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ARTICLE

An Emotional Rally: Exploring Commenters’ Responses to
Online News Coverage of the COVID-19 Crisis in Austria

Olga Eiselea , Olga Litvyaka , Verena K. Br€andlea , Paul Balluffa ,
Andreas Fischenedera , Catherine Sotirakoub , Pamina Syed Alia and Hajo G.
Boomgaardena

aDepartment of Communication, University of Vienna, Vienna, Austria; bFaculty of Communication
and Media Studies, National and Kapodistrian University of Athens, Athens, Greece

ABSTRACT
The COVID-19 pandemic presents an unparalleled global crisis
impacting both public and private life. In the situation of uncer-
tainty, emotions run high and might compromise the public
acceptance of and compliance with countermeasures tackling the
crisis. Mass media play an integral part in communicating crisis
measures and provide an institutionalised channel to diffuse rele-
vant information to a broad audience. This is especially true for
digital outlets of legacy media given the greater immediacy of
coverage. In addition, digital news offers the unique opportunity
for readers to engage with the news contents, allowing an ana-
lysis of the dynamics of emotional reactions to crisis news cover-
age. We explore the case of Austria as an early COVID-19 hotspot.
We analyse digital news coverage of two high-circulation newspa-
pers and the emotionality it prompted in user comments, based
on a unique dataset comprising 38,253 articles and around 1.6
Million comments from 1 January 2020 to 30 June 2020. Results
show increased emotionality during lockdown and towards the
government. With reference to the rally around-the-flag literature,
we interpret this as emotional rallying behind the responsible pol-
itical crisis managers.

KEYWORDS
COVID-19; digital
journalism; user comments;
automated content analysis;
Austria; emotions

Introduction

Public crises are situations of great uncertainty with insecure future prospects and
impending, often acute danger that needs to be tackled fast (Boin, ’t Hart, and
McConnell 2009). Naturally, such crises induce emotions with those affected. Such
emotions can be both negative and positive, depending on how the crisis develops
and what measures are taken to tackle it. Emotions impact on trust in institutions,
both positively (Gross, Brewer, and Aday 2009) or negatively (Myers and Tingley 2016)
and may result in non-compliant behaviour. This could limit the effectiveness of polit-
ical crisis mitigation measures, which is why emotionality and its dynamics are crucial
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factors for political crisis managers to consider. Crisis managers, oftentimes executive
politicians, are in dire need to understand the dynamics of emotional responses to the
crisis and their crisis management.

The COVID-19 pandemic presents a crisis in the form of an unparalleled global chal-
lenge to politics, health systems, economies, and social life in general. In the first
wave of the pandemic in spring 2020, Austria became an early COVID-19 hotspot for
the whole of Europe due to a high number of infections originating in the Ischgl ski-
ing resort. In response, the government implemented an early and far-reaching lock-
down in mid-March (Pollak, Kowarz, and Partheym€uller 2020). Public information
needs considerably increased and citizens were vigilant about executives’ announce-
ments regarding crisis measures. Mirroring this, research shows that news consump-
tion, especially TV and digital news, increased in the pandemic as people drew on
easily available news from sources offering more immediate coverage (Van Aelst et al.
2021). Especially legacy mass media are an integral part of political crisis management,
serving as an institutionalised channel for communicating relevant information about
crises to a broad audience (Davidson and Wallack 2004; Reynolds and Seeger 2005).
Digital news outlets, in addition to information provision, promote user engagement
through interactivity features, such as commenting sections, which encourage news
readers to express their own opinions, experiences and emotions (Ksiazek and
Springer 2018). Hence, online media form a basic channel for crisis managers to com-
municate with the audience, and at the same time serve as a platform for the expres-
sion of emotions as well as a source of information about dynamics of public
emotionality.

Our study connects these aspects and explores how crisis communication in legacy
media’s digital news coverage of the COVID-19 pandemic influences public emotional
expressions in user comments. Prior research has explored the effects of incivility and
disinformation on emotions (Kunst et al. 2021; R€osner, Winter, and Kr€amer 2016).
Others have extensively analysed crisis coverage (e.g., Chouliaraki et al. 2017; Rezza
et al. 2004). However, we have little systematic knowledge on the link between crisis
coverage and users’ emotionality. Our study explores this connection, assuming that
specific characteristics of crisis communication trigger emotionality in user comments
(see Ksiazek 2018). An analysis of the interplay between digital news and responding
comments can provide a deeper understanding of the factors that influence comment-
ing behaviour in times of crisis and shed light on the dynamics of public emotionality
in response to the crisis (e.g., Hong and Cameron 2018).

Our analysis is guided by the following research question: What characteristics of
COVID-19 online news coverage explain emotionality in user comments? We use a
unique and large dataset to analyse news coverage and user comments on two popu-
lar Austrian online news sites for the first half of 2020. This time frame allows us to
explore different phases of the crisis (pre-lockdown, lockdown, and post-lockdown).
We analyse digital outlets of legacy media that, as opposed to digital-born media,
operate both online and offline media resources and rely on long-standing organisa-
tional practices and readership (e.g., Vara-Miguel 2020). The selected news sources are
online outlets of two high-circulation newspapers with different journalistic routines,
ideological alignment of readers, and a very active commenting community. Overall,
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our study offers important new insights into the unfolding dynamics of mediated crisis
communication and emotional responses. An analysis of such dynamics helps crisis
managers to understand emotional dynamics and evaluate crisis communication. It
also helps journalists to reflect on how the way a crisis is covered may have real con-
sequences, as emotions are likely to affect responses to mitigation measures, whereby
they also influence how the crisis develops.

Dynamics of Journalism and Emotional Responses in Times of Crisis

Online Commenting and Emotionality

To establish a more interactive connection with audiences and users, news websites
are designed to incentivise audience engagement: Interactivity features, such as com-
menting sections, social media plug-ins for sharing and liking, infinite scrolls and live
tickers maximise audience attention (Ksiazek 2018). Institutionalised legacy news
media generate digital content and allow their audiences to directly react to it from a
lay-person, non-institutionalised perspective. Such comment sections are likely to
attract a particular segment of users: People commenting on news websites are char-
acterised by lower levels of trust in news and a high interest in hard news
(Kalogeropoulos et al. 2017). Furthermore, people who engage with online content are
self-actualizing, using interactivity features to “assert their political significance as peo-
ple with something to say” (Coleman 2013, 219).

