourage preventive
behaviour when it is dominated by pessimistic news, it may be less
effective or even discourage preventive behaviour at other times.
However, most previous studies were based on cross-sectional
surveys with a single-dependent variable and thus fail to account for
longitudinal variation. The purpose of this study was to shed light
on media effects on preventive behaviours. By using panel data, this
study also includes an examination of longitudinal changes in
preventive behaviour.

Methods
Panel survey. This study used panel survey data from two waves
in 2020 and 2021 in Japan. While legally enforceable lockdowns

were implemented in mainly Western countries, citizens in Japan
were requested to voluntarily refrain from leaving their homes
without legal restraint. Therefore, Japanese citizens had to decide
on their own behaviour based on media information and the
behaviours of those around them. In other words, the Japanese
data are well suited for analysing the effects of media information
on people’s behaviour. In addition to refraining from going out,
the Japanese population was requested to wear masks and be
vaccinated. Mask-wearing rates have always been high in Japan
and vaccination rates rose quickly after they became available.
However, voluntarily refraining from going out fluctuated
depending on the time of year. Therefore, it is appropriate to
focus only on refraining from going out as an indicator of pre-
ventive behaviour, which is the dependent variable herein.

Online panel surveys were conducted in April 2020 and April
2021. The infection status, people’s knowledge of the virus and
the economic situation changed between the early stages of the
COVID-19 pandemic and a year later; therefore, people’s
attitudes and media information also changed significantly. The
first wave of the survey received valid responses from 2000
people. For the second wave, valid responses were obtained from
987 of the original 2000 respondents (49% response rate). Both
surveys were conducted at times when the number of infected
persons was increasing and just before a state of emergency was
declared. Therefore, in both cases, the decision about whether to
refrain from going out was left up to individuals and media
information was highly important.

Dependent variables. First, to categorise the respondents in
terms of their attitudes toward refraining from going out, cluster
analyses were performed in 2020 and 2021, respectively, using
indicators related to coronavirus disease. The cluster analyses
were based on 35 variables measured at both waves (Table 1). As
judging attitudes toward refraining from going out based only on
actual behaviour or individuals’ intentions may result in sig-
nificant error variance, we used a wide range of variables related
to infection. For example, some people had no choice but to go
out even though they intended to refrain from doing so, while
others did not go out because they had no plans even though they
did not intend to refrain from doing so. Classification by only
these variables would make it difficult to accurately estimate
attitudes. Therefore, by classifying respondents into levels based
on multiple, comprehensive variables, it was possible to avoid
undue influence by short-term behaviours or intentions. Thus,
the classification of attitudes toward refraining from going out
was the dependent variable herein.

Independent variables. Eight variables related to media were
used as the main independent variables to predict attitudes
toward refraining from going out. The question regarding SNS
use was focused on Twitter because of the large number of

Table 1 Cluster analysis variables.

Stay-home intentions and preventive norms (six items).
Went out for each purpose during previous weekend (six items).
Should refrain from going out or attending outdoor cherry blossom viewing parties based on own opinion, opinion on Twitter or public opinion (three
items).
Could people who go out for unnecessary and non-urgent errands be blamed or not (five items).
Predicting how often others will stay at home and risk perception (four items).
COVID-19 knowledge (five items).
Your own opinion on stay-home orders is influenced by mass media, social media or opinions of friends and family (three items).
Opinions of general citizens on stay-home orders are influenced by mass media, social media or opinion of friends and family (three items).

Description: All items were asked in the same way in both 2020 and 2021 panel survey waves. Only the knowledge items were modified to match the current situation.
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Twitter users in Japan. In addition to the frequency of media use,
questions included indicators related to media use, such as poli-
tical interest (indicating the degree of hard news usage), the
degree of selective exposure, media suspicion and subjective
media literacy. The details of each variable are in Table 2.

Results
Cluster analysis. Using the Ward method, a hierarchical cluster
analysis of attitudes toward refraining from going out resulted in
three clusters for each year. The centres of the clusters are shown in
Fig. 1. In both years, Cluster 1 is classified as the extreme self-
restraint group that does not go out for purposes other than
shopping for daily necessities and has high self-restraint intentions
(hereafter referred to as the ‘self-restraint’ group). Cluster 2 consists
of moderates who go out for shopping but not for other purposes
and have high self-restraint intentions (hereafter referred to as the
‘moderates’ group). Cluster 3 consists of those who also go out for
play, eat out and have low self-restraint intentions (hereafter
referred to as the ‘going out’ group). This classification is relative to
each point in time and that, overall, refraining from going out
behaviour tended to be lower in 2021 than in 2020. Table 3 shows
the number of people in each cluster. In 2020, more than half the
respondents were in the self-restraint group and 17% were in the
going out group, while in 2021, the self-restraint group was 38%
and the going out group was 29%, showing a relative increase in the
proportion of the going out group.

