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In times of uncertainty, people often seek out information to help alleviate fear, possibly
leaving them wvulnerable to false information. During the COVID-19 pandemic, we
attended to a viral spread of incorrect and misleading information that compromised
collective actions and public health measures to contain the spread of the disease. We
investigated the influence of fear of COVID-19 on social and cognitive factors including
believing in fake news, bullshit receptivity, overclaiming, and problem-solving— within two
of the populations that have been severely hit by COVID-19: Italy and the United States
of America. To gain a better understanding of the role of misinformation during the early
height of the COVID-19 pandemic, we also investigated whether problem-solving ability
and socio-cognitive polarization were associated with believing in fake news. Results
showed that fear of COVID-19 is related to seeking out information about the virus
and avoiding infection in the Italian and American samples, as well as a willingness to
share real news (COVID and non-COVID-related) headlines in the American sample.
However, fear positively correlated with bullshit receptivity, suggesting that the pandemic
might have contributed to creating a situation where people were pushed toward
pseudo-profound existential beliefs. Furthermore, problem-solving ability was associated
with correctly discerning real or fake news, whereas socio-cognitive polarization was the
strongest predictor of believing in fake news in both samples. From these results, we
concluded that a construct reflecting cognitive rigidity, neglecting alternative information,
and black-and-white thinking negatively predicts the ability to discern fake from real news.
Such a construct extends also to reasoning processes based on thinking outside the box
and considering alternative information such as problem-solving.

Keywords: COVID-19, fake news, problem-solving, fear, xenophobia, overclaiming, bullshit receptivity, socio-
cognitive polarization
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INTRODUCTION

“If it bleeds, it leads” cites a well-known mantra of journalism.
When a story involves deaths or injury of some kind, it is more
likely to be discussed on the media, to receive a higher number
of clicks on the internet and be shared. News stories are often
reported in a sensationalist form tailored to trigger an emotional
response which can influence our ability to reason. Recent
studies on the impact of misinformation during the COVID-
19 pandemic highlight how unreliable and inflammatory
information (Gallotti et al., 2020) may have threatened public
health in several countries by altering individuals’ perception of
risk behaviors (Oh et al., 2020). For example, it appears that
at the beginning of the pandemic the population was divided
between those who were seriously concerned and reacted by
seeking information and those who thought that COVID-19 was
“no more than the flu” and thus resisted taking safety measures.
Stanley et al. (2020) found that analytic thinking, measured
via the Cognitive Reflection Test (CRT: Frederick, 2005), was
a predictor of believing the pandemic was a hoax and resisting
the adoption of safety measures like social-distancing and hand-
washing to mitigate spread. A pandemic is a prototypical
situation wherein collective behavior directly impacts the health
and safety of every member of the group. Consequently, the
belief in and proliferation of fake news during a global pandemic
is a significant concern that can exacerbate a public health
emergency. Indeed, misinformation has been instrumentalized
by pushing divisive political ideologies with the consequence of
preventing cooperation among individuals (Stella et al., 2018).
In the present investigation, we attempted to gain a better
understanding of specific social, cognitive, and emotional factors
that contribute to individuals’ tendency to believe in and share
fake news during the early height of the COVID-19 pandemic in
Italy and the United States.

Why does negative news echo faster than positive news? To
answer this question, we highlight two components of news
that contribute to its appeal: alertness, and informativeness. A
first component that may explain why people are so attracted
to negative news, whether it is fake or real, is that news
tends to be alerting by inducing fear. From an evolutionary
framework, fear makes people more sensitive to potential threats
(Ohman and Mineka, 2001; Schaller et al., 2003; Balzarotti and
Ciceri, 2014). Our cognitive system is particularly tuned toward
potential sources of threat such as negative events, which, in
most situations, are “more salient, and generally efficacious than
positive events” (Rozin and Royzman, 2001, p. 297). Given
its specific relevance to survival, human cognitive processing
of negative stimuli is more elaborate, detailed, and complex
compared to positive stimuli [i.e., negativity bias, see Rozin and
Royzman (2001)]. Moreover, memories for negative information
form more quickly and are more easily retrieved (Kensinger et al.,
2006, 2007). A pandemic is a prototypical scenario that engenders
a great deal of unresolved fear and anxiety that can leave people
in a constant state of high alert. In parallel to the immune system,
animal species have developed specific cognitive and behavioral
responses that help us avoid infections (Schaller and Park, 2011).
This disease-avoidance system drives both explicit and implicit

safety measures against infection (e.g., increased hand-washing;
Fleischman et al., 2011). For example, in response to fear people
tend to be socially avoidant and less tolerant of foreigners, and are
in general more xenophobic (Navarrete et al., 2007; Mortensen
et al., 2010; Schaller and Park, 2011). Following this perspective,
we predicted that fear of COVID-19 should relate to seeking
out information about the disease, proactively taking actions
to reduce the chances of being infected, and sharing as much
information as possible.

A second factor involved in the proliferation of news is
the need for information, which is especially pertinent during
global crises such as the COVID-19 pandemic. Confirmed
coronavirus (COVID-19) cases increased exponentially first
in China, followed by Italy, Spain, central Europe, and
then the United States, culminating in a worldwide public
health emergency. From the earliest days of the outbreak,
misinformation about COVID-19 circulated widely across social
media, radio, talk shows, and national news media (Frenkel et al.,
2020; Pennycook et al., 2020). Seeking out information can help
resolve uncertainty during a time of heightened anxiety (e.g.,
Webster and Kruglanski, 1994; Kossowska and Bukowski, 2015).
The limited amount of reliable scientific information during
the beginning of the COVID-19 outbreak likely encouraged
people to search for explanations that did not yet exist as
the science underlying the biology and spread of the virus
was still being investigated. This void of scientific consensus
may have opened a wide avenue for the spread of pseudo-
scientific and outright false information. In the context of
threat, where feelings of uncertainty and fear make it difficult
to anticipate or plan actions, people compulsively search for
explanations and tend to base them on readily accessible pieces
of information (Hogg and Adelman, 2013; Kossowska and
Bukowski, 2015). Such a lack of reliable information, together
with the fear of infection, might have compelled people toward
pseudo-profound existential beliefs, as well as overclaiming
confidence in unreliable information to make up for a lack of
reliable information and overcome uncertainty-induced anxiety.
Therefore we hypothesized that fear of COVID-19 should predict
a greater likelihood of believing fake news, in particular COVID-
related fake news; second we predict it would relate to individual’s
propensity to judge pseudo-profound statements as profound
(measured by the Bullshit Receptivity Questionnaire; Pennycook
et al,, 2015) and the tendency for people to “self-enhance” when
asked about their familiarity with general knowledge questions
(Pennycook and Rand, 2017) assessed using the overclaiming
scale (Paulhus et al., 2003). Moreover, we predicted that those
with higher bullshit receptivity and worse overclaiming accuracy
would be more likely to believe in fake news.

From the existing literature, we know that individual
differences in thinking and reasoning modulate individuals’
propensity to believe in fake news. Specifically, there is a positive
correlation between solving the CRT and discerning fake from
real news (e.g., Pennycook and Rand, 2017). Dispositionally
analytical thinkers are, indeed, more resistant to believing fake
news (e.g., Pennycook and Rand, 2017, 2019), but were also
more likely to avoid safety measures at the beginning of the
COVID-19 pandemic (Stanley et al., 2020). Stupple et al. (2017)
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examined the role of “cognitive miserliness” as a determinant
of poor performance on the CRT. According to the cognitive
miserliness perspective, people often respond incorrectly on CRT
items because they are “unwilling to go beyond the default,
heuristic processing and invest time and effort in analytic,
reflective processing” (p. 1). Additionally, reduced inhibitory
control is found to be associated with lower CRT performances
(Oldrati et al., 2016). Solving a problem entails being able to go
beyond the first interpretation of a problem, accrue information,
and incubate with potential solutions until the most appropriate
solution is reached. The ability to detect fake from real news
might also rely on mechanisms involved in problem-solving. This
perspective finds support in a recent demonstration that people
share false information about COVID-19 because they fail to
think sufficiently about the accuracy of news content (Pennycook
et al., 2020). In light of previous studies showing that stress,
high risk-taking and anxiety of running out of time deteriorate
creativity, and problem-solving performance (Salvi et al., 2016a;
Salvi and Bowden, 2019; Duan et al., 2020) we hypothesized
that the problem-solving performance would relate to a greater
likelihood of detecting fake news, whereas fear of COVID-19
would lead to worse problem-solving performance.

