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ABSTRACT

The extent to which media contributes to mass polarization remains an open
guestion. This study presents a systematic, comprehensive, and longitudinal
analysis of COVID-19 coverage by liberal-leaning, conservative-leaning, and
ideologically centrist U.S. news media over the first three years of the pandemic.
Analyzing over half a million COVID-19-related news items posted on the
websites and Twitter accounts of 31 news outlets, we uncover significant
polarization in COVID-19 coverage that closely aligns with the political biases of
these media entities. Our findings reveal a striking reliance on politicized and out-
group partisan cues by conservative-leaning media in their COVID-19 coverage.
Unexpectedly, unlike their liberal-leaning counterparts, audiences of
conservative-leaning media exhibited a growing preference for COVID-19 news
as the pandemic entered its second year. We provide evidence that the online
sharing of COVID-19 news featuring out-group partisan cues and videos from
conservative media significantly predicted COVID-19 mortality and vaccination
rates across U.S. counties, even when accounting for local ideological and
socioeconomic factors. Our findings suggest a central role for partisan and socio-
psychological cues in mediating the causal link between media polarization,
audience polarization, and the resultant polarized patterns of local COVID-19
outcomes throughout the pandemic.
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INTRODUCTION

The COVID-19 pandemic has been an unprecedented public health, socioeconomic,
and political crisis, claiming millions of lives worldwide and dramatically altering
everyday life for many people. Several public health interventions have significantly
influenced the evolution of the pandemic. Notably, the early implementation of social-
distancing and mask-wearing recommendations, along with the subsequent availability
of COVID-19 vaccines and antiviral therapies, has substantially reduced mortality and
morbidity rates associated with infections caused by the novel coronavirus.

Despite these successes, several challenges have remained. For example, in the
U.S., the vaccination rate peaked in early 2021 but stagnated in mid-to-late 2021, with a
significant portion of the population refusing immunization (Mathieu et al., 2020).
Additionally, other factors may have hindered societal responses to the COVID-19
crisis. One set of factors is socioeconomic, such as economic inequities and access to
healthcare (Mesa et al., 2022; Rothgerber et al., 2020). Another set of factors includes
individual beliefs, attitudes, and behaviors regarding preventative measures, such as
mask-wearing, social distancing, or vaccination (Bolsen & Palm, 2022). These individual
attitudes and behaviors can be influenced by the information people receive from
various sources, including public health officials, news media, specialized journals, and
social circles (family, friends, co-workers), including social media (Rothgerber et al.,
2020). It has been suggested that effective, consistent, and congruent COVID-19
communication strategies, implemented at multiple levels by various societal
stakeholders, are required to inform citizens about COVID-19 (including risks,
prevention strategies, and treatment options) and to manage the pandemic effectively,
as well as to better prepare for future public health crises (Seeger, 2020).

MASS POLARIZATION DURING THE COVID-19 PANDEMIC

A major challenge for the management of the COVID-19 pandemic has been the stark
polarization, chiefly along ideological lines, of COVID-19 beliefs, attitudes and behaviors
among citizens (Grossman et al., 2020). Studies have shown that, in the U.S., liberals
and conservatives have harbored contrasting perspectives on various dimensions of the
pandemic, spanning social distancing, mask mandates, lockdown measures, school
closures, vaccination efforts, and differential levels of trust in scientists and doctors
(Gollwitzer et al., 2020; Jones & McDermott, 2022). For example, conservatism
predicted decreased perceived severity of the coronavirus and the personal vulnerability
to the virus (Calvillo et al., 2020), as well as reduced compliance with stay-at-home
orders (Wiedemann & Goldstein, 2021) and social distancing guidelines (Allcott et al.,
2020; Becher et al., 2021; Kerr et al., 2021; Rothgerber et al., 2020).

Longitudinal studies provided more direct evidence of progressive mass
polarization of COVID-19-related beliefs and behaviors. A survey of public opinion,
conducted between March and October 2020 found a progressive polarization of public
attitudes toward the coronavirus, along party affiliation lines (Sides et al., 2020). A
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longitudinal survey found that Republicans’ vaccination intentions continued to drop
from March to August 2020 (Fridman et al., 2021).

A March-April 2020 survey of 1,699 of a representative U.S. sample suggested
that both political ideology and party affiliation predicted trust in politicians and medical
experts to handle the COVID-19 pandemic, and engagement in preventative behaviors
— with liberals being more trusting of experts and showing greater engagement in
protective behaviors than conservatives (Kerr et al., 2021). A Pew survey conducted
shortly before the 2020 presidential election revealed a stark divergence between
liberals and conservatives regarding the significance of the coronavirus outbreak.
Among likely voters intending to support Joe Biden, a striking 82% regarded COVID-19
as "very important” to their voting decision. In contrast, only 24% of likely voters
planning to vote for Donald Trump considered the pandemic as "very important” in
shaping their vote (Dimock & Wike, 2020). This suggests that the polarization of
citizens’ beliefs, attitudes and behaviors related to COVID-19 may also have had
important electoral consequences.

MEDIA’S IDEOLOGICAL BIAS

Two major types of mass polarization — ideological and affective — have been identified
and studied in the past two decades. Ideological polarization refers to the divergence of
beliefs on ideological issues along partisan lines, which can lead to polarized voting
patterns during elections and a widening gap between partisan beliefs, attitudes, and
political behaviors. Affective polarization indicates a pattern of increasing dislike and
negative views towards the political outgroup among the electorate. The drivers of
ideological and affective polarization are poorly understood. One driver has been
suggested to be elite polarization and the polarizing rhetoric of political elites (Jost et al.,
2022; Levendusky & Malhotra, 2016). Another may be the alignment of partisans with
their parties’ positions on important issues, which then become polarizing because
partisans exhibit partisan sorting (Davis & Dunaway, 2016; Jost et al., 2022; Mason,
2015).

Besides the influence of elite polarization on mass polarization and the polarizing
role of partisan sorting, previous research has raised the prospect that media may play
a role in mass polarization (Bail et al., 2018; Gonzalez-Bailon et al., 2023; Jost et al.,
2022; Kubin & von Sikorski, 2021; Levendusky & Malhotra, 2016; Levendusky, 2013;
Prior, 2013; Stroud, 2010; Tucker et al., 2018).

Previous research has suggested that the media's ideological bias may be
involved in the process of mass polarization. Media have long been known to exhibit
any number of biases, which are caused by any number of processes, such as the
individual beliefs and biases of journalists, editors and media owners; the competition
for audiences, which may facilitate the emergence, persistence and increase in media
bias; pressure from interests groups, the government and other entities (Chiang &
Knight, 2011; D’Alessio & Allen, 2000). The media’s political bias can be further
increased by the ability to cover politically-charged stories, including stories featuring
ideologically more extreme politicians or points of view, and by the differential coverage
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of in-group and out-group partisans (Levendusky, 2013; Puglisi & Snyder, 2015; Wilson
et al., 2020). Wagner and Gruszczynski (2018) analyzed political news coverage in The
New York Times, CBS Evening News, and NBC Nightly News from the 103rd to the
112th Congresses to test whether House members with more extreme ideologies were
more likely to receive media coverage, controlling for factors such as their terms in
office, partisanship, and the number of floor speeches. They found that a House
member's ideological extremity was a significant predictor of being mentioned in the
media. Additionally, they discovered that extreme Republican members were more
likely to attract media attention than their Democratic counterparts. Thus, the media
may amplify the messages of the most polarizing politicians and may thus contribute to
mass polarization.

One consequence of the media's ideological and political bias may also be that
issues are politicized to a higher degree, and issues that are apolitical may become
politicized. One prominent example is COVID-19, which is largely a medical and public
health issue, but which has been heavily politicized throughout the pandemic. Thus,
during the early stages of the COVID-19 pandemic, COVID-19 communication in print
and broadcast news outlets was politicized, with mentions of politicians far surpassing
mentions of scientists (Hart et al., 2020). Rothgerber et al. (2020) found that
conservatives were more likely than liberals to report skepticism and disregard the
credibility of mainstream media’s coverage of COVID-19. COVID-19 news media
coverage was similarly politicized on social media, such as Twitter, where COVID-19
news coverage had a substantial focus on political issues (Ye et al., 2021). In addition,
in an early stage of the pandemic, both print newspaper and network news coverage on
Twitter was highly politicized, featuring politicians more often than scientists (Hart et al.,
2020). A survey of partisan Twitter users in the early phases of the pandemic found that
self-declared right-wing users were more active and engaged with COVID-19 news than
neutral and left-wing users. Moreover, right-wing users got their information almost
exclusively from right-wing sources (Jiang et al., 2021) and right-wing ideology was
shown to be associated with anti-vaccine discussions on Twitter (Thelwall et al., 2021).

Recent efforts have been devoted to systematically and objectively identifying,
and quantifying, media bias, in particular media’s ideological bias. Two such efforts are
the AllSides! and Ad Fontes? media bias charts. Allsides and Ad Fontes invite
individuals of different professions and partisan affiliations to rate news media’s political
and ideological leaning, by carefully and objectively evaluating a large sample of news.
As a result, the partisan bias of each news media entity is determined by the aggregate
score or categorization of the coding.