Model selection with stepwise method. Stepwise variable selec-
tion was conducted to generate a model to predict attitudes toward
refraining from going out. First, we analysed media effects on
attitudes toward refraining from going out at each time point using
dummy variables for the three attitude categories at each time
point as dependent variables, respectively. A stepwise logistic
model (decreasing and increasing method using Akaike informa-
tion criterion as an indicator) was used for model selection. The
dependent variables were dummy variables for belonging or not
belonging to each cluster and candidate independent variables were
media-related variables (see Table 2). Both the 2020 and 2021
independent variables were used for the analysis with 2021 clusters
as the dependent variable because the tendency to use media may
have changed within individuals, whose lifestyles changed during
the pandemic, and because it is difficult to predict in advance
whether the independent variables before or after the change will
be more effective for predicting attitudes in 2021. The stepwise
method made it possible to select variables with predictive power
from many candidate variables in an exploratory manner.

The variables selected for each year are shown in Fig. 2. With
respect to belonging to the self-restraint group, in both 2020 and
2021, tweet browsing had a positive effect and posting had a
negative effect. These results replicate the findings from previous

studies. On the one hand, this effect is robust in that the same
results are obtained over time since the pandemic began. On the
other hand, those who belong to the going out group were
consistently younger and more likely to be male. In addition to
these factors, several aspects of belonging to the going out group
were also observed. In 2020, political interest was also important,
with high interest tending to lead to self-restraint and low interest
tending to lead to going out. In 2021, however, this trend was not
seen. This may be because in the early years COVID-19-related
news coverage was mostly hard news, whereas after a certain time
period the soft news coverage increased. Therefore, even people
with low political interest were well informed. In 2021, those with
higher levels of media suspicion and selective exposure were more
likely to go out. These results show that the features of the self-
restraint group did not change dramatically over time, while the
features of the going out group did change over time, with the
degree of contact with hard news being important in the early
stages and the bias of information contact becoming important in
the latter stages.

Second, we analysed media effects on the transition between the
two time points. As Table 3 shows, about half of all respondents
changed their attitudes toward refraining from going out between
2020 and 2021. To predict who maintained the same attitudes and
who changed their behaviour from self-restraint to going out, nine
dummy variables (3 clusters in 2020 × 3 clusters in 2021) were
treated as dependent variables. The candidate independent
variables were the same as those used in the 2021 analysis.

The variables selected for each transition are shown in Fig. 3.
Those who continued to self-restrain in both years browsed
tweets, did not post, engaged in less selective exposure and were
less suspicious of media. These individuals actively gather
information from SNS but in a less biased way. Those who
stayed in the going out group in both years were younger, male
and less interested in politics. Those who transitioned from self-
restraint to going out had high political interest, browsed tweets
and had low subjective media literacy in 2020, which increased in
2021. These individuals strived to discern information during the
COVID-19 pandemic and may have had actively selective
exposure to information that affirmed going out through SNS.

Discussion
Herein, we examined the effects of media use on attitudes toward
refraining from going out over a 2-year period using panel survey
data. By using data from two time points, we also analysed time-
series changes in the effects of media on attitudes. The results
show that use of SNS had a consistent effect on self-restraint
attitudes and that in terms of going out attitudes, there were
different trends between the initial period and 1 year later. In the
early stage of the pandemic, accurate information was difficult to
grasp; therefore, proactive efforts to access information, especially

Table 2 Independent variables.

Variables Description

Frequency of mass media use Simple addition of frequencies of using four types of media (e.g., newspapers, TV, news sites operated by newspapers
and TV stations, Yahoo! News).

Frequency of social media use Simple addition of frequencies of using six types of social media (e.g., Facebook, Twitter, LINE, YouTube, other news
sites, summary sites/blog).

Media literacy Simple addition of five measures about the subjective belief of being able to correctly judge the accuracy of information
on mass media.