While not all readers actively comment on articles, passive readers are found to
value these public discussion spaces (Ksiazek 2018, 651) and to be impacted by them
in their own perception of public opinion (Hsueh, Yogeeswaran, and Malinen 2015;
Lee 2012). For crisis communication in particular, online comments influence readers’
opinions regarding crisis responsibility (Hong and Cameron 2018). Comment sections
therefore enable researchers to ‘zoom into’ processes of political opinion formation
and public contestation about specific topics (Cinalli et al. 2021, 56) in terms of how
elite information is received and responded to, or even further processed in citizens’
own discussions. Particularly during crises, citizens may be influenced in their percep-
tion of the crisis and its management by how other users respond to crisis news.

Accordingly, user comments also allow for an assessment of readers’ emotionality
in response to political (crisis) news. Scholarly interest in the role of emotions for par-
ticipatory politics has increased considerably in the last decade. Originally, research of
comments dominantly focussed on their normative quality, for example, to assess their
compliance with deliberative ideals such as civility, and rationality (see Ksiazek 2018).
However, expressions going beyond this, such as emotions, affect or sentiment are
now also studied as factors that shape the quality of public discourse (e.g., Ziegele
et al. 2020). Regarding legacy news media, research has shown that journalistic narra-
tives have always contained emotions and do not contradict journalistic professional
norms such as objectivity (Wahl-Jorgensen 2013). Emotional narration might even
increase the significance for readers and make content more relatable and engaging
(Choi, Lee, and Ji 2020; Hermida 2014, 53–54). Therefore, emotions are considered as
important elements of public debate (Wessler 2018, also Papacharissi 2014, 134; Wahl-
Jorgensen 2019). The increasingly important role of publicly expressed emotions is
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further underscored by developments such as Facebook’s emotional expression but-
tons, encouraging users to react to content with joy, fear, or anger (e.g., Eberl et al.
2020). In sum, commenting sections provide a unique perspective on how mediated
elite crisis discourse triggers public emotionality.

Emotionality in Comments to COVID-19 News Media Coverage

Based on the considerations just discussed, we focus on emotional expressions in
comment sections of digital legacy news media during the first COVID-19 lockdown in
Austria. We regard such emotional expressions as a crucial component of public
debate and contestation in a crisis. We narrowly define emotions as the demonstration
of a feeling (e.g., Coppin and Sander 2016; Shouse 2005), discursively manifested in
emotional expressions in the comments, considering both negative and positive emo-
tions. Emotions are not mutually exclusive, especially not during crises. Very different
emotions may temporarily overlap: Anger as a consequence of restrictions of taken-
for-granted or constitutionally guaranteed freedoms and privileges suspended during
crisis, fear as a reaction to the overall uncertainty and the difficulty to anticipate con-
sequences, hope for a good outcome, joy about having achieved a certain goal in
tackling the crisis, solidarity, and a feeling of community, but also disaster fatigue
(e.g., Jin and Pang 2010; Prainsack et al. 2020).

Generally, the topics of news stories and their format (e.g., inclusion of multimedia
features) have been identified as crucial explaining the degree and quality of com-
menting (Ksiazek 2018). Hard news, such as politics, receives more comments but also
more incivility (Coe, Kenski, and Rains 2014). Certain subtopics of politics are prone to
prompt less civil or even more hostile user comments, such as government inefficiency
or stories about politicians’ character traits or personality (Ksiazek 2018). In general,
users are motivated to comment when they want to express their personal opinion on
the topic covered in the article (Canter 2013) and/or when they are aroused and want
to give an emotional response (Barnes 2015). Mirroring this, the crisis management lit-
erature emphasises the importance of information about crises to reduce uncertainties
and enable citizens to help themselves (Holladay 2010). Communicating crisis manag-
ers, e.g., the government, thereby act as coping facilitators regarding public emotions
developing in response to the crisis and the mitigation measures (e.g., Jin, Pang, and
Cameron 2012). Hence the topical structure of crisis news, including also the develop-
ment of the crisis and mitigation measures, may shape the degree to which emotional
responses occur.

Quotes of political actors in digital news increase incivility in user commenting
(Coe, Kenski, and Rains 2014), which may be interpreted as an expression of anger or
frustration. In contrast to this, however, times of crises have also been found to trigger
a so called ‘rally round-the-flag’ (RRTF) effect expressed in a temporary surge of
approval rates for political decision-makers (Bol et al. 2021; Cunningham 2020;
Feinstein 2020; Partheym€uller, Plescia, and Kritzinger 2020; Mueller 1970). Ideological
differences are set aside in an, usually short-term, increase of public support for execu-
tive crisis managers. The RRTF effect is then also influenced by the media who support
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political leadership in times of crisis (Baker and Oneal 2001). Overall, the appearance
of executive actors in crisis news may be expected to shape emotional responses.

Drawing on these insights, we explore the emotionality in user comments as a reac-
tion to characteristics of digital COVID-19 news coverage. First, we focus on (1) crisis-
specific issues, such as news on political decisions about mitigation measures (e.g.,
restrictions on businesses), consequences (e.g., support for businesses and cultural
institutions), information or research about the virus, and the ending of restrictions.
Second, we look into (2) the visibility of national-level political actors in online news
coverage tasked with tackling the crisis as a possible explanation of users’ emotionality
expressed in comments to digital COVID-19 news coverage.

The First Wave of the COVID-19 Pandemic in Austria

With the first positive COVID-19 case registered in Austria on 25 February 2020, the
strict measures introduced in mid-March and relatively quick containment of the infec-
tion rate during the first phase of the pandemic (see Figure 1), Austria’s response to
the spread of the virus has often been portrayed as exemplary (Desson et al. 2020).

Starting from the beginning of March, almost daily press conferences by the gov-
ernment served as the main platform to announce the COVID-19 related measures
that rapidly limited the social and economic activity in the country. In the first half of
March, the Austrian ski resort Ischgl emerged as an early virus hotspot. In the second
and the third week of March the Austrian government introduced health checks on
the border to Italy, closed all educational institutions imposing distance learning,
implemented major restrictions on movement, large gatherings, and events combined
with social distancing and announced the closure of non-essential businesses and the
hospitality industry. The swift introduction of restrictions to social and economic life
appeared rather drastic in comparison with other European countries (Czypionka,
Reiss, and Pham 2020). The extensive lockdown from March 16 to May one largely

Figure 1. COVID-19 epidemiologic curve in Austria. Note: Number of newly registered cases per
day; vertical lines mark the start and the end of the lockdown. Data source: Federal Ministry for
Social Affairs, Health, Care and Consumer Protection.
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brought Austria to a standstill. Only basic supply shops and supermarkets, pharmacies,
post offices and banks remained open,. All but essential workforce switched to work-
ing from home.