In seeking to further explore a potential involvement of news media in mass
polarization during the COVID-19 pandemic, this paper conducted a systematic,
comprehensive and longitudinal analysis of COVID-19 coverage by the news media
during the first three years of the COVID-19 pandemic, from January 2020 until

1 See https://www.allsides.com/media-bias for information on Allsides Media Bias Chart's methodology
2 See https://adfontesmedia.com/how-ad-fontes-ranks-news-sources/ for more information on the
methodology of Ad Fontes Media Bias Chart
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December 2022. Despite granular evidence that some liberal-leaning and conservative-
leaning media outlets covered COVID-19 differently (Hart et al., 2020), there is, to our
knowledge, no systematic study of COVID-19 coverage by the news media, throughout
the pandemic. Our analytical approach makes use of the established media bias charts
to identify and classify 31 prominent news media outlets (see Methods). Because
media’s ideological bias charts reflect the overall bias in covering news about many
events and issues, it remained to be determined whether the most recent media bias
estimates also applied to COVID-19, which represented a new and emerging polarizing
issue. Based on the existing evidence derived from a few prominent examples of media
coverage of COVID-19, and on our belief that the media bias charts reflect an overall
ideological bias that will be manifest during the coverage of emerging issues, such as
COVID-19, we hypothesized that news media’s pre-existing ideological bias predicted
its coverage of COVID-19:

H1: News media’s ideological bias predicts the differential coverage of
COVID-19 by liberal-leaning and conservative-leaning news media.

To gain a more global understanding of news media’s COVID-19 coverage
during the pandemic, we chose to analyze COVID-19-related news that were
disseminated on both the news media’s websites as well as their social media accounts
(Twitter). We hypothesized that the coverage of COVID-19 by news media was similar
on the two types of platforms (media websites and Twitter):

H2: the coverage of COVID-19 by the news media is similar on their
websites and Twitter accounts.

We reasoned that if the coverage on media websites and Twitter was very
similar, we could use social media analytics to gain insights into which aspects of the
coverage were most engaging and widely disseminated—such as retweeted or
amplified—by audiences on Twitter. This would allow us to link news media coverage of
COVID-19 to its impact on audiences. By analyzing patterns of audience engagement
and news dissemination, we could connect news media coverage to the mass
polarization patterns observed in U.S. communities during the pandemic.

DOES MEDIA CONTRIBUTE TO MASS POLARIZATION?

The potential role of the media as a contributor to, or a driver of, mass polarization has
been explored by a number of previous empirical studies. An earlier review by Prior
(2013) concluded that the evidence linking the media to mass polarization was weak.
However, subsequent work has provided more convincing evidence that the rise in
partisan media consumption is linked to increases in both ideological and affective
polarization (Kubin & von Sikorski, 2021; Martin & Yurukoglu, 2017). Kubin and von
Sikorski (2021) conducted a systematic review of 94 studies linking media consumption
(including both traditional and social media) to polarization. The studies reviewed by
Kubin and von Sikorski (2021) assessed the potential influence of polarized media
content on audiences, as well as the effect of media exposure on mass polarization.
The authors concluded that the existing studies supported a positive relationship
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between exposure to like-minded media and an increase in polarization — although the
authors found that two thirds of the studies examined did not differentiate between
ideological and affective polarization.

Despite these observed connections between media and polarization, other
studies have suggested that partisan media consumption did not lead to increased
polarization. For example, (Wojcieszak et al., 2022) traced the web activities of
participants in a study over a year and found that the consumption of partisan news only
accounted for a small fraction of all web activities and there was no increase in political
polarization (both ideological and affective) among the participants throughout the year.
The authors concluded that exposure to partisan news online, for both strong partisan
members or for political independents, did not increase political polarization. However, it
remains possible that pre-existing polarization may have influenced the participants’
media choices and exposure, reaching a “steady state” before the start of the
experiment.

Thus, despite a significant increase in research on the media's role in mass
polarization over the past two decades, the media's potential involvement in mass
polarization is still not well understood, and further empirical research is needed to
clarify this involvement.

EMERGING THEORETICAL FRAMEWORKS OF MEDIA’S INVOLVEMENT IN MASS
POLARIZATION

In parallel to empirical studies linking media to mass polarization, some studies have
explored potential theoretical underpinnings of media’s involvement in mass
polarization.

Framing and agenda setting theories have been employed as a guide by Baum and
Groeling (2008) to examine news coverage of five types of news sources leading up to
the 2006 midterm elections. The authors found that partisan media tended to feature
news from news wire services, such as the Associated Press (AP), that were in favor of
their political ideology. Hyun & Moon, (2016) analyzed the coverage of three broadcast
TV programs (CNN, Fox News, and NBC) two months before the 2012 presidential
election to examine whether media partisan bias and preferential coverage of
presidential candidates could exert an agenda-setting effect that polarizes citizens'
evaluations of the candidates. Based on questions asked in a national survey of TV
viewers, the authors manually coded the coverage of presidential candidates by each
TV program and derived a numerical profile for the portrayal of each candidate’s
attributes (e.g. leadership, intelligence, honesty). The authors found that CNN’s
coverage tended to favor Barack Obama, Fox News favored Mitt Romney, while NBC
News offered a more balanced portrayal of both candidates. Besides questions about
feelings towards candidates, the national survey also collected the respondents' media
consumption habits, allowing the authors to infer whether media consumption predicted
the citizens’ assessments of the candidates. After collecting the data, the authors
measured polarization as the absolute difference between the ratings of Obama and
Romney. The authors found that the respondents whose assessments of the candidates
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closely aligned with the attributes portrayed by the media exhibited more polarized
attitudes toward the opposing party's candidate, even after controlling for partisanship.
These findings provide evidence that media’s coverage bias may contribute to mass
polarization.

Selective exposure. Scholars have argued that increased consumption of partisan
media, along with selective exposure to pro-attitudinal content — that agrees with their
pre-existing political beliefs — reinforces individuals’ partisan identities. Stroud (2010)
conducted daily phone interviews in the lead up to the 2004 presidential election asking
respondents to report their consumption of news in the past week, as well as their
partisan affiliation. The respondents were then asked about their feelings towards
candidates and issues, and polarization was conceptualized as the absolute value of
difference of feeling towards candidates and issues. Partisan media exposure was
measured by summing media consumption of either liberal (e.g. CNN) or conservative
media (e.g. Fox News). The author found that partisan selective exposure led to
increased polarization. Higher levels of exposure to like-minded news media on
previous days contributed to higher levels of polarization on subsequent days. Notably,
the author did not find the reverse relationship — i.e. prior polarization levels did not
predict increased partisan selective exposure. A subsequent study conducted by
Arceneaux et al., (2012) also used the framework of the theory of selective exposure to
design a survey experiment to test whether consumption of like-minded political talk
shows can increase polarization. The results suggested that watching pro-attitudinal
political shows made participants more resistant to counterarguments. At the same
time, consuming political shows that were counter-attitudinal did not make participants
more accepting of the counterarguments.

A particularly strong selective exposure to news can be found on social media
platforms, such as Twitter, which were suggested to facilitate the development of
political polarization by reducing the likelihood of chance encounters with disagreeable,
counter-attitudinal, content (Hahn et al., 2015). Twitter further facilitates the selective
exposure to pro-attitudinal content, which, in the case of COVID-19, was suggested to
strengthen users’ pre-existing perceptions of the pandemic (Cinelli et al., 2021; Thelwall
et al., 2021). Levendusky (2013) suggested that the reinforcement of pre-existing beliefs
by selective exposure can lead to echo chamber and filter bubble effects, which may
increase affective polarization.

The current evidence that audience polarization may result from the interaction
between selective media exposure and political ideology is currently weak (Davis &
Dunaway, 2016; Prior, 2013; Van Aelst et al., 2017). Some experimental studies have
found moderate effects on individuals selectively exposed to content that aligns with or
opposes their existing attitudes (Davis & Dunaway, 2016). However, other studies have
not identified significant effects on ideological polarization (Leeper & Slothuus, 2014;
Van Aelst et al., 2017) and some researchers contend that it is the existing level of
polarization that drives subsequent behavior in consuming partisan media (Nordbrandt,
2021).
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Construal Level Theory (CLT). Several studies linking media to polarization have
explored the theoretical framework of CLT (Trope & Liberman, 2010) to manipulate
construal levels in messages, exploring how the specific structure of sentences and
word concreteness may trigger ideological thinking and changes in attitudes and
behaviors among partisan media consumers. CLT explains how individuals process
information based on perceived psychological distance. According to CLT, people tend
to think more abstractly when they perceive phenomena as distant, focusing on broader
concepts, whereas they think more concretely when something feels closer,
emphasizing specific details. CLT has often been applied to analyze polarizing issues
like climate change. For example, Chu and Yang (2018) conducted a survey study
involving 1,086 U.S. adults, testing whether the framing of climate change politics using
different construal levels would elicit attitude and behavioral changes, accounting for
participants’ political ideology. They found that when climate change impacts were
framed in lower construal (i.e., more concrete terms), ideological polarization on climate
change issues between partisan members was reduced compared to higher construal
(i.e., more abstract) framing (Chu & Yang, 2018).