Media suspicion Simple addition of three measures about suspecting the validity of information in mass media.
Political interest The attention respondents gave to political matters.
Selective exposure The degree to which respondents want to know only favourable information about their interests.
Tweet browsing Whether respondents usually browse tweets.
Tweet posting Whether respondents usually post tweets.
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hard news, were important for self-restraint attitudes and those
who did not actively obtain information went out without
understanding the situation. Information had disseminated to
some extent after a year; therefore, the difference in proactivity
toward information contact disappeared and those with biased
information contacts were more likely to go out.

Overall, social media (especially SNS) had stronger predictive
power than did mass media use. In addition, the results are
remarkably robust against self-restraint. The reason for the
absence of an effect of mass media use may be that almost every
study participant tended to watch TV because they spent more
time at home; thus, a ceiling effect may have made it difficult for
individual differences to emerge.

All analyses showed that SNS browsing has a positive effect on
self-restraint. However, while SNS browsing had a negative effect
on going out during the early period of the COVID-19 pandemic,
this effect was not observed 1 year later. One reason for this dif-
ference is that those who transitioned from self-restraint to going
out tended to view tweets. The results imply that these people may
have been using SNS to selectively browse information during the
COVID-19 pandemic, thereby fostering going out attitudes.

In contrast to previous studies, which often relied on one-time
survey results, this study used panel data, which allowed a more
detailed examination. Information content disseminated via media
change along with social situations. Therefore, it is inevitable that
the effect of media use on attitudes will also change over time.
Furthermore, the use of media such as SNS, which enables easy
selective exposure to information, may not have a uniform effect. It
is necessary to consider differences in the time of year and the
effects on self-restraint and going out attitudes, respectively.

This study contributes to the fields of politics, political com-
munication, and sociology. Each of these fields examines policy-
relevant information disseminated through the media, and how
citizens’ interest in and knowledge about policy is related to
policy effectiveness. This study may provide useful insights into
the effects of media when government requests depend on

Fig. 1 Cluster centres. Larger values are more self-restrained. Top: 2020; Bottom: 2021; Left: Percentage of going out for each purpose during previous
weekend; Right: Stay-home intentions and preventive norms.

Table 3 Number of people in each cluster.

2021

Self-restraint Moderate Going out Total

2020 Self-restraint 264 165 115 544
Moderate 79 118 74 271
Going out 29 47 96 172
Total 372 330 285 987
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voluntary action, as during the COVID-19 pandemic. In addition,
attention has been paid to whether social media can cause social
conflict and fragmentation. Radical and intolerant SNS posts, by
both those who were and those who were not amenable to pre-
ventive action, were observed during the COVID-19 pandemic.
This study may also provide indications about whether these
information sources drive social conflict and fragmentation.

This study was not without some limitations. First, the survey
alone cannot reveal concrete media-disseminated information, its
time-series changes or the contents to which respondents were
exposed. Therefore, content analysis should also be conducted.
While this study used a two-wave panel survey, further analyses
of long-term changes are also needed.

Data availability
The all data of this study are stored in an OSF data package titled
Data of ‘Effects of Media on Preventive Behaviour During the
COVID-19 Pandemic’, which can be accessed at the below link.
https://doi.org/10.17605/OSF.IO/YRBCG.

Received: 8 August 2022; Accepted: 3 February 2023;

References
Anwar A, Malik M, Raees V, Anwar A (2020) Role of mass media and public health

communications in the COVID-19 pandemic. Cureus 12(9):e10453. https://
doi.org/10.7759/cureus.10453

Aschwanden D, Strickhouser JE, Sesker AA, Lee JH, Luchetti M, Stephan Y, Sutin
AR, Terracciano A (2021) Psychological and behavioural responses to cor-
onavirus disease 2019: the role of personality. Eur J Pers 35(1):51–66. https://
doi.org/10.1002/per.2281

Badr HS, Du H, Marshall M, Dong E, Squire MM, Gardner LM (2020) Association
between mobility patterns and COVID-19 transmission in the USA: a
mathematical modelling study. Lancet Infect Dis 20(11):1247–1254. https://
doi.org/10.1016/S1473-3099(20)30553-3

Barber SJ, Kim H (2021) COVID-19 worries and behavior changes in older and
younger men and women. J Gerontol Ser B 76(2):e17–e23. https://doi.org/10.
1093/geronb/gbaa068

Bennett WL, Iyengar S (2008) A new era of minimal effects? The changing
foundations of political communication. J Commun 58(4):707–731. https://
doi.org/10.1111/j.1460-2466.2008.00410.x

Fig. 2 Variables used to predict cluster affiliations at each time point. Left: First wave in 2020; Right: Second wave in 2021. The panels show variables
selected by stepwise methods and standardised coefficients with 95% confidence intervals. The variables in the second wave are suffixed ‘w2’, and the
variables without suffix are in the first wave.

