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Abstract: The outbreak of the coronavirus (COVID-19) has altered the way news media and social
media set their agendas. The growth of social media raises questions about its potential power to
set the media agenda. We gathered social media posts and online news site articles to examine
agenda-setting dynamics, aiming to explore causal relationship between news media and social me-
dia. We used a computer-assisted text analysis to discover the main topics of discussion at the first
wave of the pandemic in Latvia. The results revealed that (1) statistics about the pandemic, as well
as prevention and control measures were the main topics on social media and in online news sites,
and that (2) vector autoregression models provide more empirical support for the influence of online
news sites on social media than reverse.

Keywords: intermedia agenda-setting; COVID-19; time series analysis; online news media; social
media

1. The Communication Pattern during Pandemics

The coronavirus pandemic, in addition to having grave consequences on health sys-
tems, has also impacted the way we spread important information and how we communi-
cate with each other. The first positive test for COVID-19 in Latvia was announced on 2
March 2020, and since that time the spread of the coronavirus has been at the centre of the
media agenda and the public agenda.

Scholars have noted that news media play a vital role in shaping public perception
about what is most important on the public agenda. One of the first scholars to talk about
the impact of the media on our perceptions was journalist and philosopher Lipmann. In
1922, Lippmann published a book where he noted that we are not capable of directly ex-
periencing the bigger world, so we must rely on the messages and images contracted by
news media (Lippmann 1922, p. 29). In 1963, Bernard Cohen refined Lipmann’s assump-
tions by pointing out that media do not tell people what to think, but what to think about
(Cohen 1963).

The opinions media present about the coronavirus and the attributes of COVID-19-
related issues press representatives highlight are able to trigger global health concerns.
During pandemics, the news media function as a mediator between the official public in-
stitutions and the public. On one hand, media need to deliver factual information and on
the other, they must attract readers to their articles (Schwitzer et al. 2005). During the out-
break of HIN1, journalists were criticized for their tendency to sensationalize issues or to
politicize them (Vasterman and Ruigrok 2013; Singer et al. 2020). As the result, the World
Health Organization (WHO), shortly after the outbreak, urged media representatives to
report information accurately about the threat people were facing (WHO 2020). The WHO
emphasizes that media outlets are key players that can shape public perceptions of risk
and target communities to protect their health. It also emphasized that having accurate
information from reliable sources was vital for people during this pandemic (WHO 2021).
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Maxwell McCombs and Donald Show tested Cohen’s idea by comparing the news
media agenda and the public agenda. They discovered strong correlations between the
most salient issues on the news media and the most prominent issues on the public agenda
(McCombs and Shaw 1972). For a certain time, traditional media were considered to be
the main agenda-setter, affecting what the public saw as the most important issues of the
day. However, the recent popularity of social media has altered the way people think
about media. These new interactive platforms are widely used in society to initiate dis-
cussions; hence, the audience is, in addition to gathering information, now also able to
produce its own content. Journalists in traditional news media are no longer the only ones
who can provide information to the public (Harder et al. 2017; Jang and Park 2017). During
the time of social distance and limited contact, social media became an important platform
to look to for pandemic-related information (Ahmad and Murad 2020) and to exchange
information (Qian and Hanser 2021). Social media are used to share scientific news as well
as information relevant to social media users (WHO 2020).

So far there is still limited knowledge about the intermedia agenda-setting dynamics
between news media and social media. Several researchers who acknowledge the role of
social media during a crisis have used Twitter data to analyse agenda-setting dynamics in
the pandemic (Tahamtan et al. 2022; Han et al. 2021. To examine intermedia dynamics
during the COVID-19 pandemic in Latvia, we looked at online news media articles as the
proxy to the news media agenda, and at Twitter posts which were analysed as represen-
tations of the social media agenda. The focus of this research was to examine how the
media agenda and social media agenda interact during a pandemic and whether one type
of agenda can foresee the other.