Social Identity Theory (SIT). Intergroup thinking, as explained by SIT (Tajfel & Turner,
2004), suggests that individuals naturally maintain their social identity by favoring their
political in-group over out-groups through intergroup comparison. Kim and Zhou (2020)
found that news stories framed around political conflicts can effectively heighten the
salience of news consumers’ partisan identities, leading to a temporary increase in
polarized attitudes toward political out-groups and social issues. Similarly, when
consuming news on contentious issues like climate change, the presence of out-party
cues, such as those from Demaocratic elites, can significantly amplify skepticism among
Republicans (Merkley & Stecula, 2021). This phenomenon is also evident on social
media platforms, where political out-group cues are particularly engaging. Rathje et al.
(2024) found that posts containing out-group cues were shared or retweeted almost
twice as often as those containing in-group cues. Out-group language consistently
emerged as the strongest predictor of message dissemination on both Facebook and
Twitter, as well as a strong predictor of angry reactions on Facebook (Rathje et al.,
2021).

McLaughlin (2018) argued that the perception of intergroup conflict mediates the
impact of news media coverage on political polarization. By emphasizing political out-
groups, news media can heighten partisans' perception of conflict between parties,
thereby making partisan identity more salient and inducing both affective and ideological
polarization. The authors tested their hypothesis on 300 American partisans, who were
assigned to read a news story depicting the public's belief in either high or low levels of
party conflict. The findings revealed that news media coverage of political conflict
increased perceptions of intergroup conflict, which in turn led to heightened partisan
identity salience and greater affective and ideological polarization. This study provides
evidence that media’s framing of news using social, out-group cues, has the potential to
polarize audiences. Further studies, including studies using longitudinal designs, are
required to solidify these conclusions.
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As noted by Van Aelst et al. (2017), most studies of polarization do not have a
longitudinal design, which may prevent the detection of true polarizing effects, because
polarization is thought to be a process that develops progressively over time — it may
increase during a given period, and may recede subsequently (Van Aelst et al. 2017).
Our study of media’s involvement in mass polarization followed Van Aelst’s suggestion,
and included a longitudinal survey of COVID-19 coverage during the first three years of
the pandemic. As noted above, our study conducted a parallel analysis of the news
disseminated by news media on two types of platforms: the media’s websites and their
Twitter accounts. We argue that such a dual approach is necessary in order to better
capture the complexity of the modern media ecosystem, and in order to make
inferences about media effects that may be relevant to more than one platform of news
dissemination.

A previous examination of several social media platforms found that Twitter and
YouTube had the biggest volume of posts, as well as interactions and discussions
related to COVID-19 (Cinelli et al., 2020). Thus, Twitter provides an ideal platform for
capturing and modeling COVID-19 communication, the involvement of the media, and
its interaction with audiences. Twitter analytics also provides additional advantages to
the study of mass polarization: 1) the combined audiences of the 31 news media
entities on Twitter exceeded 220 million users, making the analysis of Twitter
communication more relevant to large-scale population studies and mass polarization;
2) Twitter allows us to collect real-world engagement data, representing the quasi-
simultaneous, real-time responses of mass audiences COVID-19 news posted by the
media; this provides great statistical power to study mass effects which are involved in
mass polarization; 3) many Twitter users can be geo-located when they exhibit a
consistent pattern of posting geo-tagged tweets or indicate their place of residence —
thus facilitating a large-scale geographic analysis of COVID-19 news dissemination in
U.S. communities throughout the pandemic.

Our analytical survey was divided into three major efforts. First, we characterized
the coverage of COVID-19 by the different ideological sectors of the U.S. news media,
both on news websites and Twitter, during the first three years of the pandemic:

RQ1: Are there differences in the coverage of COVID-19 by conservative-
leaning, liberal-leaning and ideologically centric media?

Next, we identified the aspects of COVID-19 coverage that had the greatest
impact on audience behaviors:

RQ2: What elements of the COVID-19 coverage are most engaging for
audiences of liberal-leaning and conservative-leaning media on Twitter?

And finally, we attempted to link the dissemination of COVID-19 news by geo-
located Twitter users to the known COVID-19 outcomes in U.S. communities (COVID-
19 mortality and vaccination rates), which were polarized during the pandemic — most
liberal-leaning communities exhibited lower mortality rates and higher vaccination rates
compared to conservative-leaning communities:
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RQ3: Does the dissemination of COVID-19 news through social media by
local community members predict local outcomes of COVID-19 in American
communities?

DATA AND METHODS

The choice of media entities

The study used two media bias charts, AllSides Media® and Ad Fontes?, as a guide for
identifying and selecting U.S. media outlets for analysis, including liberal-leaning,
conservative-leaning, and ideologically centric media outlets. This selection aimed to
compare the three main sectors of the ideological spectrum: liberal-leaning, centric, and
conservative-leaning media. We argue that such a comparison is important for exploring
the role of media bias in mass polarization. The analysis encompassed 29 U.S. news
media outlets. This included liberal-leaning media (The New York Times, the
Washington Post, CNN, BuzzFeedNews, HuffPost, MSNBC, ABC News, NBC News,
CBS News, Politico, and TIME), conservative leaning-media (Fox News, Breitbart
News, One America News, Newsmax, Epoch Times, National Review, the Washington
Times, the Washington Examiner, New York Post, the Daily Wire, and the Blaze) and
ideologically-centric media (the Associated Press, Axios, the Hill, the Wall Street
Journal, USA Today, NPR, and Newsweek).

Tweet retrieval

This study retrieved and assembled a historical dataset of 2,966,240 tweets posted by
the 29 media accounts on Twitter between January 1, 2020 and December 31, 2022.
All tweets were retrieved from Twitter Application Programming Interface for Academic
Research (Twitter Academic API). We then developed an automatic COVID-19 filter to
identify any tweets that referred to COVID-19, using a set of keywords previously
published (Ye et al.,2021) to which additional keywords were added. For the analysis of
coverage and audience engagement, we only included original and quote tweets from
the selected 29 media accounts and excluded the retweets by news media accounts of
other tweets. This led to the assembly of a dataset of 377,995 COVID-19 related tweets
that were posted by the 29 media accounts between January 1, 2020 and December
31, 2022. We also assembled a second dataset of 25,571,914 posts, representing all
the retweets (by audience members) of the original COVID-19-related media tweets.

News article retrieval

For the news media outlets surveyed on Twitter, we also gathered online news articles
related to COVID-19, published on the websites of these media outlets, during the same
period, from January 1, 2020, to December 31, 2022. We first gathered web links of
COVID-19 news articles, using the same keywords related to COVID-19, from the
selected news site from GDELT GKG 2.0 database on Google Big Query. While
attempting to collect news from all 29 news media outlets, GDELT did not return any

11

https://doi.org/10.33774/apsa-2024-8605t ORCID: https://orcid.org/0000-0002-7221-5495 Content not peer-reviewed by APSA. License: All Rights Reserved


https://doi.org/10.33774/apsa-2024-8605t
https://orcid.org/0000-0002-7221-5495

links for ABC News and Daily Wire. We subsequently selected two additional news
media entities with a similar ideological bias, to replace ABC News (replaced with
CNBC) and Daily Wire (replaced with Daily Signal). GDELT returned 299,150 news
article links to the 29 news media websites. We then eliminated non-English articles and
articles related to countries other than the U.S. As a result,145,939 news articles were
included in the analysis.

Automatic topic filters

We employed the closed-dictionary approach (Schwartz & Ungar, 2015) to collect lists
of keywords identifying 12 distinct topics related to COVID-19 communication by the
media. Because each tweet only contains 280 characters, distinct phrases and words,
such as ‘wear a mask’ and ‘relief bill’ can serve as an efficient way to identify aspects of
COVID-19 communication in short text. A random sample of 2,000 COVID-19 related
media tweets were selected and manually read to extract keywords of distinct aspects
related to the COVID-19 pandemic. These topics were masking, pro-masking
(encouraging people to wear a mask), COVID-19 vaccination, healthcare (not masking
and vaccination-related), social aspects, politics, economy, education, religion, race and
ethnicity, divisive and partisan words, and conspiracies. For in-group and out-group
automatic filters, we followed Merkley and Stecula's (2020) guidelines to develop an in-
group and out-group dictionary for Democratic and Republican-leaning media by
including key terms such as party names and prominent party leaders. To develop the
filters for pro-masking and conspiracies, keywords that were previously identified and
validated in the literature, specifically for COVID-19 communication, were used (Lang et
al., 2021; Motta et al., 2020; Havey, 2020). The 12 filters were then reapplied to another
random set of 1,000 tweets. Then the accuracy of each filter was manually assessed,
and specific words were either added or removed to ensure that each filter was specific.
We iterated this process four times. Finally, the updated topic filters were applied to a
new set of 2,000 randomly selected posts to examine the validity of each filter. This
showed that the accuracy rate of all filters was between 93-98%, indicating that the
automatic filter detection is robust and specific for all topics of COVID-19
communication.