In the beginning of April, as the epidemiological curve started to flatten, the gov-
ernment announced first loosening measures, though at the same time extending the
obligation to wear face masks to public transport. From mid-April to mid-May, the
government gradually relaxed the lockdown measures and re-opened businesses and
educational institutions. Last restrictions on businesses were lifted at the end of May,
allowing hotels and gyms to re-open. The removal of border checks restoring free
movement of people followed on June 15.

While quick enforcement of lockdown measures and closure of businesses had
helped to curb the spread of the virus, the economic consequences of the lockdown
led to growing unemployment and significant changes to the employment models in
the country with short-time work becoming widespread (Statistik Austria 2020).
Nevertheless, the actions of the government found support among the population.
According to the surveys conducted by the Austrian Corona Panel (Kittel et al. 2021)
in several waves, an average of 70–75% of respondents supported the COVID-19
related policies (Waibel, Schiestl, and Kalleitner 2020). From the beginning of March,
the government provided updates on the situation in almost daily press conferences,
allowing it not only to control the message, but also potentially achieving broad pub-
lic support and compliance to the announced measures. The perceived swift and
effective response to the COVID-19 crisis as well as its centralised communication,
make Austria an interesting case for the analysis of emotional responses to crisis
news coverage.

Methodology

Data: Online News Contents and User Comments

The analysis of commenting below news content offers a unique opportunity to study
directly observable user reactions to news coverage about a crisis situation.
Specifically, we investigate emotionality in comments as reactions to institutionalised,
professional digital news coverage of the COVID-19 pandemic in Austria. We utilise a
unique data set on COVID-19 coverage and commenting on two online newspapers,
derStandard.at and krone.at.1 These sources are digital news outlets of high-circulation
newspapers with different journalistic routines (broadsheet vs. tabloid), ideological
profiles of readers and a very active user community (see Table 1). Tabloid newspapers
are usually found to elicit sensationalism, with less focus on political news and more
space dedicated to soft news, such as celebrities or sports (Reinemann et al. 2012).
While this style of reporting is often criticised as one-sided and simplistic, tabloid jour-
nalism is also ascribed more attractiveness and accessibility, providing room for identi-
fication and emotional bonding (Bek 2004). Quality newspapers, in contrast, usually
publish more political news, focussing on serious and sober reporting that explains
complex matters and contextualises them (Jandura and Friedrich 2014). Research com-
paring online and offline news contents of legacy news, then, has generally not found
significant differences regarding the mobilising potential of online in comparison to
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offline news (Hoffman 2006) or the influence of the digitalisation of news regarding polit-
ical actors’ adaptation to the media logic (Haßler, Maurer, and Oschatz 2014). A study of
online and offline coverage of Austrian legacy news (Jacobi, Kleinen-von K€onigsl€ow, and
Ruigrok 2016) found that broadsheet newspapers covered political news to a greater
extent online while popular newspapers covered it less. Regarding the newspapers in our
sample specifically, a stronger focus on political leaders was found for the online Kronen
Zeitung than for the offline version while the opposite was found for Der Standard; in
both cases online coverage was less emotionalised than in the print version.

Both newspapers employ moderation policies to control the contents of comments
regarding hate speech in particular and employ computer-assisted spam protection
systems (DerStandard.at 2017; Krone.at 2019). Der Standard differs from Kronen Zeitung
in terms of COVID-19 crisis coverage in that it also has a temporary ‘live ticker’ in
which, for example, press conferences of the government, measures in Austria and
abroad or new numbers of positive cases are covered in real time and users can dis-
cuss every single news item on the ticker.

We limit our analysis to top-level comments to articles only, thus excluding replies to com-
ments, since we are interested in the direct reactions to crisis coverage. Criticism posted as a
reaction to a comment, in our view, could distort our analysis since the emotion expressed
there would not be a reaction towards coverage directly (for a similar argument see
Diakopoulos and Naaman 2011). The dataset used for this analysis consists of 38,253 news
items and 1.6 Million top-level comments posted on newspapers’ online pages for the time
frame 1 January 2020 to 30 June 2020, thereby covering pre-lockdown, lockdown and post-
lockdown periods (see Table 1 for an overview). Data was scraped with a collection of python
scripts that run daily and store it in a local SQLite database. While the articles are collected
within the same day of being published, the live ticker updates and comments were collected
with a delay of 2 and 7days respectively, after the original article appeared, to ensure the dis-
cussion revolving around a story had time to settle.

Analysing Crisis News Coverage

For news articles, we are interested in how they covered the COVID-19 crisis and its
political management. We rely on automated content analysis, allowing us to

Table 1. Information on article and comments samples.
derstandard.at derstandard.at Live Ticker krone.at

Journalistic routine Broadsheet Tabloid
Political alignment Leftist-Liberal Rightist-Conservative
Articles
Total items 8,479 16,074 13,700
Avg. word count (sd) 483.0 (334.0) 88.3 (60.1) 282.0 (280.0)
Avg. articles per day (sd) 49.8 (33.1) 89.3 (57.1)a 79.7 (56.8)
Avg. comments per item 472.0 (2,353.0) 139.0 (259.0) 65.2 (175.0)
Avg. top level comments 68.0 (127.0) 48.6 (58.4) 32.5 (69.5)
Comments
Direct comments 520,675 771,899 376,315
Avg. word count (sd) 38.0 (31.0) 15.8 (16.5) 30.6 (27.0)
Daily comments (sd) 3,099 (1,998.0) 4,288 (3,879.2) 2,187.9 (1,591.2)
Unique users 28,640 17,769 12,591
aLive updated articles are not published daily. This is the average amount of ticker update over a total of 210 live
updated articles
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effectively inspect the large quantities of data available and map evolving dynamics in
detail. We use a dictionary approach with Lucene syntax search strings to map cover-
age in terms of COVID-19 related policies as well as the actors discussed. See
Appendix for an overview of the variables coded in news media coverage.

For Austria’s main parties and party leaders, we rely on dictionaries developed for
the Austrian National Election Study 2019 (Litvyak, Fischeneder, and Boomgaarden,
forthcoming). These dictionaries were validated against an extensive set of manually
coded articles (n> 1000), resulting in satisfactory recall and precision values.