To date, research on fake news has focused predominately
around the 2016 US presidential election. Liberals and
conservatives differ in cognitive style and the latter appear
to fail at discerning fake from real news within a political context
(Pennycook and Rand, 2017; Pennycook et al., 2018). There is
scientific literature showing that political ideology is associated
with cognitive rigidity/flexibility and different problem-solving
styles, where liberalism is associated with a problem-solving style
oriented toward insight, and conservatism toward step-by-step
processing (Salvi et al., 2016b). Interestingly, insight problem-
solving appears to lead to higher accuracy on problem-solving
tasks, rely on brain regions responsible for novel and original
associations and may also be involved in fake news detection
(e.g., Salvi et al, 2016a, 2020; Shen et al., 2017; Cristofori
et al., 2018; Danek and Salvi, 2018; Laukkonen et al., 2020).
Additionally, there is evidence that conservatives and liberals
differ in creativity (Dollinger, 2007). Overall, conservatives
appear to be more structured, rigid, and prefer more direct
answers, whereas liberals have more tolerance for ambiguity and
complexity and tend to show greater openness (Jost et al., 2003).
Conservatives present higher perceptual rigidity for example and
appear to be more influenced by figures’ global shapes as well
as contextual information than liberals (Caparos et al., 2015).
This difference is also reflected in neurocognitive functioning:
Liberalism is associated with stronger anterior cingulate activity
suggesting that liberals have a higher sensitivity for monitoring
response conflict, whereas right-wing orientation is associated
with greater neural sensitivity to fear and larger amygdala
volume (Amodio et al., 2007; Jost and Amodio, 2011). These
differences in problem-solving accuracy and the capacity to
handle complexity may help explain peoples ability to assess
conflicting information provided by media outlets.

Recent studies investigating social media content have
demonstrated that accounts with a high “bot score” (indexing
the likelihood of being a bot, or fake account) promulgate

conspiratorial narratives charged with alt-right ideology and
are specifically oriented toward hateful and polarizing political
ideologies (Stella et al., 2018; Ferrara, 2020). During the
COVID-19 pandemic, hateful bots have been found to be more
successful in attracting followers compared to counter-hate bots.
Hateful and counter-hate bots appeared to interact and engage
extensively with one another, promoting a culture of racism
against Asians (Ziems et al., 2020). Because of the association
between conservatism, rigidity in overall reasoning, and previous
evidence on believing in fake news, we hypothesized that
conservatism would predict fake news beliefs also in our dataset.

Tolerance of ambiguity is a well-established trait of personality
known to predict creativity and problem-solving (Merrotsy,
2013). The Multidimensional Attitude Toward Ambiguity
Scale (Lauriola et al., 2016) detects three different dimensions
of intolerance for ambiguity: the affective (Discomfort with
Ambiguity), cognitive (Moral Absolutism/Splitting), and
epistemic (Need for Complexity and Novelty) components.
Budner (1962) defined ambiguous situations or contexts as those
which “cannot be adequately structured or categorized by an
individual because of the lack of sufficient cues” (Budner, 1962,
p. 30). Ambiguous situations are those which could be unclear,
confusing, or interpreted in more than one way. Those who
are intolerant of ambiguity tend to resort to black-or-white
solutions and are distinguished for their quick and overconfident
judgment, even at the neglect of reality (Frenkel-Brunswik,
1949). By contrast, those who are tolerant of ambiguity are
attracted to situations they find ambiguous, challenging, and
interesting. They are also individuals who score highly on the
openness to experience and sensation-seeking behavior scales
(McLain, 1993, 2009; Caligiuri et al., 2000; Lauriola et al., 2007).
Individuals with low tolerance of ambiguity present an aversive
reaction to ambiguous situations because the lack of information
makes it difficult to evaluate risk and thus make decisions.
These scenarios are perceived as a source of discomfort and
people react to a perceived threat with stress, avoidance, delay,
suppression, and denial (Budner, 1962; MacDonald, 1970;
McLain, 1993; Furnham and Ribchester, 1995; Iannello et al.,
2017). The tolerance of ambiguity scale negatively correlates
with authoritarianism (MacDonald, 1970) and ethnocentrism
(O’Connor, 1952) and positively with openness (Bardi et al.,
2009) extraversion, and “novelty-seeking” (Rajagopal and
Hamouz, 2009). Therefore, we hypothesized that intolerance
of ambiguity, specifically captured by absolutism, could be
associated with believing in fake news.

Xenophobia, specifically toward patients and Chinese visitors,
is a final factor linked to the recent spread of anti-Asian
hate seen during the COVID-19 pandemic (Ziems et al,
2020). On January 24, 2020, the fake news that “Chinese
passengers from Wuhan with fever escaped the quarantine at
Kansai International Airport” (Kansai International Airport.,
2020) was spread through multiple social media channels.
Despite Kansai International Airport denying that took place,
xenophobia against Chinese people rapidly spread in Japan
and all around the world. #ChineseDon’tComeToJapan started
trending on Twitter, while “Chinese visitors [were being] tagged
as dirty, insensitive, and even bioterrorists” (Shimizu, 2020).

Frontiers in Communication | www.frontiersin.org

January 2021 | Volume 5 | Article 562588


https://www.frontiersin.org/journals/communication
https://www.frontiersin.org
https://www.frontiersin.org/journals/communication#articles

Salvi et al.

Factors Influencing Fake News Detection

Xenophobia has never been studied concerning fake news.
Considering its relation to fear (see above) and potentially
cognitive rigidity, we hypothesized xenophobia may play a part
in the discernment of fake from real news, particularly COVID-
19 news.

The shared literature on emotional, social, and cognitive
factors underlying, political conservatism, intolerance for
ambiguity, and xenophobic reactions suggest that people who
score higher in these measures may be less likely to handle
complexity and thus fail to seek out alternative explanations
when assessing news. As such, we believe these factors share a
common theoretical ground and belong to the same construct
which we define as Socio-Cognitive Polarization (SCP; a factor
capturing absolutism/intolerance of ambiguity, xenophobia, and
conservative political ideology). Therefore, we hypothesized
that they would be highly correlated to each other and
would negatively predict the ability to discern fake from
real news.

In sum, in this study, we sought to understand the potential
role of a range of emotional, social, and cognitive factors
underlying the infodemic during the early height of the
COVID-19 pandemic. To this end, we investigated how
fear of the COVID-19 pandemic is related to information
seeking and proactive health behavior, fake news detection
and sharing, propensity toward pseudo-profound beliefs,
overclaiming false information, and problem-solving. We also
investigated how these factors uniquely predict participants’
ability to discern fake from real news. In particular, we
expected that fear of COVID-19, problem-solving, and
Socio-Cognitive Polarization would uniquely predict fake
news detection and sharing. We administered a survey to
participants from two countries that registered the highest
case and death counts associated with COVID-19 during
the early peak of the pandemic: Italy and the United States.
The participants included a set of news headlines split by
news-type (COVID-19-related or neutral) and veracity (fake
or real); a series of questions to assess COVID-related fear
and information-seeking proactivity; problem-solving tasks
including the CRT and a set of visual and semantic puzzles
(i.e., Rebus puzzles: MacGregor and Cunningham, 2008;
Salvi et al., 2015a,b); and a series of scales measuring bullshit
receptivity, propensity toward overclaiming, political ideology,
xenophobia, and absolutism (See Figure 1 for a summary of the
experimental hypotheses).

METHODS

Pre-registration

We report materials used, our target sample size, how we
determined data exclusions, our primary hypotheses, and our
plan for primary analyses in our OSF preregistration available
online (https://osf.io/tsvg5). Our materials and datasets can be
found at our OSF preregistered project online (https://osf.io/
4pd2u). In this paper we discuss only the first hypothesis of the
preregistered study. Results of hypothses number two and three
will be published separately.

Participants

Five hundred and sixty-five Italian and American volunteers
participated in the study and completed the news and problem-
solving portions of the survey (excluding outliers). The complete
demographic characteristics of the respondents are available in
the Supplementary Table 1. The two samples did not differ for
age (f(560) = 0.43; p = 0.669) and gender (X2 = 0.03; p = 0.985),
yet differed significantly in marital status and level of education
(Supplementary Table 1). Because these differences suggest our
samples reflect different populations, we decided to analyze and
report the results of the two samples separately.

ltalian Sample

Out of three-hundred and twelve participants who completed
at least 50% of the study, three-hundred native Italian speakers
completed all news and problem-solving items. Eight outliers
were removed for performing three standard deviations away
from the mean on our fake news variables, leaving us with
a final sample of two-hundred-and-ninety-two participants
(210 females, average age = 37.79, SD = 16.06). Missing
values for nineteen participants (who failed to complete at
least one item of the remaining scales) were imputed using
the mean values across subjects for the respective variable.
Participants were distributed as follows: 51.7% from Milan;
18.8% from Bergamo city!; 14.8% from other cities in the
Lombardy region; 10.2% from other northern and central
regions (Emilia Romagna, Liguria, Piemonte, Toscana, Trentino
Alto Adige, Veneto); 2.8% from southern regions (Calabria,
Campania, Sicilia).