Construal level analysis

To automatically assess the construal level of COVID-19 news posted by the media on
their websites as well as Twitter, we utilized a dictionary of the 4,000 most commonly
used English words, with concreteness scores developed by Brysbaert et al. (2014).
This concreteness word list has been previously used to automatically code the
construal levels of social media posts (Aboufoul et al., 2021). A construal score was
automatically assigned to each tweet or news article title, with 1 indicating a highly
abstract text and 5 indicating a very concrete text.
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Sentiment Analysis

Hyperlinks and mentions were removed before the sentiment analysis. The nitk
sentiment Python package (Bird, Klein, and Loper, 2009) was used to obtain the
sentiment score for each tweet. The sentiment scores span from -1 (negative), O
(neutral), to +1 (positive).

Network Analysis

To visualize the shared sources of news used by the 29 media entities and the
relationships among them, we built a network using the python networkx package to
identify network connections between the sources of news employed by the news
media. Gephi version 0.10.1 was then used to visualize the network. All types of
COVID-19 tweets, including original tweets, quote tweets, and retweets, were included
in the network analysis (N = 407,804). The network was unidirectional and was
visualized using Gephi's Yifan Hu algorithm, which distributes nodes and edges to
minimize overlaps and edge crossings, providing a clear layout. Based on the news
media political bias categorization, we colored the nodes of conservative-learning (red),
liberal-leaning (blue), and ideologically balanced media (green) accounts.

Retweet geolocation and analysis of local communities

We used the Twitter Academic API to retrieve the retweets of all collected COVID-19
tweets from 29 selected media accounts, resulting in 25,571,914 retweet records. Since
retweets do not contain location metadata, we examined the users’ location fields,
where Twitter users can voluntarily enter their location. We used Python's fuzzymatch
package to match all retweeters’ locations against existing U.S. states and then within
cities and towns in each state, using a reference list from SimpleMaps.com that includes
30,844 cities in the U.S. Only user locations containing both a state name and a city or
town name were included in the subsequent analysis. A match score ranging from 0 (no
match) to 100 (perfect match) was assigned to each user location. We manually
examined 2,000 user locations and found that those with a match score of 82 or higher
had a 90.2% accuracy in identifying the cities and states in the reference list. We then
retained all geo-located users with a match score of 82 and above. As a result,
4,589,702 geo-located retweet records were included in the subsequent analysis. Using
the American Ideology Project (AIP)3, we retrieved the political ideology (mrp) scores for
U.S. counties to which the retweets were geo-located. Each county’s ideology score
had been previously derived by AIP, based on citizens’ voting records. City
socioeconomic data was obtained from the U.S. Census Bureau*. Data from the

3The American Ideology Project can be accessed on
https://dataverse.harvard.edu/dataset.xhtml?persistentld=doi:10.7910/DVN/BOQKU4M. The mrp score
refers to the multilevel regression and post-stratification model. It represents the public’s ideology in each
U.S. geographic unit.

4 The city and county level socioeconomic data can be assed on https://data.census.gov/.
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American Communities Project® was used to define 15 major community types. Metrics
related to the COVID-19 pandemic were the cumulative rates of COVID-19 mortality
(expressed as cases per 100k inhabitants) and COVID-19 vaccination rates (as
percentage of each county’s population who completed both vaccination series) for
each county, between January 1, 2020 and December 31, 2022.

RESULTS
Polarization of COVID-19 news media coverage

To address the first hypothesis, H1, and determine whether the previously-observed
ideological bias of news media also applies to their coverage of COVID-19, we began
by building a network that included all the news sources used by the media to generate
the COVID-19 news that were posted on Twitter. The network graph presented in
Figure 1 represents the overall view of the relationships between the sources used by
the 29 media entities, as well as any other Twitter accounts that they mentioned when
tweeting about COVID-19.

The unbiased statistical analysis run on Gephi identified two major communities,
and a value of 0.637 modularity for the network, suggesting that the nodes in the
network tend to form cohesive groups or clusters with higher internal connections
compared to connections between different hubs.These two major communities consist
of liberal and conservative media accounts, and show minimal overlap. Within each
community, the liberal or conservative media entities were closely connected, showing
that they share similar sources. The sources used by centric media were largely distinct
from the sources used by the politically-biased media, although we did notice some
minimal overlap. We also note that conservative-leaning media accounts overall exhibit
a more cohesive community, whereas liberal and ideological-centric media accounts are
more spreaded out. This suggests that conservative media entities rely on more similar
types of primary sources. Taken together, the network visualization confirms the
previous categorization of conservative, liberal media and politically-neutral media
entities (featured in the AdFontes and All Sides media charts) and validates our a priori
analytical classification of liberal-leaning, conservative-leaning and ideologically-centric
media sectors based on previous literature. Our analysis further shows that, in the
context of COVID-19 coverage specifically, the politically-biased media used very
different primary sources of information in its coverage, which exhibited a polarized
distribution (Figure 1).

5 For more information on methodology of how fifteen communities were defined, access
https://www.americancommunities.org/methodology/.
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FIGURE 1. Network analysis of COVID-19 news sources

Note. This unidirectional network, in which all 29 media accounts are labeled, includes 1,460
nodes and 4,289 edges. The edges are colored by the media’s published political bias (blue for
liberal-leaning, red for conservative-leaning and green for ideologically centric media).

15

https://doi.org/10.33774/apsa-2024-8605t ORCID: https://orcid.org/0000-0002-7221-5495 Content not peer-reviewed by APSA. License: All Rights Reserved


https://doi.org/10.33774/apsa-2024-8605t
https://orcid.org/0000-0002-7221-5495

We next addressed the second hypothesis, H2, as well as our first research
guestion, RQ1, and set out to compare the COVID-19 coverage on news media
websites and on news media’s Twitter accounts. We conducted a monthly analysis of
COVID-19 coverage, and calculated the percentage of COVID-19 news or tweets that
featured each of the pre-selected topics (see Methods), as well as the construal levels
and the usage of in-group/out-group partisan cues to cover COVID-19. These monthly
percentages were then categorized based on the political leanings of the selected
media outlets.

Figure 2A shows that, in the early phase of the pandemic, the monthly
percentage of politicized COVID-19 news — indicating mentions of political entities or
politicians when communicating about COVID-19 — was similar for the liberal-leaning,
conservative-leaning and conservative-leaning media, both on media websites and on
Twitter. Politicized COVID-19 coverage peaked in October 2020, in the lead up to the
2020 U.S. Presidential election. Starting in November 2020, the politicized COVID-19
coverage by liberal and centric media declined, while conservative media maintained a
consistent higher level of politicized coverage of covid19 content throughout the rest of
the pandemic.

Figure 2B shows that the COVID-19 news disseminated by the conservative-
leaning media exhibited a higher construal throughout the pandemic, indicating that

conservative media framed COVID-19 in more concrete terms relative to liberal-leaning
media.
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FIGURE 2. Increased politicization and concreteness of COVID-19 coverage by
conservative-leaning media
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Note. The monthly mean coverage for liberal, conservative and centric media are shown, as
well as the standard errors of mean. * p<0.05, ** p<0.01. *** p<0.001, two-tailed unpaired t-test
(liberal vs conservative media).

We then asked whether the news media employed any partisan in-group or out-
group cues to frame COVID-19 throughout the pandemic. Figure 3A shows that
conservative media covered COVID-19, both on their websites and on Twitter, using
significantly more in-group partisan cues (mentions of Republican politicians and
policies) compared to liberal media, in the first 10 months of the pandemic. Strikingly,
the framing of COVID-19 changed after October 2020, when conservative media

17

https://doi.org/10.33774/apsa-2024-8605t ORCID: https://orcid.org/0000-0002-7221-5495 Content not peer-reviewed by APSA. License: All Rights Reserved


https://doi.org/10.33774/apsa-2024-8605t
https://orcid.org/0000-0002-7221-5495

exhibited a sharp increase in the framing of COVID-19 using out-group partisan cues
(news that preferentially mentioned Democratic politicians and policies) (Figure 3B). By
contrast, the liberal media exhibited a decrease in out-group framing of COVID-19 after
October 2020. The framing of COVID-19 (Figure 3B).

An analysis of the tweets posted by conservative-leaning news media featuring
out-group partisan cues showed that most of them were criticizing Democrats (mainly
the Biden administration, but also Democratic elites such as Nancy Pelosi or
Democratic Governors) for their policies and their handling of the pandemic (see
Supplementary Table 1 for a selection of some of the most retweeted post — top 1%).

We also found that conservative media employed more conspiratorial language
in their COVID-19 coverage, both on their websites and on Twitter, particularly during
the early stages of the pandemic, compared to liberal and ideologically-centric media
(Supplementary Figure 1A). A qualitative analysis of the coverage showed that it
included discussion of the virus as being a “hoax” or made on purpose in the lab in
order to kill Americans, the pandemic as a way of population control, or the COVID-19
as an agenda of the deep state government.

We further found that the conservative media coverage tended to featured more
extreme or incendiary political rhetoric, which was significantly more prevalent during
several months during the pandemic, and featured words that referred to political
opponents as ‘radical’ or ‘extreme’ as well as words and phrases that are closely
associated with a political party or contain high political connotation, such as ‘defund the
police’, ‘QAnon’ or “WWG1WGA” (Supplementary Figure 1B).

The analysis of COVID-19 coverage further revealed that both liberal and
conservative media exhibited comparable degrees of vaccination coverage
(Supplementary Figure 2A), while conservative media exhibited a higher coverage of
mask wearing on Twitter, but not on media websites (Supplementary Figure 2B).
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FIGURE 3. Social framing of COVID-19 by the news media
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Note. Shown are the monthly means, as well as the standard errors of mean. * p<0.05, **

p<0.01. *** p<0.001, two-tailed unpaired t-test.