2. Intermedia Agenda-Setting

In 1972, McCombs and Show identified that mass media directly shape the public
agenda by highlighting specific topics, issues, and actors in coverage over others. They
investigated the agenda-setting capacity of mass media during the 1968 presidential cam-
paign by trying to match the public opinion of voters with the actual content of mass me-
dia. These two scholars found out that the prominence of issues in news media influences
the prominence of these issues among the public.

The 1990s was an important time in the development of the second level of agenda-
setting. The first level of agenda-setting deals with objects, whereas the second level of
agenda-setting looks at the attributes of these objects. Objects have commonly been de-
scribed as issues or entities about which a person holds an opinion, whereas object attrib-
utes are the traits associated with the particular object (Guo et al. 2012). According to
McCombs, when news media talk about an object, some attributes are emphasized while
others are not mentioned. Kosicki refers to agenda-setting as the “shell of the topic”. He
describes the shell as the issues or objects examined, whereas the attributes are an explo-
ration of what is inside the shell (Kosicki 1993, p. 112). If we put this into perspective, then
one can conclude that the first level of agenda-setting looks at what people think about,
whereas the second-level of agenda setting deals with the question how people think about
it.

Another important area of agenda-setting research is potential sources that can shape
other media agendas, so-called intermedia agenda-setting (McCombs 2014, p. 12). Inter-
media agenda-setting deals with the question of how various media agendas influence
one another or, as Du puts it, the extent to which the agenda of news media reflects the
content of another medium and deals with content in a similar manner (Du 2008). Tradi-
tionally this framework was applied to studying the agenda-setting effect between tradi-
tional media (Golan 2006; Kushin 2010; Du 2013) and only recently has the focus changed
towards examining the digital environment.

In 2011, Meraz published research in which he concluded that weblogs influence the
agenda-setting of traditional elite media (Meraz 2011). Another study compared the topi-
cal differences between the New York Times and Twitter and discovered that Twitter was
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a viable source for traditional media regarding entity-oriented topics (Zhao et al. 2011).
Neuman and colleagues revealed that social media communicate a distinct agenda com-
pared to that of traditional media, and that it was a better predictor of traditional media
than the reverse (Neuman et al. 2014). In 2019, Barbera published research which focused
on the agenda-setting dynamics of Twitter and analysed connections between the issues
discussed by legislators and the public. He discovered that legislators are more likely to
follow the Twitter agenda than lead it (Barbera et al. 2019). In 2022, Zhou and Zheng ex-
amined agenda dynamics using data from Sina Weibo and found that information in so-
cial media influenced the media agenda and the agenda of the government during the
pandemic in China (Zhou and Zheng 2022).

Since the classical agenda-setting theory was formulated the media landscape has
changed significantly and nowadays media have become only one of many sources where
people seek information. The development of web-based social tools has provided new
ways to create and spread news. These changes have brought to light discussions of how
pre-existing media theories operate in the new environment where people, from passive
news consumers, have become active news-content creators and, through social media,
can influence public debate.

3. Who Sets the Media Agenda?

The rise of social media networks has recharged the debate over whether the general
public through social media can influence the agendas of media. Currently anyone with a
little knowledge can become an influencer, affecting what people think and how they be-
have. Thus, it is important to re-examine the foundations of famous media theories and to
question how the public, media and politics interact in this new context.

As many researchers have pointed out, now agenda-setting is being transformed by
the dramatic growth of audiences that are simultaneously media consumers and produc-
ers. In a world of evolving digital media and online publics, the research of agenda-setting
has become more complex. Each user of social media may initiate a new discussion or
respond to an existing one. The transmitting of information requires minimal cost and
effort. Thus, scholars question whether the influence of social media content on news me-
dia has been neglected (Heijkant et al. 2019).