Furthermore, additional search strings were developed to measure coverage of
COVID-19 related issues. A set of initial search strings was created and adapted in sev-
eral rounds before the validation. This adaptation involved extending the search
strings with synonyms and additional key terms and experimenting with word distan-
ces, negations, and operators. After each variation, the performance of the dictionaries
was tested against a random set of 50 articles. This procedure was repeated until no
change in performance was achieved. The search strings were again adapted once
more to include input following the inter-coder reliability test.

To validate the new dictionaries, their performance was tested against a new set of
manually coded articles. Before coding the validation set (n¼ 300), all coders partici-
pated in an inter-coder reliability test (n¼ 100) to control for coherent coding. As the
first inter-coder reliability test did not achieve satisfactory results for some variables,
we discussed ambiguities among the coders and performed an additional inter-coder
reliability test (n¼ 50) for this subset of variables afterwards. The results of the inter-
coder reliability tests are included in Table A4 in the Appendix. All article sets included
only articles with COVID-19 content. To ensure a sufficient number of occurrences for
each variable, we used the initial versions of the dictionaries for oversampling. For
inter-coder reliability and validation coding, the share of oversampled articles
accounted for 60% and 30% respectively. The validation led to satisfactory recall (all
above 0.9) and precision (all above 0.85) values for all search strings on the aggre-
gated level (see Appendix Tables A3 and A4 for further information on the aggrega-
tion and validation of issue and actor variables).

In addition, we also identified the positive and negative sentiment (tone) of articles.
The analysis was based on the respective translated NRC Lexica for positive and nega-
tive sentiment which in this case are “polarity associations” of words and indicate
whether a word is associated with either a positive or a negative meaning
(Mohammad and Turney 2013, 11).

Analysing Emotionality in Articles and Comments

Emotionality conveyed in posted articles and comments was analysed using the
German translation of the NRC Word-Emotion Association Lexicon (Mohammad and
Turney 2013), that is based on Plutchik’s (1980) theory of eight basic emotions, thus
using an aggregate measure based on separate analyses of anger, anticipation, dis-
gust, fear, joy, sadness, surprise, and trust in comments. For that purpose, the user
composed text of the comments underwent a short series of pre-processing steps.

DIGITAL JOURNALISM 959



First, the text was tokenised, lemmatised, and stop words were removed using udpipe2

and corpustools (Straka and Strakov�a 2017; Welbers and van Atteveldt 2020).
Given that the emotion lexicon was machine translated from English to German, it

was manually reviewed by the authors to improve dictionary performance (see Lind
et al. 2019). A native speaker evaluated all translations and some terms were
improved. Additionally, certain terms that could skew the results were removed3

(e.g., ‘virus’).
For the emotions calculation, we vectorised the texts using the NRC Lexicon and

the TfidfVectorizer function from SciKitlearn python library (Pedregosa et al. 2011) to
create the “term frequency-inverse document frequency” matrix. This function distin-
guishes words that are important to define one document (in our case one comment
or article) by scaling down the terms that appear very often in the whole corpus. After
we had the number of words corresponding to a certain emotion for every document,
we divided the sum of the emotional words with the total length of the comment
and then multiplied it by 100 to get the final score for every emotion. Summary statis-
tics on the results of the emotions coding are available in the Appendix Table A5.

Regression Analysis

Regarding our dependent variable, emotions are usually not seen as mutually exclu-
sive but as appearing in mixtures and combinations, especially when they are exam-
ined as public (discursive) phenomena (Fiehler 2002). In that sense, we measure our
dependent variable as aggregate emotionality by calculating the number of top level
comments to an article in which emotions were detected. As the measure includes all
emotions, both positive and negative, identified by the automated coding with NRC
Lexicon, it reflects the overall emotionality of the comments that an article
has received.

The first main block of independent variables includes the variables that capture
the presence or absence of one of the four COVID-19 related issues discussed earlier.
The second main block of independent variables comprises the main political actors:
government, opposition and Kurz. Moreover, to control for whether negative or posi-
tive news coverage triggers an emotional reaction, we include the overall negativity or
positivity score of an article that we label sentiment (for a similar approach see Brader,
Valentino, and Suhay 2008). Considering further potentially emotions-sparking content
characteristics, we include the mention of social media as well as the text/picture ratio
(e.g., Grabe and Bucy 2009) to account for the presence of visuals in articles. To con-
sider the context of the COVID-19 crisis coverage, we introduce a dummy variable for
lockdown that indicates whether the article appeared in the lockdown period (16
March – one May). We further control for the medium in which an article appeared,
distinguishing between Der Standard, Der Standard live ticker (used in the model as
reference category), and Kronen Zeitung.

The absence of emotional comments to some articles results in a high number of
zeroes and over-dispersion of our dependent variable. Therefore, we employ Negative
Binomial Regression Analysis, as it accounts for overdispersed count data. We use the
glm.nb function in R 3.6.3 (R Core Team 2020) package MASS v7.3-53 (Venables and

960 O. EISELE ET AL.



Ripley 2002) to estimate four different models. The first model includes the dependent
and independent variables, other models explore interaction effects between the lock-
down and each political actor: government, opposition, and Kurz. All these models
include live ticker as a reference category. Please refer to Appendix Tables A1 and A2
for an overview and summary statistics for all variables included in the regression ana-
lysis. To control for potential differences between the media outlets, we tested add-
itional models for each media outlet and live ticker. These models revealed overall
similar results to the models presented in the article that include all the media outlets.
The results of the media-specific models are reported in Appendix Table A7.

Results and Discussion

Discussing first the characteristics of news contents, the salience of COVID-19 crisis-
specific issues reflects the real-life circumstances and political developments.
Mitigation, information, and research, as well as consequences of the lockdown
become increasingly prominent right before and peak after the beginning of the lock-
down. The coverage of measures for rebooting the economy and societal life intensi-
fies with the end of lockdown, coinciding with a spark in attention to consequences
of the lockdown and mitigation measures. Overall, the coverage reveals an emphasis
on communicating issues that are immediately important for tackling the crisis (mitiga-
tion, information and research), while the consequences of the lockdown and reboot
received less news attention.