Finally, the Twitter COVID-19 coverage also exhibited differential coverage of
education (increased coverage by liberal media in early 2020 followed by increased
coverage by conservative media in 2022) and race and ethnicity (higher coverage by
liberal media in the first half of 2021) in the context of COVID-19, while the coverage of
public health and economic issues related to COVID-19 did not differ between liberal
and conservative media (Supplementary Figure 3).
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Thus, our results provide support for our second hypothesis, H2, and indicate
that COVID-19 coverage was very similar on news media websites and Twitter.
Furthermore, in addressing RQ1, we uncovered a marked polarization of COVID-19
coverage by liberal-leaning and conservative-leaning media — with conservative media
featuring coverage that was more politicized, conspiratorial and relied more heavily on
social in-group/out-group partisan cues.

Distinct patterns of engagement for audiences of liberal and conservative media

Having established that the coverage of COVID-19 was polarized along media’s
ideological alignment, we then addressed RQ2 and examined the patterns of audience
engagement with the COVID-19 coverage. We argue that i) since COVID-19 coverage
was very similar on news media websites and their Twitter accounts; and ii) the
combined Twitter audience of the 29 news media accounts analyzed is over 220 million
followers, the analysis of audience engagement on Twitter may reveal the types of
COVID-19 news that are not only more engaging for Twitter audiences, but also for
potentially large audience segments on other platforms for news dissemination (such as
news websites, TV or radio), at the national level.

In order to pool all accounts belonging to a particular ideological sector (liberal,
conservative, centric) and compare across accounts, we derived a measure of
preferential engagement with COVID-19 news. For each month and each media
account, we collected all tweets posted on a given month and separated them into
COVID-19-containing tweets and tweets about topics other than COVID-19. We then
calculated the average engagement of COVID-19 tweets posted that month (average
number of likes/favorites and average number of retweets), and separately the average
engagement of tweets about any other topic except COVID-19. We then derived a
measure of preferential engagement by COVID-19 content by dividing the mean
engagement by COVID-19 content by the mean engagement of other content. If the
preference ratio is >1, the audience was more engaged by the COVID-19 coverage,
taken as a whole, than by any other content.

Figure 4A shows that the preferential engagement ratio for COVID-19 news was
below 1 in the first months of the pandemic, for all media, suggesting that people did not
preferentially engage with COVID-19 news. Liberal and centric media audiences were
preferentially more engaged with COVID-19 news in summer 2021.
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FIGURE 4. Polarization of audience engagement with COVID-19 news

Tweet favorites

Retweets

== |_iberal-leaning media

Masking

Healthcare, public health
Vaccination

Economy

Education

Race, ethnicity

Religion

Social aspects

Politics

Partisan, divisive
In-group partisan cues
Out-group partisan cues
Conspiracies

Construal level
Contains photo
Contains video

Tweet sentiment

== |deologically-centric media Conservative-leaning media

*% %

*ek ek
*kkk ] xx

n.s- j **

*%

* %k = Audiences of liberal-leaning media

= Audiences of conservative-leaning media

**%

*kkk
*%*

-0.5

-0.25 0 0.25 0.5 0.75 1

21

B regression coefficient (mean + S.E.M.)

https://doi.org/10.33774/apsa-2024-8605t ORCID: https://orcid.org/0000-0002-7221-5495 Content not peer-reviewed by APSA. License: All Rights Reserved


https://doi.org/10.33774/apsa-2024-8605t
https://orcid.org/0000-0002-7221-5495

Note. Shown are the monthly preference indices (y-axis) derived from the numbers of tweet
favorites/likes. Shown are the monthly means, as well as the standard errors of mean. * p<0.05,
** p<0.01. *** p<0.001, **** p<0.0001, two-tailed unpaired t-test (liberal vs conservative media).

Remarkably, audiences of conservative media started to preferentially engage
with COVID-19 news after March 2021 and remained more engaged with COVID-19
news for the duration of the pandemic compared to audiences of liberal and centric
media. The conservative audiences preferred to like/favor (Figure 4A, left), as well as
retweet COVID-19 news (Figure 4A, right), unlike liberal audiences and audiences of
centric media. These differences between the three types of media were statistically
significant for most months after March 2021. Taken together, these studies uncover a
polarization of audience engagement with COVID-19 news, and show that audiences of
conservative media were more engaged with COVID-19 news after March 2021.

We next set out to identify the granular aspects of COVID-19 communication that
may be preferentially engaging, or de-engaging, for news media audiences. Because
each media account has a different audience size, and merging audiences may limit the
statistical power of engagement modeling, we built separate negative binomial
regression models for each media account. We then used the regression coefficients for
each variable to compute a mean regression coefficient for both liberal-leaning and
conservative-leaning media accounts (Figure 4B). Mean regression coefficients above 0
indicate that the variable predicted a higher audience engagement, whereas mean
coefficients below 0 predicted audience de-engagement. For each mean regression
coefficient we determined whether i) it was significantly higher or lower than 0 and ii)
whether it was different between liberal and conservative audiences.

Figure 4B analyzed the retweeting behavior of audiences, and shows that the
most engaging elements (which elicited the highest numbers of retweets), for both types
of audiences, were tweets featuring videos of COVID-19 news, followed by tweets
featuring or debunking conspiracies, out-group partisan cues, and public health issues.
News about masking was only engaging for liberal media audiences, whereas tweets
featuring in-group partisan cues were only engaging for conservative media audiences.
News mentioning social aspects or race and ethnicity were de-engaging for
conservative media audiences, whereas COVID-19 news mentioning vaccination or the
economy were de-engaging for liberal media audiences. Interestingly, the construal
framing of COVID-19 news had a differential effect on audiences — conservative media
audiences were de-engaged, while liberal media audiences were more engaged, by
higher COVID-19 construal (more concrete framing). Finally, both types of audiences
were de-engaged by news framed more positively (exhibiting a higher sentiment),
suggesting that COVID-19 news framed more negatively may have been the most
engaging for all audiences. We conducted a similar analysis for another type of
audience engagement, liking/favoriting tweets, and the results are similar to those
obtained for retweeting behavior (Supplementary Figure 4).

Collectively, these results uncover a polarization of COVID-19 news preference
during the second half of the pandemic — with audiences of conservative media
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developing a preference for COVID-19 news — and identify discrete elements featured
in the COVID-19 coverage that were most engaging, or de-engaging, for audiences.

The dissemination of COVID-19 news by local community members predicts local
outcomes of COVID-19

We next asked whether we can link the behavior of Twitter audiences to COVID-19
outcomes in the communities where they live. To address RQ3, we analyzed the entire
pool of retweets that was generated by the audiences of liberal and conservative media
by retweeting news media tweets related to COVID-19. In total, the original media
tweets were retweeted (shared) by over 25 million retweets. Of these ~ 25 million
retweets, over 5 million could be geo-located with high accuracy (see Methods). We
were thus able to geo-locate a subset of users that retweeted COVID-19 news, by
placing them into a U.S. county. We then pooled all retweets by residents of each
county and calculated, for each topic, the percentage of retweets featuring the topic that
were disseminated from conservative media news, relative to all the retweets featuring
the topic that were disseminated from both conservative and liberal news media. This
allowed us to estimate, for each county, the relative amplification of topical news from
conservative vs. conservative and liberal media.

We then built multivariate regression models to determine whether the relative
amplification (retweeting) of COVID-19 news can serve as predictors for the polarized
patterns of COVID-19 mortality and COVID-19 vaccination® that were observed in the
U.S. throughout the pandemic. In each of these models, we included known socio-
economic factors that were previously linked to local COVID-19 outcomes. When
modeling COVID-19 mortality (dependent variable) we found that a subset of
socioeconomic indices were significant predictors of mortality — population density and
unemployment predicted higher mortality; higher education and higher household
income predicted lower mortality — while the local segregation index and percentage of
rural area in each county were not significant predictors (Table 1).

Importantly, to control for the local ideology and political leaning, we included the
local ideology (mrp) score of each county. The local ideology (mrp score) of each county
was a strong predictor of COVID-19 mortality (p<10'°) — the more conservative the
county (the higher the mrp score) the higher the COVID-19 mortality (Table 1).

To assess whether COVID-19 local news amplification can predict COVID-19
local outcomes, we included the global (% of local COVID-19 retweets that were from
conservative media vs. conservative and liberal media combined) and topical (% topic
dissemination from conservative media vs. conservative and liberal media combined)
COVID-19 news dissemination as independent variables in these models. We found
that the overall amplification of COVID-19 news from conservative vs. all partisan media
did not predict COVID-19 mortality (p=0.75). Most of the topical news also did not
predict mortality. However, higher amplification of news featuring videos (p=1.3e-05)

6 COVID-19 vaccination rate at the county level was obtained from the Centers for Disease Control and
Preventionhttps://data.cdc.gov/Vaccinations/Vaccine-Hesitancy-for-COVID-19-County-and-local-es/q9mh-
h2tw.
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and out-group partisan cues (p=0.021) from conservative-media predicted higher
COVID-19 mortality rates in U.S. counties (Table 1).