Fig. 3 Variables selected for predicting cluster shifts between time points in 2020 and 2021. Left: Self-restraint group; Middle: Moderate group; Right:
Going out group. The panels show variables selected by stepwise methods and standardised coefficients with 95% confidence intervals. The variables in
the second wave are suffixed ‘w2’, and the variables without suffix are in the first wave.

ARTICLE HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS | https://doi.org/10.1057/s41599-023-01554-9

6 HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS |           (2023) 10:58 | https://doi.org/10.1057/s41599-023-01554-9

https://doi.org/10.17605/OSF.IO/YRBCG
https://doi.org/10.7759/cureus.10453
https://doi.org/10.7759/cureus.10453
https://doi.org/10.1002/per.2281
https://doi.org/10.1002/per.2281
https://doi.org/10.1016/S1473-3099(20)30553-3
https://doi.org/10.1016/S1473-3099(20)30553-3
https://doi.org/10.1093/geronb/gbaa068
https://doi.org/10.1093/geronb/gbaa068
https://doi.org/10.1111/j.1460-2466.2008.00410.x
https://doi.org/10.1111/j.1460-2466.2008.00410.x


Block P, Hoffman M, Raabe IJ et al. (2020) Social network-based
distancing strategies to flatten the COVID-19 curve in a post-lockdown
world. Nat Hum Behav 4:588–596. https://doi.org/10.1038/s41562-020-
0898-6

Boutyline A, Willer R (2017) The social structure of political echo chambers:
variation in ideological homophily in online networks. Polit Psychol
38:551–569. https://doi.org/10.1111/pops.12337

Buchanan K, Aknin LB, Lotun S, Sandstrom GM (2021) Brief exposure to social
media during the COVID-19 pandemic: doom-scrolling has negative emo-
tional consequences, but kindness-scrolling does not. PLoS ONE
16(10):e0257728. https://doi.org/10.1371/journal.pone.0257728

Cantwell O, Kushlev K (2021) Anxiety talking: does anxiety predict sharing
information about COVID-19? Technol Mind Behav 2(4). https://doi.org/10.
1037/tmb0000057

Clark C, Davila A, Regis M, Kraus S (2020) Predictors of COVID-19 voluntary
compliance behaviors: an international investigation. Glob Transit 2:76–82.
https://doi.org/10.1016/j.glt.2020.06.003

Dinić BM, Bodroža B (2021) COVID-19 protective behaviors are forms of pro-
social and unselfish behaviors. Front Psychol 12:647710. https://doi.org/10.
3389/fpsyg.2021.647710

Druică E, Musso F, Ianole-Călin R (2020) Optimism bias during the Covid-19
pandemic: empirical evidence from Romania and Italy. Games 11(3):39.
https://doi.org/10.3390/g11030039

Durazzi F, Müller M, Salathé M et al. (2021) Clusters of science and health related
Twitter users become more isolated during the COVID-19 pandemic. Sci Rep
11:19655. https://doi.org/10.1038/s41598-021-99301-0

Enders AM, Uscinski JE, Seelig MI et al. (2021) The relationship between social
media use and beliefs in conspiracy theories and misinformation. Polit Behav.
https://doi.org/10.1007/s11109-021-09734-6

Fenichel EP, Kuminoff NV, Chowell G, Boni MF (2013) Skip the Trip: Air Tra-
velers’ Behavioral Responses to Pandemic Influenza. PLoS ONE 8(3):e58249
https://doi.org/10.1371/journal.pone.0058249

Freiling I, Krause NM, Scheufele DA, Brossard D (2021) Believing and sharing
misinformation, fact-checks, and accurate information on social media: The
role of anxiety during COVID-19. New Media Soc. https://doi.org/10.1177/
14614448211011451

Gao J, Zheng P, Jia Y, Chen H, Mao Y, Chen S et al. (2020) Mental health problems
and social media exposure during COVID-19 outbreak. PLoS ONE
15(4):e0231924. https://doi.org/10.1371/journal.pone.0231924