According to Sayre and his colleagues, “the Internet is at the centre of this change,
expanding the definition of news sources and news producers” (Sayre et al. 2010, p. 9).
Chadwick indicates that the Internet and social media have created news “hybrid media
systems” that have expanded the number of actors which participate in the struggle to
shape public discourse and define the political agenda (Chadwick 2017, p. 159). Social
media have more room to shape and define the media agenda as well as the political
agenda than they have ever had before. In a crisis such as a pandemic, it is important to
clarify who sets the agenda in the media arena.

Analyses of Twitter posts in the UK showed that only a small number of topics on
the media agenda and public agenda were similar. Media tweets talked more about facts
and analysis whereas citizens were more willing to express their feelings (Han et al. 2021).
To clarify whether the topics on social media are in line with the topics published by news
organizations on news portals, the following questions were asked:

RQ1. What were the main topics of discussion on the social media agenda during the
first wave of the pandemic?

RQ2. What were the main topics of discussions on the media agenda during the first
wave of the pandemic?

As noted, several studies have shown that the mainstream media still affect the sali-
ence of issues in online news media (Vargo et al. 2018; Scharkow and Vogelgesang 2011),
while other scholars argue that the dynamics of these relations have changed and, alt-
hough traditional media have a strong agenda-setting power, that is no longer universal
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(Meraz 2011; Sayre et al. 2010; Neuman et al. 2014; Jungherr 2016; Han et al. 2021). Despite
many studies, a clear answer about the relationship dynamics between social media and
online news media is missing. In this study we examined connections between social me-
dia agendas and online news media agendas regarding the outbreak of COVID-19. To
understand how online news media and social media interact in setting each other’s
agenda the following question was asked:

RQ3. Do news articles predict social media posts or is it vice versa?

4. Method

To study the media agenda, we looked for news articles that were published on na-
tional news sites from 30 January to 10th June, 2020. We analyzed the content of tradi-
tional media news sites (diena.lv, nra.lv, la.lv, Ism.lv) as well as the most visited digital-
only news sites (delfi.lv, tvnet.lv, apollo.lv, jauns.lv and skaties.lv) (See A1 Apendix I).
The tweets posted on Twitter during the same time period were treated as the social media
agenda. To search for information about COVID-19 we developed a set of twelve key
identifying terms and phrases in Latvian (“COVID”, “COVD-19”, “virus”, “pandemic”,
“coronavirus”, etc.). The search was conducted with the help of SentiOne which offered
exclusive software to collect data from Twitter users as well as from the most popular
national news portals. A reference to one or more of the search terms in the content of a
Twitter post or an article in online news media was considered as the criterion for inclu-
sion in the sample. The authors compiled more than 4600 Twitter posts and more than
4500 news articles for the period from 30 January 2020, when the Crises Management
Council of Latvia® held its first meeting, to 10 June 2020 when the state of emergency
ended.

Although we captured 82,589 tweets about pandemic, only half of them were eligible
for further analyses. First, we had to remove the tweets that contained irrelevant key-
words (such as Ebola, Spanish flu, etc.) and the tweets that were not published in the Lat-
vian language. Careful examination of the news articles led to removing the pieces that
were not written in Latvian or contained information about previous pandemics. As the
result, we found 44,789 online news media articles and 46,093 tweets eligible for further
analysis.

Content analysis was used to identify the topics or themes of discussion in the first
months of 2020. To pin down the most salient topics in news articles and social media
posts, a pilot test was conducted with 10 percent of the data units (3100 posts and 4500
news articles). Two coders were asked to read the tweets and articles before coding. The
researchers came up with nine topics that were narrowed down to six to increase the num-
ber of posts and articles per topic. As a result, all tweets and news articles are grouped as:

Spread of COVID-19: posts and articles that fall within this category discuss the initial
outbreak and its subsequent spread among countries, signs and symptoms of COVID-
19 and modes of transmission;

Prevention and control: tweets and news articles that fall within this category discuss
what actions should be taken to prevent the virus from spreading and how COVID-19
should be treated;

Government response: tweets and news articles that report the measures taken by the
government to lower the transmission and spread of the coronavirus, as well as the atti-
tudes towards these decisions;

Fear and death: this category comprises news articles and Twitter posts that raise tension
by emphasizing the number of people dead or the dire consequences of the spread of the
disease;
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Disinformation: comprises stories and posts that contain or try to expose misinfor-
mation, lies, rumours and myths about the spread, treatment or effects of COVID-19;

Effect on daily life: stories and posts in this category discuss COVID-19's impact on our
daily lives, its effects on economy, culture, education, sports and tourism, as well express
emotions towards COVID-19 or the measures taken by the government.