TABLE 1. Multivariate regression modeling of COVID-19 mortality and
vaccination rates in U.S. counties

COVID-19 mortality rate COVID-19 vaccination rate
Variable Estimate SE Itl P value Estimate SE ] P value
Intercept 486.88 129.82 3.75 0.00019 10.77 10.40 1.04 0.30
Population density 0.05 0.01 6.27 6E-10 0.00 0.00 1.06 0.29
% some college -3.58 0.53 6.81 2E-11 0.14 0.04 3.28 0.0011
% unemployed 13.32 3.06 4.35 1E-05 1.35 0.24 5.49 5E-08
Median household income -2.3E-03 0.00 9.07 P<10-15 2.4E-04 0.00 11.86 | P<10-15
Segregation index -0.22 0.26 0.84 0.40 0.13 0.02 6.30 5E-10
% rural -0.36 0.21 1.7 0.087 -0.01 0.02 0.55 0.58
County ideology (mrp score) 297.93 29.47 10.11 P<10-15 -29.22 2.32 12.60 | P<10-15
% COVID-19 retweets from conservative media 68.86 215.76 0.32 0.75 -3.94 17.31 0.23 0.82
% in-group retweets from conservative media -66.55 56.00 1.19 0.23 -0.24 4.49 0.05 0.96
% out-group retweets from conservative media 197.01 85.43 231 0.021 -18.04 6.85 2.63 0.0086
% masking retweets from conservative media -54.85 52.24 1.05 0.29 3.79 4.19 0.91 0.37
% vaccination retweets from conservative media 20.27 40.25 0.50 0.61 3.18 3.23 0.98 0.33
% political retweets from conservative media -235.83 161.42 1.46 0.14 13.27 12.93 1.03 0.31
% healthcare retweets from conservative media 111.19 124.86 0.89 0.37 -8.36 10.01 0.83 0.40
% social retweets from conservative media -92.52 114.94 0.80 0.42 6.96 9.21 0.75 0.45
% economy retweets from conservative media -98.98 52.09 1.90 0.058 3.97 417 0.95 0.34
% religion retweets from conservative media 11.58 17.76 0.65 0.51 1.05 1.42 0.74 0.46
% race retweets from conservative media 34.83 21.48 1.62 0.105 2.29 1.72 1.33 0.18
% education retweets from conservative media -26.83 33.66 0.80 0.43 3.39 2.7 1.25 0.21
% conspiracy retweets from conservative media 14.25 13.72 1.04 0.30 0.53 1.1 0.48 0.63
% partisan retweets from conservative media 8.85 13.56 0.65 0.51 -0.06 1.09 0.06 0.95
Construal ratio (conservative : liberal media) 145.80 112.16 1.30 0.19 14.45 8.99 1.61 0.1
% retweets with photo from conservative media 12.33 28.99 0.43 0.67 -2.49 2.32 1.07 0.28
% retweets with video from conservative media 201.40 45.99 4.38 1.335E-05 -9.57 3.68 2.60 0.0096
Degrees of freedom 888 888
R square 0.55 0.60

Note. SE-standard error. The models were built using geolocated media retweets from n=913
U.S. counties. COVID-19 mortality and vaccination rates, media dissemination variables and
socioeconomic variables corresponded to the period between January 1, 2020 and December
31, 2022.
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We then modeled COVID-19 vaccination rates in U.S. counties. Similar to
COVID-19 mortality, we found that socio-economic local factors were significant
predictors of vaccination rates — a higher education, unemployment, household income
and segregation index predicted higher vaccination rates — whereas the population
density and percentage of rural areas in a county were not significant predictors (Figure
5). We also found that a more conservative ideology (higher mrp score) was a strong
negative predictor of vaccination (p<101%).

When modeling the impact of COVID-19 news dissemination, we found that the
overall amplification of COVID-19 news from conservative vs. all partisan media did not
predict local COVID-19 vaccination rates (p=0.82). The amplification of most topics also
did not predict vaccination rates. However, higher amplification of news featuring videos
(p=0.0096) and out-group partisan cues (p=0.0086) from conservative-media predicted
lower COVID-19 vaccination rates in U.S. counties (Table 1).

Taken together, these modeling insights reveal a potential role for COVID-19
news dissemination from partisan media — and in particular, the amplification of news in
video format, as well as partisan out-group cues — in predicting local COVID-19
outcomes during the pandemic.

COVID-19 news coverage and socioeconomic stress

The contribution of both socio-economic factors and COVID-19 news amplification to
explaining local COVID-19 outcomes prompted us to further explore a link between
socioeconomic metrics and COVID-19 news coverage during the pandemic. We
correlated the COVID-19 coverage on Twitter with i) the public health metrics related to
the COVID-19 pandemic (national rates of cases, hospitalizations, ICU admissions,
deaths, vaccination rates), as well as ii) macroeconomic indicators (unemployment rate
and SP&500 index). Supplementary Figure 5 shows that the overall COVID-19
coverage by the media was higher in months with more COVID-19 hospital and ICU
admissions and COVID-19-related deaths. Furthermore, the coverage of COVID-19 by
liberal and centric media was strongly correlated with national unemployment rates, and
inversely correlated with the performance of the stock exchange. The correlation of the
coverage by conservative media was weaker with unemployment and was not
correlated with stock exchange performance. Thus, the coverage of COVID-19 was
similarly correlated with healthcare metrics for all media, but conservative media
coverage was less correlated with macroeconomic indices.

We also found that the dissemination of conspiratorial language by conservative
media was strongly correlated with COVID-19 ICU admissions and deaths, while liberal
media coverage was not correlated with healthcare metrics (Supplementary Figure 5).
Thus, COVID-19 coverage by liberal and conservative media was differently correlated
with indices of socioeconomic stress.

25

https://doi.org/10.33774/apsa-2024-8605t ORCID: https://orcid.org/0000-0002-7221-5495 Content not peer-reviewed by APSA. License: All Rights Reserved


https://doi.org/10.33774/apsa-2024-8605t
https://orcid.org/0000-0002-7221-5495

DISCUSSION

To our knowledge, we have conducted the most comprehensive longitudinal analysis of
COVID-19 coverage by ideologically biased media during the pandemic. Our findings
reveal a distinct pattern of media coverage that is consistently aligned with the political
biases of the news outlets, as well as a corresponding pattern of audience engagement
with COVID-19 news that mirrors these biases. Furthermore, we provide evidence that
the dissemination of COVID-19 information by ideologically biased media and their
audiences serves as a predictor of the polarized COVID-19 outcomes observed in
liberal-leaning and conservative-leaning U.S. communities. These findings underscore
the systematic ideological bias in COVID-19 coverage by American news media, which
not only elicited differential engagement from liberal and conservative audiences but
also predicted COVID-19 outcomes in local communities when disseminated. We
suggest that the polarized coverage of COVID-19, shaped by the ideological divisions
within U.S. news media, triggered a corresponding polarization in audience
engagement, which, together with local ideology and socioeconomic pressures and
ideology, may have contributed to the polarized COVID-19 outcomes observed across
politically aligned communities.

Polarization of COVID-19 media coverage

Polarization of news media coverage of COVID-19 has been previously suggested. A
longitudinal study of broadcast and newspaper COVID-19 coverage found differences in
the coverage of scientists and politicians, but the study did not analyze conservative-
leaning news media, so the impact of media’s ideological bias on COVID-19 coverage
was not addressed (Hart et al., 2020).

This study provides direct evidence that the media coverage of COVID-19 was
both politicized and polarized along media’s ideological lines. Our network analysis
uncovered a clear distinction between the usage of news sources for liberal-leaning and
conservative-leaning media. Moreover, our topical analysis showed that conservative-
leaning media framed COVID-19 in substantially more political terms, unlike liberal-
leaning and centric media. Moreover, the conservative media made substantial use of
out-group partisan cues to frame COVID-19 stories. Many of these out-group partisan
cues were mentions and criticism of the Biden administration and other Democratic
politicians and officials, who were accused of promoting highly restrictive policies that
harmed the economy and impaired other societal aspects, such as education and social
interactions.

Conservative-leaning media also disseminated conspiracy theories linked to
COVID-19, its origins and the negative effects of vaccines on health. These
conspiracies were highly engaging for audiences. Our qualitative analysis found that
left-leaning media also mentioned COVID-19-related conspiracies, but it attempted to
debunk them and blame Republicans for disseminating them. These news debunking
COVID-19 conspiracies were highly engaging for audiences of liberal-leaning media.
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Additionally, throughout the progression of the pandemic, conservative-leaning
media’s COVID-19 coverage was at a lower construal level, indicating that the language
and words they used were more concrete compared to those of liberal-leaning media.
Interestingly, the effects of COVID-19 construal framing on audiences was different —
with liberal audiences being engaged by higher COVID-19 construal, while the
conservative audiences were de-engaged.

A previous study also found that the coverage of another polarizing issue —
climate change — was strongly politicized. Chinn et al. (2020)analyzed climate change
coverage in eleven major U.S. newspapers from 1985 to 2017. They found that media
coverage of climate change has become increasingly politicized, with a growing
presence of political actors and fewer mentions of scientists, and more polarized,
showing clear differences in the narratives about climate change between Democratic
and Republican politicians.