Turning to the visibility of political actors as responsible crisis managers, we see a
fast increase in the salience of the government just before lockdown, gradually
decreasing after. The opposition’s visibility rises more slowly and reaches a high only
after the lockdown. The visibility of Sebastian Kurz as chief crisis manager follows a
similar curve as the government’s, yet it flattens faster. These results reveal the visibil-
ity bias, i.e., unbalanced reporting on actors, during the lockdown towards the govern-
ment, the main actor responsible for tackling the crisis. While media visibility biases
towards powerful actors have been observed by previous research (e.g., Eberl, Wagner,
and Boomgaarden 2017), our results reveal its dynamics in a crisis context.

The analysis shows that over the whole period COVID-19 coverage was dominated
by positive sentiment rather than negative. Though somewhat surprising for crisis
news, this finding might be related to a ‘rally round-the-flag’ effect, expressed in
heightened support for, and thus possibly more positive reporting on, political leader-
ship in the crisis (see discussion below).

Overall, article sentiment curves are very similar to that of emotionality in the com-
ments, with both sentiment and emotionality increasing during the lockdown period,
and slowly declining after its end. Figure 2 demonstrates a steady increase in user
emotionality in February, even before Austria was directly hit by the pandemic, fol-
lowed by a clear peak during the lockdown period. In the post-lockdown period emo-
tionality steadily declined almost to the level of January 2020. Thus, with restrictions
of face-to-face communication, commenting sections enabled people to react to this
news coverage from their living rooms – and in that sense engage in a collective,
news-informed discussion of the crisis. Commenters’ emotionality can, thus, be
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interpreted as a process of collective sense-making of their personal experiences and
emotional reaction to the extraordinary circumstances of the lockdown. Such might,
for example, be a feeling of uncertainty and dependency on political decisions, of per-
sonal loss or gloomy future prospects as well as of hope and joy. We extend earlier
research showing that uncertainty and personal relevance trigger online news com-
menting (Ziegele, Breiner, and Quiring 2014) by demonstrating that in the COVID-19
crisis, commenting functions were used for affective responses and thereby potentially
provided an important means for venting, searching reassurance, and more generally,
coping with the situation.

The results of the negative binomial regression analysis (see Figure 3) show that
article content during lockdown leads to increased emotionality. News about COVID-
19 measures all boost emotionality of comments, though the reporting on mitigation
measures has slightly higher impact than all other issues and reboot has the low-
est impact.

Figure 2. Development over time for emotionality in comments; COVID-19 Issues, Actors, and
Sentiment in Articles. Note: Smoothing of results via GAM; vertical dashed lines indicate period of
lockdown. Plots based on full dataset.
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The results demonstrate that the effect of the mentions of political actors is stron-
ger than of the actual crisis measures. Thus, commenters reacted more emotionally to
the coverage on responsible decision-makers, not to the actual policy measures they
decided to implement. In that sense, we observe an ‘emotional rally’ among comment-
ers, manifested in intensifying emotionality towards political crisis managers in the
exceptional situation of the lockdown. Of all political actors, the mentions of the fed-
eral Chancellor Sebastian Kurz influenced emotionality the most, followed by mentions
of the government, and the opposition. Thus, despite lower visibility in the news
coverage of COVID-19, Kurz triggered more emotional reactions than other political
actors. As we know from previous research, the presence of quotes of political actors
in online news incite incivility in user comments (Coe, Kenski, and Rains 2014). Our
findings extend the literature by showing that even the visibility of high-profile polit-
ical actors in online crisis coverage provokes emotional responses in comments.

Resonating with similar findings (see Ksiazek 2018), the mention of social media
and a greater presence of pictures posted with the article increase emotionality as
well. Compared to other news outlets, images particularly strongly influence emotions

Figure 3. Marginal effects plots after negative binomial regression for full model and three inter-
action effects models. Note: See Appendix Table A6 for full regression tables; due to missing val-
ues, the number of observations is reduced to N¼ 37,925.
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in comments to the Live ticker (see Appendix Table A7). References to social media
and images contribute to the feeling of personal relevance of reporting that provokes
more commenting (Ziegele, Breiner, and Quiring 2014). Our results on the impact of
pictures on emotionality in the comments, therefore, confirm previous findings that
images contribute to emotional involvement with news content (e.g., Graber 1996;
Pfau et al. 2006).

Negativity and positivity of the article, on the contrary, show very weak effects, sug-
gesting a limited influence of the article sentiment on emotionality in commenting.
Though previous research has argued that negative news provokes stronger audience
reactions (e.g., Soroka and McAdams 2015; Ziegele, Breiner, and Quiring 2014), we find
almost no difference between the impact of negative and positive coverage.
Compared to the Live ticker, we observe slightly higher emotionality in response to
derstandard.at articles while articles posted on krone.at receive less emo-
tional comments.

Regarding the implications of the lockdown, our results suggest that it induced
emotionality in comments. With social interaction severely restricted, digital news
media were not only able to report on the COVID-19 crisis, but also provided an outlet
for readers’ emotional responses. Building and extending earlier research, we may
assume that the lockdown increased the arousal caused by COVID-19 news and thus
the need for emotional responses to the news covered (Barnes 2015; Canter 2013).

Our interaction models show a significant negative effect for the lockdown and the
visibility of the opposition on emotionality of the comments, thus confirming our ear-
lier observation of the visibility bias in the media coverage during lockdown. The
effects for the interaction of lockdown and other political actors, the government, and
Chancellor Kurz, are negative, but not significant in our model. Findings overall dem-
onstrate a stronger effect on emotionality in comments towards the mentions of polit-
ical actors than towards news about crisis-related measures, supporting the notion of
an “emotional rally” among commenters. Our results further point to the dominant
influence of political decision-makers as crisis managers as the analysis reveals a typ-
ical tendency during a crisis: A decrease of voices that are critical of government deci-
sions (e.g., Merkel 2020) and, consequently, the slowing down of public contestation
in favour of a fast provision of often acutely needed information. As discussed earlier,
research concerning the RRTF effect points to increased public and media support dur-
ing crises (Baker and Oneal 2001; Bol et al. 2021; Partheym€uller, Plescia, and Kritzinger
2020; Mueller 1970). Early studies of COVID-19 dynamics indicate that this might also
have been the case during the COVID-19 pandemic (Bol et al. 2021).