The coding was done by assigning 1 to 2 keywords that described the tweet’s or news
article’s content. The context of data was taken into consideration. We removed keywords
that appeared in more than one topic; thus, each topic was identified by a set of exclusive
keywords. Two communication researchers unaffiliated with the project went through a
dictionary to secure that chosen words for each category were truly representative and
mutually exclusive. Out of 44,789 news articles only 0.03% did not match any categories
and were not coded. 1.76% of 46,093 Twitter posts were not coded for the same reason. To
ensure reliability, inter-rater reliability tests were conducted on a random sample of 100
for each media type with Cohen’s kappa. The intercoder reliability scores were 0.91 for
tweets and 0.92 for news articles. Thus, we combined computer-assisted content analysis
and manual coding, providing a validity check and confidence in the chosen methodol-
ogy.

As for nearly every news organization Twitter has become an information channel to
disseminate their own material (Holcomb et al. 2011), we excluded more than 1/3 of all
tweets produced by news organizations to strengthen the reliability of the data. Thus,
31,189 tweets were used for the subsequent time series analyses and VAR modelling.

5. Results

As shown in Figure 1, news organizations published on a wide diversity of topics
between January and May, covering all six categories. Results revealed that among the
44,789 news articles retrieved, the most common topics were the spread of COVID-19
(41.52%), the government response (29.23%) and prevention and control (17.56%). The
effect topic (6.16%) contained articles about the economic consequences, as well as social
impacts, on human life. The fear and death topic (3.73%) represented information about
the death toll and possible consequences of the spread of the disease. A small part of the
articles addressed the question of misinformation (1.77%), and tried to expose lies, ru-
mours and myths about COVID-19. Thus, we can conclude that for news media the most
important tasks were to give information about the spread of the virus, modes of trans-
mission, as well as to provide news about the government response to the outbreak of the
virus and control measures.
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Figure 1. Prevalence of topics in online news media, n = 44,789.

In terms of the citizen-generated tweets, the most prominent topics were prevention
and control (32.44%), the spread of COVID-19 (28.98%) and the government response
(16.12%) (Figure 2). Twitter users were more eager to discuss safety measures imple-
mented to reduce the spread of COVID-19 than online news media. The effect topic
(13.52%) was the fourth most popular and discussed the impacts on human life, such as
school lockdowns, working from home, loss of a job, etc. The fear and death topic followed
with 4.47% of posts. The smallest subset of posts contained information about rumours as
well as misinformation (2.41%).
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Figure 2. Prevalence of topics in Twitter posts, n =31,189.

To test the general mutual effect between news media and social media, we started
with examining time series of tweets and online news media articles. At the beginning of
2020, when the Crises Management Council was established and Latvia was awaiting its
first COVID-19 case, the number of tweets and articles was relatively low. On 2 March,
the first COVID-19 patient was announced, causing heated discussions on Twitter as well
in news articles. The number of tweets and news articles increased dramatically when the
government announced a national lockdown on 12 March and people became heavily
affected by the measures that were taken to prevent a rapid spread of the virus. After 7
May, when the government decided that the state of emergency declared in Latvia would
be extended until 9 June and eased some restrictions, the number of articles reached one
last peak (approximately 550 articles per day). The time series of news media articles and

tweets are plotted in Figure 3.
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Figure 3. Time series of tweets and news media articles (number per day).