Our results, showing a coordinated and highly similar framing of COVID-19
stories by conservative and liberal media, raise the possibility that the ideological
sectors of the media may exhibit a coordinated effort to frame certain polarizing issues.
This may be consistent with the ideological sectors of the media attempting to set a
political agenda for new and emerging polarizing issues, which may be manifested by a
highly similar framing of emerging polarizing issues, including COVID-19. This is
consistent with the prior studies that have based their analysis of media’s coverage of
polarizing issues on the agenda setting theory (Baum and Groeling, 2008; Hyun and
Moon, 2016).

Out-group partisan cues: a link between media and mass polarization?

Exposure to partisan media messages containing in-group and out-group cues was
previously suggested to increase affective polarization (Jost et al., 2022). However, the
extent to which partisan media employ these cues in their coverage of polarizing issues
remains poorly understood. This study reveals a collective pattern in which media
political bias is linked to the use of specific partisan group cues. The analysis of
intergroup dynamics was guided by the theoretical foundations of affective polarization
and SIT. This study demonstrates that as a polarizing issue progresses, media entities
with different ideological leanings employ varying levels of in-group and out-group cues.
Conservative media initially relied more on in-group partisan cues during the first year of
the pandemic and subsequently increasingly employed out-group partisan cues to
frame COVID-19 as the pandemic continued. This pattern was consistent across both
Twitter and news articles from these media entities, suggesting that the collective
adaptation of in-group and out-group cues in covering a polarizing issue may be a sign
of deepening polarization.

Our study found not only a differential reliance on out-group partisan cues to
frame COVID-19 stories, but we also found that these out-group partisan cues were

highly engaging, for both conservative and liberal audiences. When conservative media
news containing COVID-19 news featuring out-group cues were disseminated
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(retweeted) by users throughout the country, we found that the preferential
dissemination of out-group cues from conservative media predicted lower vaccination
rates and higher COVID-19 mortality across U.S. counties. Thus, our study provides
evidence that social framing of COVID-19 using out-group partisan cues may have been
particularly polarizing for audiences as well as COVID-19 outcomes during the
pandemic. Interestingly, we also found that COVID-19 news in a video format was
equally very engaging for both types of audiences, and also predicted COVID-19
outcomes in local communities.

Previous research also suggested that out-group partisan cues may be more
polarizing than in-group cues. Nicholson (2012) conducted a survey experiment
manipulating political candidates' statements with in-group and out-group cues. The
study found that out-party cues in candidates' statements had a greater persuasive
effect on changing participants' beliefs and attitudes. In contrast, in-group partisan cues
did not demonstrate significant persuasive power. Recently, Rathje et al. (2024) showed
that on both Facebook and Twitter, the presence of out-group cues such as tweets or
Facebook posts featuring political out-group party and politicians, were shared twice as
much as the posts containing in-group cues.

We note that preferential usage of out-group cues has been prominently
implicated in the emergence of affective polarization, which is defined as a rejection or
dislike of out-group partisans. Previous studies have shown that the usage of out-group
cues, compared to in-group partisan cues, was more effective in heightening people’s
partisan identities and induced inter-group comparison and out-group animus (Goren et
al., 2009). Based on the widely-accepted prominence of affective polarization in the
U.S., including during the COVID-19 pandemic, and the conservative media’s striking
usage of out-group cues to frame COVID-19 during the pandemic, we propose that
conservative media may have exacerbate affective polarization during the pandemic by
preferentially framing COVID-19 stories using partisan out-group cues. Because the
conservative-leaning and liberal-leaning media are primarily distinguished by ideology,
our findings raise the possibility that media’s ideological polarization may fuel mass
affective polarization through the use of out-group social framing of issues such as
COVID-109.

There has been an ongoing effort investigating the relationship between
ideological and affective polarization. Some scholars believe that ideological
polarization fuels effective polarization and that the current ideological polarization level
is a predictor of future affective polarization (Riera & Madariaga, 2023; Stroud, 2010),
whereas others argue that political polarization is merely the consequence of the
emergence of extremism and ideological differences between parties and political elites
(Rogowski & Sutherland, 2016). Our findings provide stronger support for a link
between media’s ideological polarization and mass affective polarization, but we cannot
rule out a possible role for media in mass ideological polarization. We note that the
increased polarization of audience COVID-19 preferences (driven by the conservative
media’s audiences preference for COVID-19 news) was driven by factors other than
out-group partisan cues. Thus, besides out-group cues, audiences of conservative
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media also engaged with in-group partisan cues, as well as conspiratorial language,
and mentions of mask-wearing, vaccination, and public health. It remains thus possible
that media polarization can fuel both ideological and affective mass polarization, and
future studies can address a possible role for media polarization in these two types of
mass polarization.

Our study utilized the theoretical frameworks of both SIT and CLT to probe the
potential mechanisms linking media to COVID-19 polarization. We found differences in
both the social framing of COVID-19 (increased usage of out-group cues by
conservative media) and the construal framing of COVID-19 (higher for conservative
media). Our results are consistent with both theories playing a potential role in
explaining the media's involvement in mass polarization. While multiple studies have
employed either SIT or CLT individually to examine media's role in polarization, few
other studies have combined these theories to explore their interaction. One such study
is by Luguri and Napier (2013) who investigated the interplay between construal and
social cues by prompting participants to respond to questions that highlighted their
partisan identity and encouraged either abstract or concrete thinking. Their findings
revealed an interaction effect between construal level and social identity cues,
suggesting that the prominence of partisan identity may signal political polarization.
Specifically, when partisan identity was salient, both liberals and conservatives
displayed more polarized beliefs and attitudes on various issues when prompted to think
abstractly rather than concretely. Thus, an interplay between the concreteness of
COVID-19 stories and the presence of social, out-group, cues, may underlie the
polarizing potential of the media, and future studies could address this possibility.

A model of media involvement in mass polarization

Our findings that audiences of conservative-leaning media developed a preference for
COVID-19 news during the second year of the pandemic illustrate the progressive
nature of polarization, which was emphasized in the field (van Aelst et al., 2017).
Moreover, by simultaneously analyzing the news media coverage of COVID-19 and the
audience responses to it, this study provides more direct evidence that exposure to
ideologically polarized COVID-19 news media coverage leads to increased polarization
of news media audience responses to the same coverage.

The progressive increase in the preferential engagement with COVID-19 news of
conservative audiences was unexpected. Given that conservatives have typically been
less engaged in preventative behaviors related to COVID-19 (such as social distancing,
mask-wearing, or vaccination) it is interesting to see that they were more engaged by
COVID-19 content than liberal audiences. A possible explanation, in agreement with the
theory of reasoned action (Montafio & Kasprzyk, 2015), is that the increased mental
involvement of conservatives in COVID-19 online communication results in increased
neural processing, leading to altered reasoning and subsequently to altered attitudes
and online behaviors. This suggests that the reason for increased audience polarization
is, at least in part, due to the active mental engagement of conservative audiences with
politicized, divisive and conspiratorial content, rather than their avoidance of COVID-19
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information. In support of this, a previous study found that right-leaning Twitter users
were more engaged in the consumption and production of COVID-19 information online
(Jiang et al., 2021). An analysis of tweets containing misinformation related to the
COVID-19 pandemic posted by individual users found that users identified as
conservative were far more likely to engage with and share tweets that contained
misinformation than liberal users (Havey, 2020). Moreover, users identified as
conservative also engaged in more discussions about vaccine side effects and
conspiracy theories (Jiang et al., 2021).

Our results are consistent with a model whereby repeated and selective
exposure to news may be more polarizing than brief selective exposure. This view is
supported by previous observations. Wilson et al. (2020) suggested that repeated and
sustained exposure to partisan news, particularly when it emphasizes rare and
egregious incidents involving political opponents and portrays them negatively, may not
immediately push individuals toward more extreme ideological positions. However, over
time, this type of selective exposure can gradually erode perceptions of political
opponents and contribute to affective polarization. Partisan media consumers are more
likely to accept the framing of events presented by their in-group media, reinforcing their
existing biases and fostering intergroup comparison thinking (Tsfati & Nir, 2017). Thus,
the framing and message cues related to political in-and-out group thinking may shed
light on the mechanism of how media contribute to an increased affective polarization.

Our study found that the partisan (out-group) and conspiratorial framing of
COVID-19 by the conservative news media strongly engaged conservative audiences.
These audiences then retweeted the politicized, inflammatory and conspiratorial content
generated by the news media to their own followers, further amplifying the polarization
of their online social networks. This may have contributed to the disinformation of other
users, and may have led to the mass polarization of COVID-19 beliefs and behaviors.
For example, some of these users may have underestimated the severity of COVID-19,
or may have refused to wear a mask or get vaccinated. This in turn may have increased
their risk of getting infected with coronavirus, or the risk of hospitalization or death.
Indeed, our statistical modeling found evidence that the dissemination of news
containing COVID-19-related conspiracies was linked to a higher COVID-19 mortality in
U.S. counties.