American Sample

Out of three-hundred and forty-three participants who
completed at least 50% of the study, two-hundred and seventy-
five native American English speakers completed the news
and problem-solving items. Two outliers were removed for
performing at least three standard deviations away from the
mean on our fake news variables, leaving us with a final sample
of two-hundred and seventy-three participants (198 females,
average age = 38.8, SD = 16.38). Missing values for twenty-
one participants (who failed to complete at least one item of
the remaining scales) were imputed using the mean values
across subjects for the respective variable. Participants were
distributed as follows: 35.2% from the state of Texas; 12.8%
from the state of New York; 15.5% from Midwestern states
(Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota, Missouri,
Nebraska, Ohio, Wisconsin); 13.6% from Western states
(Arizona, California, Colorado, Hawaii, Idaho, New Mexico,
Oregon, Utah, Washington), 13.2% from other Southern states
(Arkansas, Florida, Georgia, Kentucky, Louisiana, Maryland,
Mississippi, North Carolina, Oklahoma, South Carolina,
Virginia, West Virginia); 9.9% from other Northeastern states
(Connecticut, Maine, Massachusetts, New Jersey, Pennsylvania,
Rhode Island).

! Among all the Italian cities Bergamo counted the highest number of deads for
COVID-19.
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Fear
HP1 HP3
Proactivity Problem-solving
HP2
HP1 HP3
HP2 HP2
Socio-cognitive HP4 Fake news
polarization discernment
HP2
HP2

Overclaimin, Bullshit
g receptivity
FIGURE 1 | Summary of our hypotheses and results. **significance at p < 0.01; ***significance at p < 0.001.

Sample Size Estimation

Based on data from previous studies investigating the
relationship between fake news discernment and social and
cognitive variables (Pennycook and Rand, 2019), we performed
statistical power analyses for sample size estimation. Power
analysis (at an alpha = 0.05 and power = 0.90) revealed that
our final sample of participants (273 Americans; 292 Italians)
is higher than the projected sample size (N = 255) needed
to obtain the meaningful effect size for weak correlations
(r = 0.20; GPower 3.1 software), as well as the projected
sample size (N = 247) needed to obtain the meaningful effect
size for weak to moderate increase in R for fixed multiple
linear regression with 8 tested predictors (f> = 0.08; G Power
3.1 software).

Procedure

Data were collected in Italy and the US during the
COVID-19 pandemic peaks (Italy: 3-24 April 2020; US:
14-28 April 2020). Qualtrics online survey platform
(www.qualtrics.com), hosted on the University of Texas at
Austin and Universita Cattolica del Sacro Cuore of Milan
servers, was used to distribute the survey. Participants
were recruited via email invitations, advertisements on
social media platforms, as well as psychology and creativity
associations’ websites. Participation was voluntary. All

participants gave written informed consent. Each session
lasted ~40 min.

Measures

After providing information about demographics (age,
gender), marital status, level of education, type of news
sources they consulted to seek information about COVID-
19 (Supplementary Table 1), and political orientation,
participants completed the online survey, which assessed
fake news discernment, COVID-19-related fear and
proactivity, bullshit receptivity, overclaiming tendencies,
problem-solving, and socio-cognitive polarization. Clusters
of individual sub-measures, which were theoretically
similar and moderately to highly correlated (r > 0.2), were
collapsed into higher-order factors by z-scoring individual
measures and averaging across a specific factor. Our factor
reduction procedure left us with a total of 10 predictor
variables for our primary analyses: 3 demographic factors
(age, sex, and level of education); 3 COVID-19 factors
(COVID-19 fear, proactivity, and city case count); and 4
socio-cognitive factors (bullshit receptivity, overclaiming,
problem-solving and socio-cognitive polarization). Correlation
matrices for each collapsed factor can be found in the
(Supplementary Table 2).
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Fake-News Discernment

To measure the ability to judge the accuracy of COVID-19-
related and neutral news headlines, 12 legitimate-looking news
articles, inspired by news and titles found online, were created
from scratch following the methodology of Pennycook and Rand
(2017, 2019) (see Figure 2). The news articles were presented
in a dedicated section of the survey. Six news headlines were
factually accurate (real news) and six were false (fake news).
The articles covered COVID-19-related news 50% of the time,
whereas in the other 50% they covered more general topics,
namely technology, nature, and employment (COVID-19 vs.
neutral content). The news articles were balanced for credibility,
plausibility, and sensationalism, through preliminary testing on
a sample of 24 participants. Each headline was presented in
the format of online newspaper headlines and it included a
sensationalist headline, a thumbnail image, and a preview text
from the article, while the sources were identical for each headline
to control for source-bias.

For each news article, participants were asked: (1) if they
were familiar with the article (response options: “No”; “Unsure”;
“Yes”); (2) how accurate they believed the article was (a 5 points
scale ranging from “Not at all accurate” to “Very accurate” was
used); and (3) if they would share that article on social media
(response options: “I would never share it online” (these data
were removed from the analyses); “No”; “Maybe”; “Yes”). To
make sure participants would not use any internet source to
search for the answers, the news articles appeared on the screen
for a maximum of 45s. A discernment index, representing the
ability to discern fake from real news, was calculated, following
Pennycook and Rand’s (2019) procedure, by subtracting the
perceived accuracy of fake news from perceived accuracy of real
news and dividing by 4. The discernment index ranges from —1
(i.e., complete belief in fake news and disbelief in real news)
to 1 (i.e., complete belief in real news and disbelief in fake
news), with 0 indicating no discernment between fake and real
news. Similarly, a social-media sharing discernment index was
calculated by subtracting willingness to share fake news from
the willingness to share real news and dividing by 3. Individual
discernment indices were computed for COVID-19-related news
and neutral news.

COVID-19 Variables

Information about the type of news sources participants normally
consulted to learn about COVID-19 was collected using a
multiple answer question (options: daily or online newspapers,
TV news, social media or news aggregates, government websites,
radio, or podcasts).

Participants answered 6 questions about their perception,
emotions, and behaviors toward COVID-19. More precisely, they
were asked to rate, on a scale from 0 (low) to 100 (high), the
perceived severity of COVID-19, the negative arousal associated
with the possibility of being infected, and the perceived likelihood
to be infected. Participants were also asked to evaluate the
frequency of their proactive information-seeking behaviors to
face the pandemic (i.e., search for more information and take
actions to reduce their chances of infection) on a 7-point Likert
scale. Individual Perceived Severity and Arousal scores were

collapsed into one “COVID-19 fear” factor in the analysis,
whereas proactivity scores were treated as a separate “proactivity”
factor in the analysis.

Data about the spread of COVID-19 during the studied
period (March 27-April 28, 2020), and more precisely country,
state, and city-specific confirmed case and death counts, were
retrieved from the Italian Civil defense COVID-19 database
(GitHub, 2020b) and the New York Times COVID-19 database
(GitHub, 2020a). On the last day of data collection, death
counts reached 25,969 for Italy and 53,034 for the U.S. Daily
counts of positive cases in each city were used as the “cases”
factor in the analyses since we expected a local index of
COVID-19 would be the best metric of environmental severity
(see Supplementary Table 1).

Bulishit Receptivity Score (BRS)

The propensity to judge pseudo-profound statements as
profound was measured using the Bullshit Receptivity
Questionnaire by Pennycook et al. (2015). Pseudo-profound
bullshit is defined by the authors as seemingly impressive
assertions, which are presented as true and meaningful but
are actually vacuous sentences with no discernible meaning
(e.g., “Interdependence is rooted in ephemeral actions”). The
scale includes actual profound statements (e.g., “All endings
are also beginnings. We just don’t know it at the time”) and
non-profound, mundane statements, which reported simple
facts (e.g., “Some things have distinct smells”). An Italian version
of the scale was created by translating the original statements
and then verifying them with a back translation. Participants
were asked to rate each statement on their profundity on a 5-
point Likert scale (1 = Not at all profound; 5 = Very profound).
Individual scores for bullshit, profound and mundane statements
were computed (For the Italian translation see Appendix 1).

Overclaiming

Overclaiming is considered the tendency for people to “self-
enhance” when asked about their familiarity with general
knowledge questions (Pennycook and Rand, 2017). A shortened
version of the Paulhus et al. (2003) overclaiming questionnaire
was included in the survey. We administered a list of 13 different
items with which participants had to rate their familiarity on
a 7-point Likert scale (1 = Never heard of it; 7 = Very
familiar). While 11 items indicated factual physical sciences
topics, historical events, or historical figures, 2 foils were designed
to detect if participants lied about their knowledge or overclaim.
The items of the original scale were translated into Italian.
To avoid participants researching the items on the Internet,
the 13 questions were timed 60s. A general knowledge score,
consisting of the number of real items that received a score
> 4 (ie., hits) and an overclaiming score, consisting of the
number of foils which received a score >4 (i.e., false alarms),
were computed. Finally, an accuracy score was calculated by
subtracting the number of false alarms from the number of hits
(Paulhus et al., 2003). A higher accuracy score indicates a lower
tendency to overclaim.
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Supplements Found to Decrease COVID-19

Contraction, New Study Shows

Common supplements, like Omega-3's, have been shown to reduce the risk of contracting COVID-
19. Is the cure in the cupboard?