As the volumes of tweets and news media articles are comparable, we analysed the
original day counts data without the normalization. Both articles and tweets data exhib-
ited a seasonal weekly pattern that was further confirmed by the ACF and PACF plots
(Appendix A, Figure A2). We used a KPSS test, which typically has more power than an
ADF test (Kwiatkowski et al. 1992), to test the null hypothesis of stationarity. We found
that both the tweet and article series had a unit root, KPSS = 0.55, p = 0.030 and KPSS =
0.84, p = 0.01 with lag L = 4, respectively.

As both series had a unit root, we checked whether they were cointegrated. Cointe-
gration occurs when there exists a linear combination of integrated variables that is sta-
tionary (cointegration vector). In case of cointegration, it is possible to distinguish between
the short-term Granger causality and the long-run equilibrium relationship of the varia-
bles described by the cointegration vector.

We considered the Johansen cointegration testing procedure with maximum eigen-
value statistics. Preliminary VAR order detection (using an R selectVAR procedure with
an AIC criterion) suggested a vector autoregression of order p = 5, controlling for the sea-
sonal dummies corresponding to the days of the week. The eigenvalues were 0.081 and
0.020, respectively, and we obtained Lma(0) = 11.0 and Lmax(1) = 2.65. Comparing to the
critical values, we could not reject the cointegration order r = 0 at a 10% significance level.
Namely, the series were not cointegrated and we proceeded with a VAR(4) model for the
differenced series without a cointegration vector term co-controlling for the days of the
week.

We proceeded with a VAR(4) model for the differenced series without a cointegration
vector term (Table 1). As the estimated model coefficients were not significant, we refined
the model by imposing zero restrictions until only variables significant at a 10% level re-
mained (Model 1). We report the model updated by one parameter being the most signif-
icant among the remaining ones (Model 2).
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Table 1. Restricted VAR(4) model specification for the daily changes of article mentions and tweet
mentions.

Model 1 Model 2
Change in article =~ Change in tweet ~ Change in article =~ Change in tweet
mentions mentions mentions mentions
Change in article mentions, lag 2 —0.43¢ -0.16 ¢ -0.56 ¢ -0.16 ¢
Change in tweet mentions, lag 2 0.26*
Change in article mentions, lag 4 -0.24 < -0.14 < -0.26 < -0.14 <
Isaturday -58.88 b -58.48 b
Isunday -177.92 ¢ -81.51 ¢ -177.27 < -81.51 ¢
IMonday -83.38 ¢ -56 ¢ -87.41 ¢ -56 ¢
Ituesday 83.63 33.57 2 82.08 33.57 2
AIC 2816.7 2814.9
Correlation of residuals 0.69 0.70
Box-Ljung test X for the residuals, 1,0 _ o7 22,0, p=0.11 17.7,p=0.28 22,0, p=0.11

15 lags

Note: “I” denotes seasonal dummy variables, the base being Friday. Model 1 is the maximal model
having all parameters significant. Model 2 is Model 1 updated by one parameter being the most
significant among the remaining ones. ? means p < 0.1, Pmeans p < 0.05, < means p < 0.01. f means p =
0.14.

Regarding Model 1, the final tweets equation included the second and the fourth
lagged differences of the articles’ series. Namely, the number of article mentions Granger-
caused the number of tweet mentions. As the model is in the differences, the interpretation
is that the history of the last 5 days of article mentions impacted the twitter mentions. We
also note that some seasonal dummies are significant. The articles equation included the
same two lag parameters as the tweet equation, but it did not include any tweet terms.

Note that the residuals of the above VAR model are correlated with r = 0.69. This
means that a day’s article and twitter mentions were highly positively correlated. This is
referred to as instantaneous Granger-causality. Regarding Model 2, we note that, when
including the next most significant variable in the VAR model, it turns out to be the second
lag of the change in tweet mentions in the articles series (p =0.14). Although this parameter
estimate does not reach the 10% significance level, it is quite close. Moreover, Model 2 has
a slightly better AIC criterion value, indicating it is better explaining the dependent vari-
able. Thus, it can be said that, to some extent, tweets Granger-caused the articles as well.