Finally, we highlight the potential contribution of socioeconomic pressure to the
emergence and persistence of mass polarization. We found that the coverage of
COVID-19 by the news media could be predicted by socioeconomic and
macroeconomic indicators at the national level, suggesting that journalists,editors and
other media professionals may take their cues from the overall socioeconomic situation
in the country when deciding which stories should be written, promoted or widely
disseminated. In addition, multiple, local, socioeconomic factors were significant
predictors of COVID-19 mortality and vaccination rates in U.S. communities, in models
that also included COVID-19 news dissemination. We thus propose that socioeconomic
pressure may be an integral component of mass polarization, and may interact with
media polarization to shape the emergence and persistence of mass polarization.
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Taken together, our findings linking media polarization, audience polarization and
the polarized COVID-19 outcomes in U.S. communities raise the possibility that the
interaction between media’s ideological bias, audience segmentation, selective
exposure, and socioeconomic pressure may have contributed to the observed mass
polarization during the COVID-19 pandemic.
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SUPPLEMENTARY FIGURE 1. Monthly COVID-19 Coverage and tweets contained
conspitorial language (A) and partisan language (B)
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Note. In Panel A, shown are the p-values for comparisons between liberal-leaning and
conservative-leaning media. * p<0.05, two-tailed unpaired t-test for all comparisons. In panel B,
no significant differences were seen except for August 2021.

37

https://doi.org/10.33774/apsa-2024-8605t ORCID: https://orcid.org/0000-0002-7221-5495 Content not peer-reviewed by APSA. License: All Rights Reserved


https://doi.org/10.33774/apsa-2024-8605t
https://orcid.org/0000-0002-7221-5495

SUPPLEMENTARY FIGURE 2. Monthly COVID-19 Coverage and tweets related to
masking wearing(A) and vaccination (B)

8

=
&
#®

&
=

]
®

10%
10% -

% COVID-19 online news about masking >
% COVID-19 tweets about masking

e |_iberal-leaning media = |deologically-centric media — Conservative-leaning media

80% 60%

50%

30% -

10% -

% COVID-19 tweets about vaccination

% COVID-19 online news about vaccination

Note. * p<0.05, ** p<0.01. *** p<0.001 two-tailed unpaired t-test for the comparisons between
conservative-leaning and liberal meaning media.
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SUPPLEMENTARY FIGURE 3. Monthly COVID-19 Twitter coverage featuring
extremist language (A), education (B), race and ethnicity (C), healthcare and
public health preventative measures (excluding masking and vaccination) (D),
and economic issues (E).
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Note. * p<0.05, ** p<0.01. *** p<0.001 two-tailed unpaired t-test.
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SUPPLEMENTARY FIGURE 4. Audience engagement with COVID-19 news on

Twitter (predictors of tweet favorites)
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Note. * p<0.05, ** p<0.01. *** p<0.001, **** p<0.0001, two-tailed unpaired t-test.
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SUPPLEMENTARY FIGURE 5. COVID-19 coverage and socioeconomic pressure

Total Cases HOSP ICU Deaths VAX UNEM S&P500
Liberal r 0.00 049 | 070 [ o052 0.22

p-value 0.99 0.006 | 2.0E-05 [ 0.001 0.30
—_— r -0.02 048 069 | 052 0.20

p-value 0.90 0.007 | 2.7E-05 | 0.001 0.35 45E-12 | 0.022
S anasrion r 0.16 0.63 H 0.59 0.46 0.63 0.01

p-value 0.36 21E-04 | 16E-07 | 14E-04 | 0025 | 3.3E-05 0.94
Conspiracies Cases HOSP ICU Deaths VAX UNEM S&P500
Liberal r -0.32 0.23 0.31 0.09 -0.41

p-value 0.06 0.22 0.091 0.60 0.047
Centric r -0.29 0.22 0.41 0.24 -0.01

p-value 0.09 0.25 0.025 017 0.96
Conservalive r 0.04 0.56 0.52 0.29

p-value 0.81 0.001 2.8E-06 | 0.001 0.18

Note. Shown are the Spearman correlation coefficients between the monthly coverage of
COVID-19 (top) or the frequency of COVID-19 news featuring conspiracy theories (bottom) and
public healthcare, socioeconomic or macroeconomic metrics, from January 2020 to December
2022. Cases: COVID-19 infection rates (nationally); HOSP: hospitalization rates (nationally);
ICU: intensive care unit admissions (nationally); Deaths: COVID-19 death rates (nationally);
VAX: COVID-19 vaccination rates (nationally); UNEM: unemployment rates (nationally);
S&P500: stock exchange index.

SUPPLEMENTARY TABLE 1. Examples of tweets featuring out-group partisan
cues posted by conservative-leaning media, which were among the top 1% most
retweeted posts.

Username Date Text

BOMBSHELL: New York Gov. Andrew Cuomo’s aides rewrote a report from state health officials to
BreitbartNews 2021-03-06| hide 9,250 Chinese coronavirus deaths in nursing homes and long-term care facilities.

SHOCK: The Biden administration this week slashed the doses of lifesaving coronavirus antibody
BreitbartNews 2021-09-16| treatment to Florida, giving the state less than half of what is needed for a routine week.

.@JoeBiden: “There’s nothing we can do to change the trajectory of the pandemic in the next several
BreitbartNews 2021-01-22| months.”

Pelosi is FURIOUS that President Trump is taking action to help the tens of millions of Americans out
BreitbartNews 2020-08-09| of work due to the Chinese coronavirus.

We combed through Nancy Pelosi's insane Leftist Christmas Wishlist coronavirus bill and uncovered
all the far-Left giveaways. Here's the outrageous contents, including the page numbers where they
BreitbartNews 2020-03-24| appear.

NOLTE: "Top Joe Biden medical expert Dr. Ezekiel Emanuel predicted America would hit a whopping
BreitbartNews 2020-04-27| 100 million coronavirus cases by this coming Monday. He was only off by 99 million."
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The Senate unanimously passed a bill that would require President Biden to declassify all
intelligence relating to the origin of #COVID19, including information about what happened at the
EpochTimes 2021-05-27| #WuhanLab at the start of the #Pandemic.
CNN, MSNBC, NYT, WaPo completely avoid Johns Hopkins study finding COVID lockdowns
FoxNews 2022-02-04| ineffective
BREAKING NEWS: A federal judge in Texas issued a nationwide ruling Friday that President Joe
NEWSMAX 2022-01-21| Biden could not require federal employees to be vaccinated against COVID-19.
New York Gov. Kathy Hochul's paid double for rapid COVID-19 tests from a company owned by one
NEWSMAX 2022-09-11| of her major donors.
BREAKING NEWS: The Supreme Court has stopped the Biden administration from enforcing a
requirement that employees at large businesses be vaccinated against COVID-19 or undergo weekly
NEWSMAX 2022-01-13| testing and wear a mask on the job.
White House Press Secretary Jen Psaki ran from @EmeraldRobinson's question about then
NEWSMAX 2021-09-10| President-elect Biden in 2020 saying he would not impose vaccine mandates.
NRO 2020-03-24| Congressional Democrats Add Last-Minute Ideological Demands to Coronavirus Relief Package
Five months after his second vaccination shot, President Biden continues to wear his mask and sit
NRO 2021-05-13| six feet away from people in the Oval Office. | by @jimgeraghty
Joe Biden's $1.9 trillion stimulus package is bloated, wasteful, and poorly designed if the goal is to
NRO 2021-01-18| get Americans back to work | The Editors
OANN 2021-01-23| Biden doesn’t appear to have pandemic plan
OANN 2021-04-05| Biden fails to mention Jesus in ‘Easter Address,” speaks of COVID
OANN 2021-03-05| Biden admin. continues to lie about vaccines, won’t credit President Trump
OANN 2020-11-24| RNC Chair: Democrats used COVID to remove election safeguards
If Sen. @RandPaul's plight has revealed anything, other than the truth about masks and vaccines,
it's that the Democrats who tried to silence him are the real threat to the safety of our country, writes
dcexaminer 2022-07-26| @cwtremo.
dcexaminer 2020-04-20| Name one productive thing Speaker Pelosi has accomplished in this pandemic.
nypost 2022-12-04| Hunter Biden's former law firm received $10M in forgiven COVID loans while donating $1M to Dems
nypost 2022-01-26| Kid Rock releases 'Let's Go Brandon' song bashing Biden, Dr. Fauci
nypost 2021-02-01| NY Senate Demaocrats block subpoena for COVID-19 nursing home death data
realDailyWire 2021-01-31| ‘It's A Mess’: Team Biden Loses Track Of 20 Million COVID-19 Doses: Report
realDailyWire 2021-05-20| Pelosi: house members must wear masks
theblaze 2020-11-14| South Dakota Gov. Kristi Noem won't comply if Biden pursues national mask mandate
Gov. DeSantis: Voters are flocking to Florida, ‘overwhelmingly’ registering as Republicans —
theblaze 2021-05-27| including former Democrats — because of COVID lockdowns
City of McAllen, Texas, says Biden administration released more than 7,000 COVID-positive
theblaze 2021-08-04| migrants into the community
Gov. Gretchen Whitmer: 'If you're tired of lockdowns ... wearing masks, or you wish you were in
theblaze 2020-10-19| church this morning,' then vote for Joe Biden
theblaze 2022-03-15| Just In: Mitt Romney votes with Democrats to keep mask mandates for TODDLERS
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