APNEWSCOM

Chinese E-Commerce Company Develops Anifical
Intelligencethat Runs COVID -19 Test in 20seconds

Alibaba develops algorithms that can test for the new Coronavirus in a fraction of the time of
other tests. Availability to markets is i i

APNEWSQOM

Study Finds 5G Networks Blocked by Skyscrapers in NYC,
New Bill Proposes Limiting Building Height.

Skylines are due to change drastically if a series of bills pass that would limit the concentration and
height.

APNEWSCQOM

=

The Chip that Transforms Employers into Cyborgs

Thousands of Swedish citizens rush to inject themselves with artificial microchips. The trend could
Increase efficiency during transactions, bar-hopping, and airline security.

APNEWSQOM

***significance at p < 0.001.

FIGURE 2 | Examples of fake news headlines presented to participants. We report one example for each type: Top left, COVID-19-related fake news; top right,
COVID-19-related real news; bottom left, neutral fake news; bottom right, neutral real news. ©lmages purchased from shutterstock.com. **significance at p < 0.01;

Problem-Solving

The problem-solving measures the performance of two cognitive
tasks: a rebus puzzle-solving task (MacGregor and Cunningham,
2008; Salvi et al., 2015b) and four problems from the CRT
(Frederick, 2005; Thomson and Oppenheimer, 2016).

Rebus Puzzles

Participants were administered 20 rebus puzzles taken from
MacGregor and Cunningham (2008) and Salvi et al. (2015b).
To solve each rebus puzzle, subjects had to merge verbal and
visual clues to make a common phrase, such as: “Cycle, Cycle,
Cycle”; solution: “Tricycle.” These problems are solved through
either insight or a step-by-step process. Subjects were asked
to produce a text string response for each rebus and to self-
report the problem-solving method they used to solve each rebus.
The results on insight problem-solving during the COVID-19
pandemic will be reported separately from the present report.

CRT

Participants were administered four Cognitive Reflection Test
problems (CRT; Frederick, 2005). CRTs are deceiving problems
that are designed to elicit an immediate, yet incorrect, response.
After further consideration, the correct solution becomes more
apparent. The four problems were taken from Frederick (2005)
and Thomson and Oppenheimer (2016), and more precisely the
“bat and ball,” “machines,” “lily pads,” and “Emily’s” problem were
selected. The Italian version of the problems was taken from Baldi

et al. (2013). Each participant’s percentage of correctly answered
CRT items was calculated.

Socio-Cognitive Polarization (SCP)

The SCP factor included measures of absolutism (Lauriola et al.,
2016), xenophobia (van der Veer et al., 2013), and conservatism
(Robinson et al., 1999; Salvi et al., 2016b).

Absolutism

The Multidimensional Attitude Toward Ambiguity Scale
(MAAS; Lauriola et al., 2016), which measures individual
differences in tolerance vs. intolerance of perceived ambiguous
stimuli, was administered to the participants. The 30-item
version of the scale, which had both an Italian and American
adaptation (Lauriola et al., 2016), was used. Responses were
provided on a 7-point Likert scale (1 = Strongly disagree; 7
= Strongly agree). The Moral Absolutism/Splitting subscale, a
measure of rigid and stereotyped “black-and-white” thinking
(e.g., “There’s a right way and a wrong way to do almost
everything”), was of primary interest in the present investigation.

Xenophobia

Hostility and fear toward immigrants were assessed using the 14-
item Xenophobia Scale created by van der Veer et al. (2013).
Participants indicated their level of agreement with statements
such as “Interacting with immigrants makes me uneasy” on a 7-
point Likert scale (1 = Strongly disagree; 7 = Strongly agree). The
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items of the scale were translated in Italian and then verified by
a back-translation.

Conservatism

Political ideology was measured by two 7-point Likert scales
(Robinson et al., 1999; Salvi et al., 2016b). Participants were asked
to indicate their level of agreement with the following statements:
“I endorse many aspects of conservative political ideology”
and “I endorse many aspects of liberal political ideology.” The
conservatism score was calculated by subtracting the score for
liberalism from the score for conservatism.

STATISTICAL ANALYSES

Overview

Our primary analyses investigate the relationship across
our COVID-19-related factors (fear of COVID, COVID-
19 information proactivity, city case count at the time of
taking the survey), demographic factors (age, sex, education),
cognitive factors (BRS, overclaiming accuracy, and problem-
solving), and fake news factors (discernment, familiarity,
and sharing). Secondary analyses probe the relation between
problem-solving and SCP on fake news discernment in the
context of the COVID-19 pandemic. Because we had reason to
suspect our samples represented different populations (i.e., large
differences in the level of education and in the type of news
sources where they sought information about COVID-19; see
Supplementary Table 1), separate correlations and regressions
were performed for each sample.

COVID-19 and Socio-Cognitive Analyses

To test our series of hypotheses relating fear of COVID-19
to fake news discernment, sharing, proactive behaviors, BRS,
and overclaiming, we initially performed correlations across
COVID-19 factors (fear, proactivity, and city case count), fake
news factors (discernment, familiarity, and sharing), and BRS
and overclaiming factors. We tested our hypotheses that fear
of COVID-19 would predict worse performance on problem-
solving tasks by conducting a univariate regression between
COVID-19 fear and problem-solving (with age, sex, and
education as covariates) in each sample. The effect of type of news
on discernment was analyzed through planned pairwise ¢-tests in
each sample.

Fake News Discernment Regressions

To test our hypotheses that fear of COVID-19, problem-solving,
and SCP would uniquely predict fake news discernment
in each sample, we broadened our analyses with a series
of planned univariate and multivariate regressions. Our
reasoning for implementing multivariate regressions is to
capture the strongest and most unique predictors of fake news
discernment among the variables of interest by taking into
account covariance and collinearity across all factors. We first
performed bivariate correlations between each predictor and
type of news discernment before fitting linear regressions
using the generalized linear model glm() function in R3.6.3
(R Development Core Team., 2008) to determine how well

each factor predicts fake news discernment. Our rationale for
presenting correlations and univariate results is to illustrate the
strength of each predictor when other factors are not taken into
account. This was followed by a multiple stepwise regression in
which fake and neutral discernment were separately regressed
onto all COVID-19-related and cognitive factors, again using the
glm() function with forward and backward selection in R3.6.3 (R
Development Core Team., 2008). All regressions included sex,
age, and education as covariates.

Given the widely recognized limitations of stepwise regression
(Whittingham et al., 2006), we sought to isolate the most unique
predictors of fake news discernment by fitting a cross-validated
LASSO, or penalized regression, using the cv.glmnet() function
(Friedman et al., 2010) in R3.6.3 (R Development Core Team.,
2008). This method works by adding a L1-penalization term
to the regression equation (Tibshirani, 1996), where larger -
values correspond to the shrinking of more regression coeflicients
to zero. LASSO regression penalizes collinear coefficients and
retains variables that most uniquely predict the outcome variable,
thereby avoiding overfitting and multicollinearity [for a broader
overview, see Gillespie et al. (2018), Yankov et al. (2019)]. We
bootstrapped the cv.glmnet() function 1,000 times and extracted
the N with the smallest error deviance between predicted and
actual observations. We applied each unique ) to final penalized
regressions to identify the subset of factors most strongly
predictive of fake news discernment. We executed this procedure
four times, once for each unique fake news discernment variable
(news type x country).

RESULTS

In support of our hypothesis that COVID-19 fear would predict
likelihood to share news, we found that COVID-19 fear positively
correlates with willingness to share both COVID-19 [r = 0.15,
95% CI = (—0.05, 0.35), p = 0.01] and neutral [r = 0.17, 95%
CI = (0.07, 0.45), p = 0.01] news in the American sample
(see Table 1). Importantly, the positive correlation indicates that
COVID-19 fear relates specifically to willingness to share real
news above and beyond fake news, contrary to our hypothesis
that fear would make people more likely to share fake news.
Additionally, in support of our hypothesis that proactivity (i.e.,
seeking information and taking safety measures) would relate
to better discernment of fake news, we find that proactivity
positively correlates with fake news discernment for COVID-19
[r=0.15,95% CI = (- 0.05,0.34), p < 0.05) and neutral [r = 0.15,
95% CI = (-.06, 0.34), p < 0.05] news, as well as fear of COVID-
19 [r = 0.31, 95% CI = (0.16, 0.42), p < 0.01] in the American
sample. As predicted, BRS negatively correlates with both fake
news discernment for COVID-19 [r = —0.13, 95% CI = (- 0.32,
0.07), p < 0.05) and neutral [r = —0.14, 95% CI = (—0.34, 0.06),
p < 0.05] news, as well as positively correlates with COVID-19
fear [r = 0.16, 95% CI = (—0.04, 0.36), p < 0.05] in the American
sample. This finding is in support of our hypothesis that those
who score higher on BRS would in turn be less likely to detect
fake news and that fear would be positively related to bullshit
receptivity. BRS negatively correlates with overclaiming accuracy
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[r =—0.18,95% CI = (—0.37, 0.02), p < 0.05] in the American
sample, suggesting those who are more likely to appraise pseudo-
profound beliefs as profound are also more likely to overclaim
the accuracy of unreliable information. Finally, overclaiming
accuracy positively correlates with fake news discernment for
COVID-19 [r = 0.20, 95% CI = (0.0, 0.39), p < 0.05] in
the American sample, suggesting a relationship between two
variables that rely on scrutizing potentially false information.