Giri SP, Maurya AK (2021) A neglected reality of mass media during COVID-19:
effect of pandemic news on individual’s positive and negative emotion and
psychological resilience. Pers Individ Differ 180:110962. https://doi.org/10.
1016/j.paid.2021.110962

Glass RJ, Glass LM, Beyeler WE, Min HJ (2006) Targeted social distancing design
for pandemic influenza. Emerg Infect Dis 12(11):1671–81. https://doi.org/10.
3201/eid1211.060255

Gollwitzer A, Martel C, Brady WJ, Pärnamets P, Freedman IG, Knowles ED, Van
Bavel JJ (2020) Partisan differences in physical distancing are linked to health
outcomes during the COVID-19 pandemic. Nat Hum Behav
4(11):1186–1197. https://doi.org/10.1038/s41562-020-00977-7

Heffner J, Vives ML, FeldmanHall O (2021) Anxiety, gender, and social media
consumption predict COVID-19 emotional distress. Humanit Soc Sci
Commun 8:140. https://doi.org/10.1057/s41599-021-00816-8

Hopfer S, Fields EJ, Lu Y, Ramakrishnan G, Grover T, Bai Q et al. (2021) The social
amplification and attenuation of COVID-19 risk perception shaping mask
wearing behavior: a longitudinal twitter analysis. PLoS ONE 16(9):e0257428.
https://doi.org/10.1371/journal.pone.0257428

Howard MC (2022) Are face masks a partisan issue during the COVID-19 pan-
demic? Differentiating political ideology and political party affiliation. Int J
Psychol 57:153–160. https://doi.org/10.1002/ijop.12809

Ingram M, Zahabian A, Hur C (2021) Prediction of COVID-19 Social Distancing
Adherence (SoDA) on the United States county-level. Humanit Soc Sci
Commun 8:87. https://doi.org/10.1057/s41599-021-00767-0

Koo JR, Cook AR, Park M, Sun Y, Sun H, Lim JT, Tam C, Dickens BL (2020)
Interventions to mitigate early spread of SARS-CoV-2 in Singapore: a
modelling study. Lancet Infect Dis 20(6):678–688. https://doi.org/10.1016/
S1473-3099(20)30162-6

Lin L, Jung M, McCloud RF, Viswanath K (2014) Media use and communication
inequalities in a public health emergency: a case study of 2009–2010 pan-
demic influenza a virus subtype H1N1. Public Health Rep
129(6_suppl4):49–60. https://doi.org/10.1177/00333549141296S408

Lin Y, Hu Z, Alias H, Wong LP (2020) Influence of mass and social media on
psychobehavioral responses among medical students during the downward
trend of COVID-19 in Fujian, China: cross-sectional study. J Med Internet
Res 22(7):e19982. https://doi.org/10.2196/19982

Liu PL (2021) COVID-19 information on social media and preventive behaviors:
managing the pandemic through personal responsibility. Soc Sci Med
277:113928. https://doi.org/10.1016/j.socscimed.2021.113928

Mahmood QK, Jafree SR, Mukhtar S, Fischer F (2021) Social media use, self-
efficacy, perceived threat, and preventive behavior in times of COVID-19:
results of a cross-sectional study in Pakistan. Front Psychol 12:562042.
https://doi.org/10.3389/fpsyg.2021.562042

Mao L (2011) Evaluating the combined effectiveness of influenza control strategies
and human preventive behavior. PLoS ONE 6(10):e24706. https://doi.org/10.
1371/journal.pone.0024706

Melki J, Tamim H, Hadid D, Makki M, El Amine J, Hitti E (2021) Mitigating
infodemics: the relationship between news exposure and trust and belief in
COVID-19 fake news and social media spreading. PLoS ONE
16(6):e0252830. https://doi.org/10.1371/journal.pone.0252830

Messing S, Westwood SJ (2014) Selective exposure in the age of social media:
endorsements trump partisan source affiliation when selecting news online.
Commun Res 41(8):1042–1063. https://doi.org/10.1177/0093650212466406

Owen D, Ogasahara M, Kiyohara S (2020) Public perceptions of ‘Fake News’ in the
United States and Japan. APSA Preprints. https://doi.org/10.33774/apsa-
2020-sk11m

Palen L, Vieweg S, Liu SB, Hughes AL (2009) Crisis in a networked world: features of
computer-mediated communication in the April 16, 2007, Virginia Tech event.
Soc Sci Comput Rev 27:467–480. https://doi.org/10.1177/0894439309332302