Our results for Austria indicate that news coverage in mainstream media and visibil-
ity bias towards the main crisis managers backed political decision-making during the
lockdown: News coverage is slightly more positive, though positivity has slightly less
impact on the emotionality than negativity. Thus, a crisis becomes the ‘hour of the
executive’, as critical voices from opposition parties and the news media as watchdogs
become marginal (Merkel 2020). Our analysis suggests that this was also the case dur-
ing the spring 2020 COVID-19 lockdown in Austria. The combination of factors, i.e.,
the visibility of the government and Sebastian Kurz in particular, the less visible
opposition and the slightly more positive article tone, can point to the RRTF effect

964 O. EISELE ET AL.



when it comes to news coverage. Although our analysis does not aim to comprehen-
sively investigate a potential RRTF effect, it is in line with previous research showing
an increase in public support for the Austrian government in March (Partheym€uller,
Plescia, and Kritzinger 2020), as well as for other institutions (Kowarz and Pollak 2020).
While media visibility biases towards powerful actors have been observed by previous
research (e.g., Eberl, Wagner, and Boomgaarden 2017), our results reveal its dynamics
in the crisis context.

Overall, the analysis sheds a unique light on the immediate reactions of comment-
ers to a crisis situation. While crises, and the COVID-19 pandemic in particular, are very
exceptional and challenging situations, findings resonate with earlier research in that
real-world developments covered in the news, but also journalistic choices in terms of
formatting and sourcing shape users’ responses (Ksiazek 2018). Our results confirm at
least two important aspects for emotionality in user comments during the first wave
of the COVID-19 crisis in Austria: first, political decision-makers play a central role in
triggering emotionality; second, digital news sources are not only platforms for quick
information provision but actively engage users in collective expressions of emotional-
ity, especially in their evaluation of political leaders and their performance.

Conclusion

The aim of this article was to investigate and explain emotionality in comments as
reactions to digital news coverage during the COVID-19 pandemic in Austria. We
argued that comments below online news enabled us to ‘zoom into’ the emotionality
of audiences, as social life was forced under lockdown: Given these unprecedented cir-
cumstances, people’s emotions as a reaction to the high uncertainty of the situation
and their dependence on political decisions are important aspects to consider for pol-
itical crisis management as they might compromise the compliance to crisis mitigation
measures. Emotions are also an under-researched factor of public debates in general,
which is another reason why research should address emotional expressions and emo-
tionality beyond the focus on deliberation or the quality of public discourse. In add-
ition, such research may inform journalists on how their work in crisis situations would
spark emotionality among their readership.

Emotions do play a crucial role in response to online news dynamics; yet, it seems
that digital media are more of an enabling framework while crisis dynamics unfold
between users and politicians covered in news. Emotionality, while here only looked
at in times of crisis, is thus a crucial factor to consider in order to understand the
nature of online interactivity and engagement with news contents. It should not be
neglected or dismissed in digital journalism research (Wahl-Jorgensen 2019), nor when
it comes to (online) civic engagement (Papacharissi 2014).

In sum, our analysis sheds light on the dynamics between institutionalised digital
news journalism and bottom-up reactions in a specific segment of the public, that is
readers of online outlets of legacy media in Austria. We only focussed on the first
wave of the pandemic and therefore could only provide tentative results as to the
overall dynamics of the COVID-19 crisis. Exploring user commenting, we were also
somewhat limited in the selection of sources as not all online news sites do have an
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(active) commenting community or even provide an option to comment. Furthermore,
the potential presence of irony poses a known challenge in assessing emotions not
only for automated approaches, but also for manual coding techniques (Mohammad
2017; Taboada 2016). Irony is highly dependent on context and expectations and thus
an important nuance that needs further attention (Wallace 2015). Notwithstanding
these limitations, our study has provided insights into the emotional highs and lows
in reactions to crisis reporting and what might trigger them. In addition, our analysis
complements the discussion on the RRTF effect with a discursive perspective, thus
offering insights for future research beyond the attitudinal dimension of polit-
ical support.

Future research should delve deeper into the differences between media outlets
and provide further large-scale empirical analysis of the role and effects of the media
in times of crisis, especially when looking at the potentially different roles of sensa-
tionalist/tabloid and quality news. Furthermore, examining longer time periods and
different countries would provide a more comprehensive picture of the emotional and
discursive dynamics during this unprecedented pandemic. Yet, we would expect to
observe similar results on emotionality of user comments in connection to political
actors and COVID-19 measures in countries that employed comparable restrictions to
tackle the pandemic. Finally, frameworks and research foci combining rational and
emotional expressions will help to better understand public discourse and political
support, especially in the current climate of political polarisation, populism, uncer-
tainty, and digital journalism in ‘crisis-mode’.

Notes

1. Articles with COVID19 news coverage were automatically pre-selected with the following
search string: corona� covid� epidemie lungenkrankheit sars� nCoV “SARS-CoV-
2” pandemi�.

2. Used model: german-gsd-ud-2.5-191206.
3. The removed terms are gr€un (verdant, green), Pandemie (pandemic), Epidemie (epidemic),

Lungenentz€undung (pneumonia), krank (sick, ill), Krankheit (sickness, disease, illness),
Krankenwagen (ambulance), erkrankt (diseased), Erkrankung (disorder), Krankenhaus
(hospital), and Virus (virus).
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Appendix

Table A1. Overview of variables.
Variable FunctionþName Description

DV: Emotionality of Comments Count of top level emotional comments to an article
IV: Mitigation Mention (yes/no) of COVID-19 issue ‘mitigation measures’ in articles
IV: Information and research Mention (yes/no) of COVID-19 issue ‘information and research’ in articles
IV: Consequences Mention (yes/no) of COVID-19 issue ‘consequences of lockdown’ in articles
IV: Reboot Mention (yes/no) of COVID-19 issue ‘reboot’ in articles
IV: Government Mention (yes/no) of at least one government party (€OVP, Greens) in articles
IV: Opposition Mention (yes/no) of at least one opposition party (SP€O, FP€O, NEOS) in articles
IV: Kurz Mention (yes/no) of Chancellor Kurz in articles
IV: Positive sentiment Positivity score of articles
IV: Negative sentiment Negativity score of articles
IV: Mention of social media Reference to Social Media in articles (yes/no)
IV: Text/Picture Ratio Ratio of number of pictures / words in article
IV: Standard.at Article published on derstandard.at (not live ticker)
IV: Krone.at Article published on krone.at
IV: Lockdown Article published during lockdown (yes/no)
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Table A2. Main summary statistics of variables.
Standard live ticker derstandard.at krone.at Overall

(N¼ 15,883) (N¼ 8,342) (N¼ 13,700) (N¼ 37,925)

Overall Emotion
(Count Comments)