In the Italian sample, proactivity positively correlates with
fake news discernment [r = 0.18, 95% CI = (—0.03, 0.36), p <
0.01] and sharing [r = 0.18, 95% CI = (0.07, 0.44), p < 0.01]
of COVID-19 news. Interestingly, COVID-19 fear positively
correlates with proactivity in both the American sample [r =
0.31, 95% CI = (0.19, 0.41), p < 0.001] and the Italian sample
[r = 0.36, 95% CI = (0.18, 0.52), p < 0.001], highlighting a
potentially beneficial role of COVID-19 fear on COVID-19-
related information seeking. Similarly to the American sample,
BRS positively correlates with COVID-19 fear [r = 0.17, 95%
CI = (—0.03, 0.36), p < 0.05] in the Italian sample, supporting
our hypothesis that fear would be positively related to receptivity
of pseudo-profound statements. In the Italian sample BRS also
correlates with proactivity [r = 0.17, 95% CI = (—0.07, 0.33),
p < 0.05). From our results fear and fake news discernment
did not significantly correlate in either sample. Contrary to our
hypothesis that COVID-19 fear would be related to worse fake
news discernment, there was no significant correlation in either
sample between COVID-19 fear and fake news discernment
variables. Notably, participants were more likely to discern
COVID-19 fake news than neutral fake news in both samples
(USA: t(a69) = 10.524, p = 0.001; Italy: £(599) = 18.554, p < 0.001),
suggesting a greater awareness of COVID-19 vs. neutral content
during the pandemic.

COVID-19 and Problem-Solving

In support of our hypothesis COVID-19 fear negatively predicted
performance on problem-solving tasks in both the American [
= —0.20, 95% CI = (—0.3, —0.1), p < 0.01] and Italian [8 =
—0.24,95% CI = (—0.33, —0.14), p < 0.001] samples, while other
predictors (age, education, number of cases) were insignificant
(see Figure 3).

Fake News Discernment Regressions

In the American sample, COVID-19 fake news discernment
significantly correlated with all the cognitive factors in the
hypothesized directions (Table2). In both the univariate
and multiple stepwise regressions, the most unique cognitive
predictors of COVID-19 discernment were SCP [ = —0.22,
95% CI = (—0.3, —0.1), p < 0.001] and overclaiming [ =
0.16, 95% CI = (0.06, 0.26), p = 0.01] and the most unique
COVID-19 predictor was proactivity [ = 0.13, 95% CI =
(0.03, 0.23), p < 0.01]. The LASSO identified SCP as the most
unique (negative) predictor of COVID-19 discernment. In both
univariate and multiple stepwise regressions, the most unique
cognitive predictors of neutral discernment were SCP [f =
—0.13, 95% CI = (—0.22, 0.02), p < 0.05] and problem-solving
accuracy [B = 0.24, 95% CI = (0.14, 0.35), p < 0.001], the most
unique COVID-19 predictor was proactivity [ = 0.14, 95% CI

= (0.05, 0.26), p < 0.05], and the most unique demographic
predictor was age [ = 0.18, 95% CI = (0.08, 0.28), p <
0.01]. The LASSO identified problem-solving as the most unique
(positive) predictor of neutral discernment. In support of our
hypotheses, these results suggest that while BRS and overclaiming
accuracy are both related to how likely participants were to detect
fake news, SCP and problem-solving ability are the strongest
predictors of participants’ ability to detect fake news. Specifically,
SCP predicts believing in fake news headlines, whereas problem-
solving predicts fake news detection in the American sample.

In the Italian sample, the factors that predict COVID-19
discernment were proactivity [ = 0.19, 95% CI = (0.1, 0.29), p
< 0.01] and age [8 = 0.14, 95% CI = (0.04, 0.23), p < 0.05], with
the LASSO identifying proactivity as the most unique (positive)
predictor (see Table 3). The sole factor that predicted neutral
discernment is SCP [ = —0.21, 95% CI = (—0.31, —0.11),
p < 0.001], which the LASSO identified as the most unique
(negative) predictor. These result suggest that, similarly to the
American sample, SCP predicts believing in fake news headlines
(specifically neutral fake news) in the Italian sample.

DISCUSSION

The COVID-19 pandemic provided a natural context to study
the critical impact of fear on how people seek, believe, and
share information. Several aspects of human interaction with
the media exacerbated fear during the COVID-19 pandemic.
When the infection started to spread in Europe, especially in
Italy, media reports adopted sensationalistic titles that tend to
attract the most attention [e.g., on February 26, 2020 CNN
titles “CDC official warns Americans it's not a question of if
coronavirus will spread, but when” (McLaughlin and Almasy,
2020); or “Like a wartime curfew: Inside Italy’s coronavirus
quarantine zone,” The Telegraph, on February 24 (Oliphant
et al., 2020); “There is no truce,” La Repubblica, on March 13,
2020 (Bocci et al., 2020)]. Even if little was known about the
virus, such titles may have contributed to a state of alertness
that drove people’s behavior. The circulation of fake news and
misleading information accelerated right after the beginning
of the coronavirus outbreak (Chakravorti et al., 2020; Cinelli
et al, 2020; Taylor, 2020). This spread of false narratives
(e.g., implausible cures; Sommer, 2020), conspiracy theories
(Ellis, 2020), and hate (Ferrara, 2020) favored attitudes and
behaviors that undermine the governments’ efforts to implement
prevention measures (Abd-Alrazaq et al., 2020). The rapid and
massive spread of misinformation has grown to such an extent
that it has been referred to it as an “infodemic” (“We’re not just
fighting an epidemic; we're fighting an infodemic” -Word Health
Organization., 2020), underlining the serious consequences of
misinformation during the management of the viral outbreak.
Information reliability becomes crucial when events that threaten
many human lives take place (such as a pandemic or a natural
catastrophe) since they impact the effectiveness of adopted
safety measures (Zarocostas, 2020). The case of the COVID-19
pandemic is a clear example of such an event. Our theoretical
background frames the belief in and sharing of fake news in the
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TABLE 1 | Absolute correlation coefficients (Pearson’s r) for fake news and covid factors for the USA (lower diagonal) and ITA (upper diagonal) samples.

1 2 3 4 5 6 7 8 9 10 11
1. discernment COVID-19 - -0.04 0.23 0.04 0.26 0.06 0.08 0.18 0.05 —0.02 0.05
2. discernment neutral 0.29 - —0.01 0.34 —0.08 0.09 -0.12 —0.01 0.02 —0.08 0.07
3. familiar covid 0.37 0.13 - 0.02 0.02 0.07 —0.03 0.03 0.03 0.06 —0.02
4. familiar neutral 0.06 0.4 0.03 - —0.03 0.26 —0.02 —0.04 —0.02 —0.04 0.03
5. share covid 0.15 0.13 0.24 0.06 - 0.02 0.08 0.18 0.04 0.03 0.01
6. share neutral 0.06 0.14 0.04 0.05 0.27 - —0.01 0.01 —0.01 -0.07 —0.05
7. covid fear 0.09 0.04 0.07 0.06 0.15 0.17 - 0.36 0.04 0.17 0.02
8. proactivity 0.15 0.15 0.16 0.05 0.05 —0.02 0.31 - 0.07 0.13 0.09
9. cases —0.09 —0.11 0.02 —0.06 —0.04 —0.05 0.06 0.01 - 0.15 0.03
10. BRS -0.13 -0.14 —0.01 —0.09 0.03 0.02 0.16 0.03 0.1 - 0.08
11. overclaiming 0.2 0.12 0.09 0.1 —0.01 0.07 —0.038 0 0 -0.18 -

Bonferroni corrected for multiple correlations. Significant correlations are in bold. Significant correlations are in bold. r > 0.23| are statistically significant at p < 0.001, r > |0.18| are

statistically significant at p < 0.01, r > 0.13| are statistically significant at p < 0.05.

USA

Problem solving (z-scored)

-2

Covid fear (z-scored)

ek,

significance at p < 0.001.