Procopio CH, Procopio ST (2007) Do you know what it means to miss New Orleans?
Internet communication, geographic community, and social capital in crisis. J
Appl Commun Res 35:67–87. https://doi.org/10.1080/00909880601065722

Quaas MF, Meya JN, Schenk H, Bos B, Drupp MA, Requate T (2021) The social
cost of contacts: Theory and evidence for the first wave of the COVID-19
pandemic in Germany. PLoS ONE 16(3):e0248288. https://doi.org/10.1371/
journal.pone.0248288

Quattrociocchi W, Scala A, Sunstein CR (2016) Echo Chambers on Facebook.
Available at SSRN. https://doi.org/10.2139/ssrn.2795110

Rettie H, Daniels J (2021) Coping and tolerance of uncertainty: Predictors and
mediators of mental health during the COVID-19 pandemic. Am Psychol
76(3):427–437. https://doi.org/10.1037/amp0000710

Romer D, Jamieson KH (2021) Conspiratorial thinking, selective exposure to
conservative media, and response to COVID-19 in the US. Soc Sci Med
291:114480. https://doi.org/10.1016/j.socscimed.2021.114480

Rosnow RL (1991) Inside rumor: a personal journey. Am Psychol 46(5):484–496.
https://doi.org/10.1037/0003-066X.46.5.484

Toriumi F, Sakaki T, Yoshida M (2020) Social emotions under the spread of
COVID-19 using social media [in Japanese]. Trans Jpn Soc Artif Intell
35(4):F-K45_1–7. https://doi.org/10.1527/tjsai.F-K45

Törnberg P (2018) Echo chambers and viral misinformation: modeling fake news
as complex contagion. PLoS ONE 13(9):e0203958. https://doi.org/10.1371/
journal.pone.0203958

Del Vicario M, Bessi A, Zollo F, Petroni F, Scala A, Caldarelli G, Quattrociocchi W
(2016) The spreading of misinformation online. Proc Natl Acad Sci USA
113(3):554–559. https://doi.org/10.1073/pnas.1517441113

Weill JA, Stigler M, Deschenes O, Springborn MR (2020) Social distancing
responses to COVID-19 emergency declarations strongly differentiated by
income. Proc Natl Acad Sci USA 117(33):19658–19660. https://doi.org/10.
1073/pnas.2009412117

Yan Y, Malik AA, Bayham J, Fenichel EP, Couzens C, Omer SB (2021) Measuring
voluntary and policy-induced social distancing behavior during the COVID-
19 pandemic. Proc Natl Acad Sci USA 118(16):e2008814118. https://doi.org/
10.1073/pnas.2008814118

Yoo W, Choi DH, Park K (2016) The effects of SNS communication: how
expressing and receiving information predict MERS-preventive behavioral
intentions in South Korea. Comput Hum Behav 62:34–43. https://doi.org/10.
1016/j.chb.2016.03.058

Zeballos Rivas DR, Lopez Jaldin ML, Nina Canaviri B, Portugal Escalante LF,
Alanes Fernández AMC, Aguilar Ticona JP (2021) Social media exposure,
risk perception, preventive behaviors and attitudes during the COVID-19
epidemic in La Paz, Bolivia: a cross sectional study. PLoS ONE
16(1):e0245859. https://doi.org/10.1371/journal.pone.0245859

Zheng P, Adams PC, Wang J (2021) Shifting moods on Sina Weibo: the first
12 weeks of COVID-19 in Wuhan. New Media Soc https://doi.org/10.1177/
14614448211058850

Acknowledgements
The authors acknowledge The Science Research Promotion Fund: The Promotion and
Mutual Aid Corporation for Private Schools of Japan and Grants-in-Aid for Scientific
Research 19K14367, 19K21570, 22H03906 and 22K13799.

Author contributions
TS, HY, YO, and RU contributed to the conception and design of the study. TS con-
ducted the analysis and interpretation of data and writing (original draft and editing). All
authors offered the final approval of the version to be published.

HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS | https://doi.org/10.1057/s41599-023-01554-9 ARTICLE

HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS |           (2023) 10:58 | https://doi.org/10.1057/s41599-023-01554-9 7

https://doi.org/10.1038/s41562-020-0898-6
https://doi.org/10.1038/s41562-020-0898-6
https://doi.org/10.1111/pops.12337
https://doi.org/10.1371/journal.pone.0257728
https://doi.org/10.1037/tmb0000057
https://doi.org/10.1037/tmb0000057
https://doi.org/10.1016/j.glt.2020.06.003
https://doi.org/10.3389/fpsyg.2021.647710
https://doi.org/10.3389/fpsyg.2021.647710
https://doi.org/10.3390/g11030039
https://doi.org/10.1038/s41598-021-99301-0
https://doi.org/10.1007/s11109-021-09734-6
https://doi.org/10.1371/journal.pone.0058249
https://doi.org/10.1177/14614448211011451
https://doi.org/10.1177/14614448211011451
https://doi.org/10.1371/journal.pone.0231924
https://doi.org/10.1016/j.paid.2021.110962
https://doi.org/10.1016/j.paid.2021.110962
https://doi.org/10.3201/eid1211.060255
https://doi.org/10.3201/eid1211.060255
https://doi.org/10.1038/s41562-020-00977-7
https://doi.org/10.1057/s41599-021-00816-8
https://doi.org/10.1371/journal.pone.0257428
https://doi.org/10.1002/ijop.12809
https://doi.org/10.1057/s41599-021-00767-0
https://doi.org/10.1016/S1473-3099(20)30162-6
https://doi.org/10.1016/S1473-3099(20)30162-6
https://doi.org/10.1177/00333549141296S408
https://doi.org/10.2196/19982
https://doi.org/10.1016/j.socscimed.2021.113928
https://doi.org/10.3389/fpsyg.2021.562042
https://doi.org/10.1371/journal.pone.0024706
https://doi.org/10.1371/journal.pone.0024706
https://doi.org/10.1371/journal.pone.0252830
https://doi.org/10.1177/0093650212466406
https://doi.org/10.33774/apsa-2020-sk11m
https://doi.org/10.33774/apsa-2020-sk11m
https://doi.org/10.1177/0894439309332302
https://doi.org/10.1080/00909880601065722
https://doi.org/10.1371/journal.pone.0248288
https://doi.org/10.1371/journal.pone.0248288
https://doi.org/10.2139/ssrn.2795110
https://doi.org/10.1037/amp0000710
https://doi.org/10.1016/j.socscimed.2021.114480
https://doi.org/10.1037/0003-066X.46.5.484
https://doi.org/10.1527/tjsai.F-K45
https://doi.org/10.1371/journal.pone.0203958
https://doi.org/10.1371/journal.pone.0203958
https://doi.org/10.1073/pnas.1517441113
https://doi.org/10.1073/pnas.2009412117
https://doi.org/10.1073/pnas.2009412117
https://doi.org/10.1073/pnas.2008814118
https://doi.org/10.1073/pnas.2008814118
https://doi.org/10.1016/j.chb.2016.03.058
https://doi.org/10.1016/j.chb.2016.03.058
https://doi.org/10.1371/journal.pone.0245859
https://doi.org/10.1177/14614448211058850
https://doi.org/10.1177/14614448211058850


Competing interests
The authors declare no competing interests.

Ethical approval
The questionnaire and methodology for this study was approved by the ethics committee
of Rissho University (Ethics approval number: 02-01 and 03-02).

Informed consent
All participants in this study were informed about the purpose of the study as well as the
ways the data would be used. Informed consent was obtained from all participants.

Additional information
Correspondence and requests for materials should be addressed to Takahisa Suzuki.

Reprints and permission information is available at http://www.nature.com/reprints

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,

adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative
Commons license, and indicate if changes were made. The images or other third party
material in this article are included in the article’s Creative Commons license, unless
indicated otherwise in a credit line to the material. If material is not included in the
article’s Creative Commons license and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder. To view a copy of this license, visit http://creativecommons.org/
licenses/by/4.0/.

© The Author(s) 2023

ARTICLE HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS | https://doi.org/10.1057/s41599-023-01554-9

8 HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS |           (2023) 10:58 | https://doi.org/10.1057/s41599-023-01554-9

http://www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

	Effects of media on preventive behaviour during the COVID-19 pandemic
	Introduction
	Media effects and preventive behaviour
	Methods
	Panel survey
	Dependent variables
	Independent variables

	Results
	Cluster analysis
	Model selection with stepwise method

	Discussion
	Data availability
	References
	References
	Acknowledgements
	Author contributions
	Competing interests
	Additional information