Mean (SD) 17.6 (20.8) 39.6 (80.3) 16.2 (40.3) 21.9 (47.7)
Median [Min, Max] 13.0 [0, 756] 10.0 [0, 2250] 3.00 [0, 772] 8.00 [0, 2250]
COVID19

Issue: Mitigation
0 12,901 (81.2%) 4904 (58.8%) 7997 (58.4%) 25,802 (68.0%)
1 2982 (18.8%) 3438 (41.2%) 5703 (41.6%) 12,123 (32.0%)
COVID19 Issue:

Information/
Research

0 12,934 (81.4%) 5767 (69.1%) 8776 (64.1%) 27,477 (72.5%)
1 2949 (18.6%) 2575 (30.9%) 4924 (35.9%) 10,448 (27.5%)
COVID19 Issue:

Consequences
0 14,759 (92.9%) 6374 (76.4%) 11,793 (86.1%) 32,926 (86.8%)
1 1124 (7.1%) 1968 (23.6%) 1907 (13.9%) 4999 (13.2%)
COVID19

Issue: Reboot
0 15,349 (96.6%) 7779 (93.3%) 12,821 (93.6%) 35,949 (94.8%)
1 534 (3.4%) 563 (6.7%) 879 (6.4%) 1976 (5.2%)
Actor: Government
0 14,565 (91.7%) 6997 (83.9%) 12,184 (88.9%) 33,746 (89.0%)
1 1318 (8.3%) 1345 (16.1%) 1516 (11.1%) 4179 (11.0%)
Actor: Opposition
0 14,826 (93.3%) 7323 (87.8%) 12,678 (92.5%) 34,827 (91.8%)
1 1057 (6.7%) 1019 (12.2%) 1022 (7.5%) 3098 (8.2%)
Actor: Kurz
0 15,516 (97.7%) 7766 (93.1%) 13,276 (96.9%) 36,558 (96.4%)
1 367 (2.3%) 576 (6.9%) 424 (3.1%) 1367 (3.6%)
Article: Social Media
0 15,238 (95.9%) 6893 (82.6%) 12,183 (88.9%) 34,314 (90.5%)
1 645 (4.1%) 1449 (17.4%) 1517 (11.1%) 3611 (9.5%)
Article: Picture Ratio
Mean (SD) 0.00187 (0.0110) 0.00638 (0.0797) 0.00903 (0.0050) 0.00545 (0.0383)
Median [Min, Max] 0 [0, 0.333] 0.0031 [0, 5.00] 0.0084 [0, 0.091] 0.0027 [0, 5.00]
Article: Negativity
Mean (SD) 2.57 (2.60) 3.75 (1.89) 3.49 (2.00) 3.16 (2.31)
Median [Min, Max] 2.17 [0, 42.9] 3.63 [0, 22.2] 3.28 [0, 22.8] 2.99 [0, 42.9]
Article: Positivity
Mean (SD) 3.23 (2.86) 4.85 (2.22) 4.40 (2.30) 4.01 (2.62)
Median [Min, Max] 2.86 [0, 25.0] 4.68 [0, 19.0] 4.20 [0, 24.0] 3.85 [0, 25.0]
Medium
Standard live ticker 15,883 (100%) 0 (0%) 0 (0%) 15,883 (41.9%)
derstandard.at 0 (0%) 8342 (100%) 0 (0%) 8342 (22.0%)
krone.at 0 (0%) 0 (0%) 13,700 (100%) 13,700 (36.1%)
Lockdown
0 9932 (62.5%) 4591 (55.0%) 7072 (51.6%) 21,595 (56.9%)
1 5951 (37.5%) 3751 (45.0%) 6628 (48.4%) 16,330 (43.1%)
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Table A3. Aggregation and validation of actor and issue variables.
Group Aggregate Variable Validation

Actors Government €OVP AUTNES 2019
Gr€une AUTNES 2019

Opposition SP€O AUTNES 2019
FP€O AUTNES 2019
NEOS AUTNES 2019

Kurz Sebastian Kurz AUTNES 2019
COVID19 issues Mitigation Quarantine regulations and curfews COVID-19-Study

Border closures COVID-19-Study
Social distancing COVID-19-Study
Closure of educational institutions COVID-19-Study
Restrictions on business COVID-19-Study
(Mandatory) Face masks COVID-19-Study
Restrictions on gatherings COVID-19-Study
Non-compliance and scandals COVID-19-Study

Consequences of lockdown Consequences for the labour market COVID-19-Study
Support for companies COVID-19-Study
Support for cultural institutions/artists COVID-19-Study

Information & Research Information campaigns and hotlines COVID-19-Study
Statistics, medical equipment, research COVID-19-Study
Contact tracing & COVID-apps COVID-19-Study

Reboot Reopening of educational institutions COVID-19-Study
Reopening of business COVID-19-Study
Allow gatherings again COVID-19-Study
Border openings COVID-19-Study

Table A4. COVID-19-study validation results.
Variable Krippendorff’s alpha Precision Recall

Mitigation (aggregated) 0.94 0.95
Quarantine regulations and curfews 0.80 0.88 0.97
Border closures 0.82 0.84 0.84
Social distancing 0.84 0.95 0.85
Closure of educational institutions 0.84 1.00 0.92
Restrictions on business 0.86 0.88 0.81
(Mandatory) Face masks 0.76 0.90 0.93
Restrictions on gatherings 0.83 0.98 0.78
Non-compliance and scandals 0.78 0.77 0.81
Consequences of lockdown (aggregated) 0.92 0.93
Consequences for the labour market 0.73 0.93 0.93
Support for companies 0.75 0.80 0.85
Support for cultural institutions/artists 0.92 0.83 0.91
Information/Research (aggregated) 0.92 0.92
Information campaigns and hotlines 0.93 1.00 0.85
Statistics, medical equipment, research 0.75 0.85 0.88
Contact tracing & COVID-apps 0.78 1.00 0.92
Reboot (aggregated) 0.88 0.90
Reopening of educational institutions 0.87 0.96 0.83
Reopening of business 0.83 0.80 0.88
Allow gatherings again 0.93 0.91 0.83
Border openings 0.81 0.92 0.86
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Table A5. Results of automated emotion coding.
derstandard.at Standard live ticker krone.at