FIGURE 3 | Fear of getting COVID-19 negatively predicts problem-solving in the USA and ITA samples. Bands indicate 95% CI. **significance at p < 0.01;

2.0

-1.54
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-2.04

Covid fear (z-scored)

context of individuals’ need to resolve uncertainty during a time
of heightened anxiety where people may be more vulnerable to
fake news. This need has been exacerbated in a global pandemic,
where scientific consensus and certainty was particularly elusive
in the early days of the outbreak. During events like pandemics,
fear-driven and instinctive behaviors activate promptly and
people may develop more sensitivity to negative and overall
novel information to help resolve uncertainty. This natural
inclination toward information seeking may become problematic
when sources of information contain misleading or outright false
news stories.

Within this context, we investigated emotional, social, and
cognitive factors that may influence fake news discernment and
sharing, specifically the roles of COVID-19-related fear, seeking
out information, BRS, overclaiming accuracy, problem-solving
accuracy, and socio-cognitive polarization.

Our results showed that fear of COVID-19 is associated with
proactive behaviors oriented toward seeking out information
about the disease, taking actions to reduce the chances of being
infected, and sharing real above and beyond fake news (despite
the news sources consulted to gather information about the
pandemic). As suggested by the literature, fear alters decision-
making processes, and pushes people toward seeking information
(Allen et al., 2014; Lin et al., 2014). We believe that the
circumstantial lack of knowledge at the beginning of the COVID-
19 pandemic did not just push people to seek information,
but may have also increased their willingness to share this
information over social media. We speculate that people share
information because they believe that specific information would
be interesting or useful to others. Thus, we conclude that people
who took the risk of infection and severity of COVID-19 more
seriously felt the urgency to seek out information related to
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TABLE 2 | Correlation, standardized univariate regression, multiple stepwise, and Lease Absolute Shrinkage and Selection Operator (LASSO) coefficients for the
American sample.

USA Covid-19 news discernment USA neutral news discernment

Univariate Multiple regs Univariate Multiple regs
Coefficient r B B LASSO r B B LASSO
Demographics
Age 0.08 0.12 0.18
Sex 0.10 —0.02
Education 0.03 0.00
COVID-19 factors
Fear —0.06 0.00 —0.05 —0.05 -
Proactivity 0.13 0.13 0.13 - 0.15 0.16 0.14 -
Cases (city) —0.08 —0.09 —0.11 —0.11
Cognitive factors
BRS -0.15 -0.15 - - -0.15 -0.17 - -
Overclaiming 0.21 0.21 0.16 - 0.12 0.08 - -
Problem-solving 0.18 0.18 - - 0.21 0.27 0.24 0.065
SCP —-0.26 —0.26 -0.22 —2.6e-06 —-0.16 —-0.20 -0.13 -

Predictors in the multiple stepwise linear regression are based on the best fitting solution with forward and backward selection. Significant coefficients are in bold. r > 10.23| are statistically
significant at p < 0.001, r > |0.18| are statistically significant at p < 0.01, r > |0.12| are statistically significant at p < 0.05. B > |0.22| are statistically significant at p < 0.001, g > |0.13|
are statistically significant at p < 0.01, and B > |0.12] are statistically significant at p < 0.05. All coefficients are standardized. covig = 0.26; Meutral = 0.16.

TABLE 3 | Correlation, univariate regression, multiple stepwise regression, and Lease Absolute Shrinkage and Selection Operator (LASSO) coefficients for the Italian
sample.

ITA Covid-19 news discernment ITA neutral news discernment

Univariate Multiple reg Univariate Multiple regs
Coefficient r B B LASSO r B B LASSO
Demographics
Age 0.15 0.14 0.00
Sex 0.01 —0.06 —0.03
Education 0.00 0.09 0.014
COVID-19 factors
Fear 0.11 0.09 - -0.11 —0.08 . -
Proactivity 0.2 0.19 0.19 1.8e-6 0.00 0.01 - -
Cases (city) 0.05 0.01 0.03 0.03
Cognitive factors
BRS 0.01 0.00 - - —0.02 —0.01 - -
Overclaiming 0.04 0.02 - - 0.07 0.07 - -
Problem-solving 0.00 0.02 - - 0.1 0.08 - -
SCP 0.02 0.02 - - -0.21 -0.20 -0.21 -3e-5

Predictors in the multiple stepwise linear regression are based on the best fitting solution with forward and backward selection. Significant coefficients are in bold. r > 0.21| are statistically
significant at p < 0.001, r > |0.20| are statistically significant at p < 0.01, r > |0.14| are statistically significant at p < 0.05. B > |0.21| are statistically significant at p < 0.001, g > |0.19]
are statistically significant at p < 0.01, and B > |0.14| are statistically significant at p < 0.05. All coefficients are standardized. \covig = 0.20; peutrar = 0.21.

COVID-19 and share real news above and beyond fake news, also reveal that fear of COVID-19 positively correlates with
hoping that circulating information may be helpful to others.  believing in pseudo-profound bullshit and negatively predicts
This might illustrate a protective benefit to those who appraise ~ problem-solving ability, which may illustrate adverse effects of
the gravity of the pandemic by leading individuals to search  fear induced by the distressing context of a pandemic. Although
for reliable sources of information. This result is in line with  we cannot speculate a causal relationship between the two in our
intuitive model of prosociality, which suggests that prosocial  results the link between fear and believing in pseudo-profound
and helping behaviors often arises from intuitive, yet impulsive  statements may suggest that sensitivity to fear is paralleled with
system 1 preferences (Shi et al., 2020). However, our results  believing in meaningless claims, which extends to forms of
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misinformation outside of the context of our fake news sample.
Contrary to our prediction, the relation between fear and BRS
seemed to be unique and independent from variables that have
been hypothesized to be related to fear such as fake news
discernment and overclaiming.

While we know that people acquire information to reduce
fear and anxiety, our study provides evidence that fear leads
also to sharing information and overestimating pseudo-profound
statements. The relationship between fear, sharing, and bullshit
receptivity may be explained by a desire to control the
destabilizing lack of meaningful information. This effect might
reflect the attitude toward creating spiritual meanings to explain,
predict, and have an impression of control during unpredictable
catastrophic events. The downside of these circumstances is that
such a state reduces analytical thinking and our ability to solve
problems. This result is in line with previous studies showing
that stress, high risk-taking and anxiety of running out of time
deteriorate creativity and problem-solving performance (Salvi
et al.,, 2016a; Shen et al,, 2018; Salvi and Bowden, 2019; Duan
et al,, 2020). Our results showed that problem-solving accuracy
(as measured by both CRT and Rebus puzzles) correlates
positively with a discerning fake from real news, indicating that
an individual’s willingness to engage in analytic and reflective
thinking is associated with a reduced belief in fake news. In
line with other studies, we found that individuals who perform
better on the CRT (Bronstein et al., 2019; Pennycook and Rand,
2019), and visual-semantic puzzles (Sindermann et al., 2020) are
better able to discern fake from real news. Tackling complicated
problems requires continuous reframing and changing the initial
representation of a problem to see it under a new light. We
speculate that such mental exercise impacts other information
processing skills. Thus, the relationship between being a good
problem solver and detecting fake news may be explained by the
willingness to invest time and effort in going beyond the default
information. Problem-solving capacity may engender a greater
tendency to question the information in news by investigating its
accuracy further.

Our results replicate Pennycook and Rand (2020) findings
that overclaiming accuracy and bullshit receptivity positively
and negatively predict fake news discernment, respectively—
but only in the American sample. This replication underscores
a potential underlying feature of analytic thinking across our
primary predictors (problem-solving and SCP) and supports
our interpretation that those who are more willing to question
default narratives, critically appraise a problem, and seek for
new information are better suited to discern fake from real
news. Finally, while problem-solving positively predicted fake
news in the American sample, problem-solving was not a unique
predictor of either neutral or COVID-19-related fake news
in the Italian sample. Moreover, COVID-19-related fear only
correlated with sharing real above and beyond fake news in the
American sample. We have reason to believe our two samples
represented populations with wide differences in their level of
education (with the American sample scoring higher), which
may explain the null relationship between problem-solving and
fake news discernment in the Italian sample. Interestingly, the
Italian sample scored much higher than the American sample

on fear of COVID-19 (see Supplementary Table 1), which may
have resulted in a ceiling effect, therefore preventing the detection
of a relationship between fear and fake news variables in the
Italian sample.