6. Discussion and Conclusions

The COVID-19 pandemic started at the end of 2019. The first positive test for the
COVID-19 in Latvia was announced on 2 March 2020 and the number of publications con-
tinues to grow in online news media as well as on social media. Whenever such massive
health crises occur, the spread of information related to the disease grows exponentially.
Sensing new unfamiliar risk, individuals turn to the media, and media can either mitigate
or accelerate crises by spreading information and setting an agenda to the broader public.

In this research, we studied the relationship between the social media agenda and
the media agenda. First, we had to observe how much attention each type of media paid
to COVID-19 and what were the main topics in Twitter and in online news sites. The re-
search analysis revealed that a lot of attention in online news media was given to the
spread of COVID-19, information about the actions of the government, followed by pre-
vention and control measures. The discussions on Twitter showed that the prevention and
control measures were the most prevalent topic, followed by general information about
the spread of the coronavirus. The third most widespread topic was the response of the
government, in the form of either support or criticism. Thus, we can conclude that in
online news more attention was given to the actions of the government, however in social
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media the public was more eager to discuss the measures that were implemented to pre-
vent further spread of the virus. This finding is in line with earlier studies that suggest the
importance of sharing feelings on social media platforms (Glasgow et al. 2016; Shaw et al.
2013; Han et al. 2021).

Secondly, we tried to uncover mutual influences between these two agendas. To an-
alyse the flow of information between online news media and social media VAR models
were applied. The results confirmed that, in the case of COVID-19, a day’s articles and
Twitter mentions were positively correlated and that news media articles Granger-caused
social media posts. We found proof that, to some extent, the article mentions Granger-
caused the number of tweet mentions. Our results corroborate the previous research of Su
and Borah (2019) and Zhou and Zheng (2022), finding that social media can dominate
agenda-setting under certain conditions.

This study highlights the value of Twitter data. Even though Twitter users are not a
representative part of the population (Blank 2017; Jungherr 2016), the amount of Twitter
users as well as the number of Twitter discussions uphold the assumption that online
communications might offer a comprehensive assessment of what the priorities of the day
are. According to our findings, these discussions were treated as newsworthy by online
news media and thus were able to reach larger audiences.

While this study is important for understanding how COVID-19 is perceived in the
media, there are several limitations that must be noted. The analysis only examined the
first 4.5 months of COVID-19 news coverage. More research needs to be done to under-
stand how media topics evolved during that time. Secondly, topic detection was done
manually by the authors of this research and this could have caused research-related bias.

This article contributes to a better understanding of the agenda-setting dynamics be-
tween the social media agenda and the media agenda. As results indicated, social media
have some power to set the agenda of public debates in media; however, online news
sites are a more powerful agenda-setter. The answer to the question of who sets the media
agenda in digital environment is resounding: traditional media websites and digital-born
news sites.
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Appendix A

Table Al. News media sites and number of news articles.

Name of Media Number of Articles
Tvnet.lv 7499
Jauns.lv 5529

Nra.lv 5133
Delfi.lv 4877

La.lv 4845
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Lsm.lv 5090
Apollo.lv 3668
Diena.lv 3295
Skaties.lv 3268
Bnn.lv 900
Ir.lv 334
Vestnesis.lv 326
Lvportals.lv 25
Total 44789
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Figure A1. ACF and PACF plots for the article time series.
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Figure A2. ACF and PACF plots for the tweet time series.

Note

1 According to the by-law of the Crisis Management Council, the Crisis Management Council is a coordinating institution, the

objective of the operation of which is to ensure coordinated actions of state and local government institutions in taking
measures for the prevention and suppression of danger to the state, as well as measures for the liquidation of consequences
caused thereby.
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