Comments Mean (sd) % Mean (sd) % Mean (sd) %

Anger 0.7 (2.28) 23.2 0.56 (4.35) 8.4 0.73 (2.29) 19.6
Sadness 1.04 (2.61) 35.0 0.92 (12.92) 13.7 1.12 (2.94) 29.9
Joy 0.78 (2.24) 25.9 0.65 (2.89) 10.5 0.81 (2.4) 21.7
Disgust 0.53 (2.05) 16.6 0.48 (4.28) 6.8 0.52 (2.02) 13.5
Surprise 0.49 (1.7) 16.8 0.38 (2.15) 6.5 0.5 (1.81) 13.8
Trust 1.68 (3.2) 58.3 1.31 (5.53) 21.4 1.7 (3.43) 47.6
Anticipation 1.04 (2.57) 35.0 0.94 (4.68) 15.2 1.04 (2.7) 28.3
Fear 1.16 (2.78) 30.6 0.94 (6.39) 12.9 1.33 (3.15) 28.0
Positivity 2.84 (4.07) 53.3 2.3 (6.59) 28.6 2.79 (4.22) 47.1
Negativity 2.25 (4.12) 47.1 1.92 (7.66) 23.4 2.31 (4.21) 41.9
Articles
Positivity 4.85 (2.21) 98.8 3.24 (2.86) 75.7 4.40 (2.30) 97.7
Negativity 3.76 (1.89) 97.8 2.56 (2.60) 68.8 3.49 (2.00) 96.4

Note: The table shows the average measurement (mean) of each emotion with standard deviation. Additionally, the
proportion of comments where each emotion was detected.

Table A6. Results of negative binomial regression models.
Baseline modelGovernment x LockdownOpposition x LockdownKurz x Lockdown

(Intercept) 2.13��� 2.13��� 2.13��� 2.13���
(0.02) (0.02) (0.02) (0.02)

COVID19 Issue: Mitigation 0.32��� 0.32��� 0.32��� 0.32���
(0.02) (0.02) (0.02) (0.02)

COVID19 Issue: Information/Research0.30��� 0.30��� 0.30��� 0.30���
(0.02) (0.02) (0.02) (0.02)

COVID19 Issue: Consequences 0.26��� 0.26��� 0.26��� 0.26���
(0.02) (0.02) (0.02) (0.02)

COVID19 Issue: Reboot 0.20��� 0.20��� 0.20��� 0.20���
(0.03) (0.03) (0.03) (0.03)

Actor: Government 0.64��� 0.64��� 0.64��� 0.64���
(0.02) (0.03) (0.02) (0.02)

Government x Lockdown –0.01
(0.05)

Actor: Opposition 0.58��� 0.58��� 0.63��� 0.58���
(0.03) (0.03) (0.03) (0.03)

Opposition x Lockdown –0.13�
(0.05)

Actor: Kurz 0.93��� 0.93��� 0.92��� 0.97���
(0.04) (0.04) (0.04) (0.05)

Kurz x Lockdown –0.09
(0.07)

Article: Social Media 0.26��� 0.26��� 0.26��� 0.26���
(0.02) (0.02) (0.02) (0.02)

Article: Picture Ratio 0.62��� 0.62��� 0.63��� 0.62���
(0.18) (0.18) (0.18) (0.18)

Article: Negativity 0.08��� 0.08��� 0.08��� 0.08���
(0.00) (0.00) (0.00) (0.00)

Article: Positivity 0.05��� 0.05��� 0.05��� 0.05���
(0.00) (0.00) (0.00) (0.00)

Medium: derstandard.at 0.12��� 0.12��� 0.12��� 0.12���
(0.02) (0.02) (0.02) (0.02)

Medium: krone.at –0.68��� –0.68��� –0.68��� –0.68���
(0.02) (0.02) (0.02) (0.02)

Context: Lockdown 0.20��� 0.20��� 0.21��� 0.21���
(0.01) (0.02) (0.02) (0.01)

N 37,925 37,925 37,925 37,925
AIC 287,151.93 287,153.91 287,147.45 287,152.39
BIC 287,288.62 287,299.14 287,292.69 287,297.63
Pseudo R2 0.21 0.21 0.21 0.21

Negative binomial regression, SE in (). ��� p< 0.001; �� p< 0.01; � p< 0.05.
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Table A7. Results of separate negative binomial regression models for each media outlet.
Without standard live ticker Standard live ticker derstandard.at krone.at

(Intercept) 1.99��� 2.24��� 1.90��� 1.23���
(0.04) (0.02) (0.05) (0.05)

COVID19 Issue: Mitigation 0.33��� 0.27��� 0.24��� 0.40���
(0.02) (0.02) (0.04) (0.03)

COVID19 Issue: Information/Research 0.30��� 0.17��� 0.18��� 0.38���
(0.02) (0.02) (0.04) (0.03)

COVID19 Issue: Consequences 0.26��� 0.14��� 0.22��� 0.30���
(0.03) (0.03) (0.04) (0.04)

COVID19 Issue: Reboot 0.18��� 0.19��� 0.13� 0.22 ���
(0.04) (0.04) (0.07) (0.06)

Actor: Government 0.76��� 0.21��� 0.62��� 0.85���
(0.04) (0.03) (0.05) (0.05)

Actor: Opposition 0.69��� 0.27��� 0.48��� 0.88���
(0.04) (0.03) (0.06) (0.06)

Actor: Kurz 0.93��� 0.62��� 0.72��� 1.21���
(0.06) (0.05) (0.07) (0.09)

Article: Social Media 0.24��� 0.26��� 0.29��� 0.20���
(0.03) (0.04) (0.04) (0.05)

Article: Picture Ratio 0.13 8.24��� 0.12 3.73
(0.22) (0.70) (0.21) (2.91)

Article: Negativity 0.15��� 0.02��� 0.17��� 0.14���
(0.01) (0.00) (0.01) (0.01)

Article: Positivity 0.05��� 0.03��� 0.09��� 0.03���
(0.00) (0.00) (0.01) (0.01)

Medium: krone.at –0.74��� NA NA NA
(0.02)

Medium: derstandard.at NA NA NA NA

Context: Lockdown –0.01 0.55��� –0.04 0.02
(0.02) (0.02) (0.03) (0.03)

N 22,179 16,074 8479 13,700
AIC 160,477.32 122,465.09 71,395.13 88,869.63
BIC 160,597.43 122,572.68 71,493.77 88,974.98
Pseudo R2 0.22 0.14 0.17 0.18

Negative binomial regression, SE in (). ��� p< 0.001; �� p< 0.01; � p< 0.05.
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