Our data indicate that higher levels of SCP (absolutism,
conservatism, xenophobia) are associated with reduced fake news
discernment. Absolutism refers to an individual’s preference for
rigid dichotomizations into fixed categories, which results in
black-and-white thinking. People who score high in absolutism
tend to have a polarized way of thinking by splitting
representations of reality into opposite concepts that cannot
coexist as distinct features of the same object (ie., good-
bad/right-wrong with no middle ground) (Frenkel-Brunswik,
1951; Budner, 1962; Lauriola et al., 2016). Verifying the news’
reliability requires the willingness to go beyond a readily
available piece of information, the motivation to search for
alternative views on the same issue, and the conviction that
beliefs should change according to evidence (Bronstein et al.,
2019). Thus, when there are incongruencies within the news they
are reading, it behooves individuals to seek more information
in external resources for assessment (Edgerly et al, 2020).
Following this logic, people who are high on absolutism
tend to stick to a single view (Lewandowsky et al., 2012),
maintain pre-existing established beliefs when presented with
new information (Kruglanski et al., 1993), and are less likely
search for alternative information (Ford and Kruglanski, 1995),
which is likely to hinder the detection of fake news. Previous
research suggests that intolerance for ambiguity is positively
related to conservatism (Jost et al., 2003; Jost, 2017). Conservative
ideology tends to correlate with preferences toward certainty,
simplicity, and closure, and avoidance of uncertainty, novelty,
and complexity. Other studies also suggest that conservatives
may engage in heuristic/automatic thinking more often than
liberals (Jost, 2017), and conservatism is positively related to
lower mental effort (Eidelman et al., 2012; Van Berkel et al., 2015).
Our results indicate that people who subscribe to conservative
viewpoints were more likely to believe fake news, which replicates
prior research suggesting that belief in incorrect information is
prevalent among conservatives (Kull et al., 2003; Travis, 2010).

Xenophobia is also associated with the tendency to
believe in fake news. To the best of our knowledge, there
are no studies that demonstrate a relationship between
xenophobic attitudes and fake news discernment. However,
dogmatism, ethnocentrism, and intolerance for ambiguity
are positively correlated [see Furnham and Marks (2013)].
Thus, it is plausible to assume that people reporting a
high level of xenophobia are those who tend to be more
dogmatic, rigid, and who are less open to considering
alternative views, and thus are worse at fake news discernment
(Bronstein et al., 2019).

We can conclude that the construct we named socio-cognitive
polarization, which reflects cognitive rigidity, neglecting
alternative information, and black-and-white thinking negatively
predicts the ability to discern fake from real news. Such
a construct extends also to reasoning processes, such as
problem-solving, where thinking outside the box and consider
alternative information is fundamental.
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LIMITS OF THE STUDY

A major strength of this study is that data were collected during
the critical early stages of the COVID-19 outbreak in two
countries with the highest reported cases and deaths from the
disease. However, the samples might not fully representative of
the demographics of Italian and US populations. Nevertheless,
it is worth noting that the two subsamples were well-balanced
in terms of gender and age. The differences between the
two subsamples are limited to education level, which, in
any case, turned out to be a non-significant predictor of
fake news discernment and information sharing, and to the
type of news sources most frequently consulted to gather
information about COVID-19. On the one hand, it can be
argued that different media platforms would vary in terms
of effort and actions directed to warn the readers about the
potential threat of misinformation. On the other hand, even
though Italian participants trusted TV news, whereas American
participants preferred social media, predictions about fake
news discernment were similar between samples, suggesting
different media’s responses to the threat of fake news during
the pandemic was not a confounding variable in our study.
Another limitation is that by administering the study online, we
necessarily lose tight experimental control, which can introduce
potentially confounding variables (e.g., impossible to know if
each subject is fully attending to the experiment while in
their home environment). Such caveats are of course true
for online studies in general, and not unique to the present
study. Another important issue is the current socio-cultural
environment independent of the pandemic that could affect
people’s behavior, such as the impending 2020 US political
election. Finally, as every subject is living through the same
global pandemic, we do not have a putatively “pandemic
free” sample to compare our results. Furthermore, in the
present study, we did not measure trait and state levels of
non-specific fear, and therefore our analyses regarding fear
and fake news discernment, sharing, and problem-solving are
limited to COVID-19 specific appraisals. To better understand
how fear (or lack thereof) influences peoples’ capacity to
discriminate fake and real news stories, further research should
also compare individuals with high vs. low levels of state or
trait fear.

DATA AVAILABILITY STATEMENT

All data and analysis code are available on our OSF project
page (https://osf.io/4pd2u/).

REFERENCES

Abd-Alrazaq, A., Alhuwail, D., Househ, M., Hamdi, M., and Shah, Z.
(2020). Top concerns of tweeters during the COVID-19 pandemic:

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by IRB at The University of Texas at Austin. The
patients/participants provided their written informed consent to
participate in this study.

AUTHOR CONTRIBUTIONS

This study is the result of 2.5 months of uninterrupted work
of all the researchers involved, while they were quarantined
for COVID-19. All the researchers contributed with continuous
daily work to finish the study in time and publish the results
as soon as possible. This work was possible thanks to the
collaborative effort of everyone who was involved in the
project and understood the importance of supporting science
during the pandemic. CS contributed in work coordination,
conceptualization, methodology, and writing. PI contributed in
conceptualization, methodology, and writing. AC contributed in
conceptualization, methodology, data curation, and writing. MM
contributed in conceptualization, methodology, data analysis,
data interpretation, and writing. SR contributed with creating
and translating the questionnaires, data cleaning, formatting, and
bibliography. JD and AA contributed in supervision, writing,
reviewing, and final editing.

FUNDING

JD and CS were supported by the NSF CAREER Award # 1844792
(PI].E.D.).

ACKNOWLEDGMENTS

We thank all the volunteers that supported our project and took
the questionnaire without being paid, just under the commitment
of supporting science. A special thanks go to Sam Cooper for
the crucial help and advice he gave us on the statistical analysis.
An infinite thanks go to Milena Fisher and the Creativity Post,
AlRIcerca association of Italian researchers in the world, and the
Italian Psychology Association (Associazione Italiana Psicologia,
AIP) to promptly and enthusiastically share the link for taking
the questionnaire.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fcomm.
2020.562588/full#supplementary-material

Allen, D. K., Karanasios, S., and Norman, A. (2014). Information sharing and
interoperability: the case of major incident management. Eur. J. Inf. Syst. 23,
418-432. doi: 10.1057/ejis.2013.8

Amodio, D. M,, Jost, J. T., Master, S. L., and Yee, C. M. (2007). Neurocognitive

infoveillance study. J. Med. Internet Res. 22:¢19016. doi: 10.2196/ correlates of liberalism and conservatism. Nat. Neurosci. 10, 1246-1247.
19016 doi: 10.1038/nn1979
Frontiers in Communication | www.frontiersin.org 13 January 2021 | Volume 5 | Article 562588


https://osf.io/4pd2u/
https://www.frontiersin.org/articles/10.3389/fcomm.2020.562588/full#supplementary-material
https://doi.org/10.2196/19016
https://doi.org/10.1057/ejis.2013.8
https://doi.org/10.1038/nn1979
https://www.frontiersin.org/journals/communication
https://www.frontiersin.org
https://www.frontiersin.org/journals/communication#articles

Salvi et al.

Factors Influencing Fake News Detection

Baldi, P. L., Iannello, P., Riva, S., and Antonietti, A. (2013). Cognitive reflection
and socially biased decisions. Stud. Psych. 55:265. doi: 10.21909/sp.2013.04.641

Balzarotti, S., and Ciceri, M. R. (2014). News reports of catastrophes and viewers’
fear: threat appraisal of positively versus negatively framed events. Media
Psychol. 17, 357-377. doi: 10.1080/15213269.2013.826588

Bardi, A., Guerra, V. M., Sharadeh, G., and Ramdeny, D. (2009). Openness and
ambiguity intolerance: their differential relations to well-being in the context of
an academic life transition. Personality and individual differences. Pers. Individ.
Dif. 47, 219-223. doi: 10.1016/j.paid.2009.03.003

Bocci, B., Cuzzocrea, D., de D’argenio, G., Di Feo, D., Glovara, G., Longhin,
L., et al. (2020). Non c’é¢ Tregua. Retrived from: https://ricerca.repubblica.it/
repubblica/archivio/repubblica/2020/03/13/non- ce- tregua0l.html?ref=search
(accessed May 2, 2020).

Bronstein, M. V., Pennycook, G., Bear, A, Rand, D. G., and Cannon, T. D.
(2019). Belief in fake news is associated with delusionality, dogmatism, religious
fundamentalism, and reduced analytic thinking. J. Appl. Res. Mem. Cogn. 8,
108-117. doi: 10.1016/j.jarmac.2018.09.005

Budner, S. (1962). Intolerance of ambiguity as a personality variable. J. Pers. 30,
29-50. doi: 10.1111/j.1467-6494.1962.tb02303.x

Caligiuri, P. M., Jacobs, R. R, and Farr, J. L. (2000). The attitudinal
and Dbehavioral openness scale: scale development and construct
validation. Int. J. Intercult. Relat. 24, 27-46. doi: 10.1016/S0147-1767(99)
00021-8

Caparos, S., Fortier-st-pierre, S., Gosselin, J., Blanchette, I., and Brisson, B.
(2015). The tree to the left, the forest to the right: political attitude
and perceptual bias. Cognition 134, 155-164. doi: 10.1016/j.cognition.2014.
10.006

Chakravorti, B. (2020) As Coronavirus Spreads, so Does Fake News. Bloomberg
Opinion. Retrieved from: www.bloomberg.com/opinion/articles/2020-02-05/
as-coronavirus- spreads- so-does- fake-news (accessed May 3, 2020).

Cinelli, M., Quattrociocchi, W., Galeazzi, A., Valensise, C. M., Brugnoli, E.,
Schmidt, A. L., et al. (2020). The COVID-19 social media infodemic. Sci. Rep.
10:16598. doi: 10.1038/s41598-020-73510-5

Cristofori, I., Salvi, C., Beeman, M., and Grafman, J. (2018). The effects of expected
reward on creative problem-solving. Cogn. Affect. Behav. Neurosci. 5, 925-931.
doi: 10.3758/s13415-018-0613-5

Danek, A. H., and Salvi, C. (2018). Moment of truth: why Aha! Experiences are
correct. J. Creat. Behav. 54, 484-486. doi: 10.1002/jocb.380

Dollinger, S. J. (2007). Creativity and conservatism. Pers. Individ. Dif. 43,
1025-1035. doi: 10.1016/j.paid.2007.02.023

Duan, H., Wang, X.,, Hu, W., and Kounios, J. (2020). Effects of acute stress
on divergent and convergent problem-solving. Think Reason 26, 68-86.
doi: 10.1080/13546783.2019.1572539

Edgerly, S., Mourdo, R. R, Thorson, E., and Tham, S. M. (2020). When
do audiences verify? How perceptions about message and source influence
audience verification of news headlines. J. Mass. Commun. Q. 97, 52-71.
doi: 10.1177/1077699019864680

Eidelman, S., Crandall, C. S., Goodman, J. A., and Blanchar, J. C. (2012). Low-effort
thought promotes political conservatism. Pers. Soc. Psychol. Bull. 38, 808-820.
doi: 10.1177/0146167212439213

Ellis, E. G. (2020). The Coronavirus Outbreak is a Petri Dish for Conspiracy
Theories.  Retrieved ~ from:  https://www.wired.com/story/coronavirus-
conspiracy-theories/ (accessed May 5, 2020).

Ferrara, E. (2020). What types of COVID-19 conspiracies are populated by twitter
bots? First Monday 25. doi: 10.5210/fm.v25i6.10633

Fleischman, D. S., Webster, G. D., Judah, G., de Barra, M., Aunger, R., and Curtis,
V. A. (2011). Sensor recorded changes in rates of hand washing with soap in
response to the media reports of the HINI pandemic in britain. BMJ Open
1:e000127. doi: 10.1136/bmjopen-2011-000127

Ford, T. E., and Kruglanski, A. W. (1995). Effects of epistemic motivations on
the use of accessible constructs in social judgment. Pers. Soc. Psychol. Bull.
21, 950-962.

Frederick, S. (2005). Cognitive reflection and decision making. J. Econ. Perspect.
19, 25-42. doi: 10.1257/089533005775196732

Frenkel, S., Alba, D., and Zhong, R. (2020). Surge of Virus Misinformation Stumps
Facebook and Twitter. The New York Times. Retrieved from: https://www.
nytimes.com/2020/03/08/technology/coronavirus- misinformation-social-
media.html (accessed May 2, 2020).

Frenkel-Brunswik, E. (1949). Intolerance  of
emotional and perceptual personality variable. J. Pers.
doi: 10.1111/.1467-6494.1949.tb01236.x

Frenkel-Brunswik, E. (1951). “Personality theory and perception,” in Perception:
An Approach to Personality, eds R. R. Blake and G. V. Ramsey (New York, NY,
US: Ronald Press Company), 356-419. doi: 10.1037/11505-013

Friedman, J., Hastie, T., and Tibshirani, R. (2010). Regularization paths for
generalized linear models via coordinate descent. J. Stat. Softw. 33, 1-22.
doi: 10.18637/jss.v033.i01

Furnham, A., and Marks, J. (2013). Tolerance of ambiguity: a review of the recent
literature. Psych. 04, 717-728. doi: 10.4236/psych.2013.49102

Furnham, A., and Ribchester, T. (1995). Tolerance of ambiguity: a review
of the concept, its measurement and applications. Curr. Psychol. 14,
179-199. doi: 10.1007/BF02686907

Gallotti, R., Valle, F., Castaldo, N., Sacco, P., and De Domenico, M. (2020).
Assessing the risks of ‘infodemics’ in response to COVID-19 epidemics. Nat.
Hum. Behav. 4, 1285-1293. doi: 10.1038/s41562-020-00994-6

Gillespie, N. A., Aggen, S. H., Gentry, A. E., Neale, M. C., Knudsen, G. P., Krueger,
R. F., et al. (2018). Testing genetic and environmental associations between
personality disorders and cocaine use: a population-based twin study. Twin Res.
Human Genet. 21, 24-32. doi: 10.1017/thg.2017.73

GitHub (2020a). An Ongoing Repository of Data on Coronavirus Cases and Deaths
in the US. Retrieved from: https://github.com/nytimes/covid- 19-data (accessed
April 28, 2020).

GitHub (2020b). COVID-19 Italia - Monitoraggio Situazione. Retrieved from:
https://github.com/pcm-dpc/COVID- 19 (accessed April 24, 2020).

Hogg, M. A., and Adelman, J. (2013). Uncertainty-identity theory: extreme groups,
radical behavior, and authoritarian leadership. J. Soc. Issues 69, 436-454.
doi: 10.1111/j0si.12023

Iannello, P., Mottini, A., Tirelli, S., Riva, S., and Antonietti, A. (2017) Ambiguity
and uncertainty tolerance, need for cognition, and their association with stress.
A study among Italian practicing physicians. Med. Educ. Online 22:1270009.
doi: 10.1080/10872981.2016.1270009

Jost, J. T. (2017). Ideological asymmetries and the essence of political psychology.
Polit. Psychol. 38, 167-208. doi: 10.1111/pops.12407

Jost, J. T., and Amodio, D. M. (2011). Political ideology as motivated social
cognition: Behavioral and neuroscientific evidence. Motiv. Emot. 36, 55-64.
doi: 10.1007/s11031-011-9260-7

Jost, J. T., Glaser, J., Kruglanski, A. W., and Sulloway, F. J. (2003). Political
conservatism as motivated social cognition. Psychol. Bull. 129, 339-375.
doi: 10.1037/0033-2909.129.3.339

Kansai International Airport. (2020). Alert on Fake Social Media Posts About
New Coronavirus. Kansai International Airport. Retrieved from: https://www.
kansai-airport.or.jp/en/notices/3030 (accessed April 28, 2020).

Kensinger, E. A., Garoff-Eaton, R. J., and Schacter, D. L. (2006). Memory for
specific visual details can be enhanced by negative arousing content. J. Mem.
Lang. 54, 99-112. doi: 10.1016/j.jml.2005.05.005

Kensinger, E. A., Garoff-Eaton, R. J., and Schacter, D. L. (2007). Effects of emotion
on memory specificity: memory trade-offs elicited by negative visually arousing
stimuli. J. Mem. Lang. 56, 575-591. doi: 10.1016/j.jml.2006.05.004

Kossowska, M., and Bukowski, M. (2015). “Motivated roots of conspiracies: the
role of certainty and control motives in conspiracy thinking,” in The Psychology
of Conspiracy, eds M. Bilewicz, A. Cichocka, and W. Soral (East-Sussex:
Routledge), 145-161.

Kruglanski, A. W., Webster, D. M., and Klem, A. (1993). Motivated resistance and
openness to persuasion in the presence or absence of prior information. J. Pers.
Soc. Psychol. 65, 861-876. doi: 10.1037/0022-3514.65.5.861

Kull, S., Ramsay, C., and Lewis, E. (2003). Misperceptions, the media, and
the Iraq war. Polit. Sci. Q. 118, 569-598. doi: 10.1002/j.1538- 165X.2003.tb
00406.x

Laukkonen, R. E., Webb, M. E,, Salvi, C., Schooler, J. W., and Tangen, J. M.
(2020). The Eureka heuristic: Relying on insight to appraise the quality of ideas.
PsyArXiv. doi: 10.31234/osf.io/ez3tn

Lauriola, M., Foschi, R., Mosca, O., and Weller, J. (2016). Attitude toward
ambiguity: empirically robust factors in self-report personality scales.
Assessment 23, 353-373. doi: 10.1177/1073191115577188

Lauriola, M., Levin, I. P., and Hart, S. S. (2007). Common and distinct factors
in decision making under ambiguity and risk: a psychometric study of

ambiguity
18,

as  an
108-143.

Frontiers in Communication | www.frontiersin.org

14

January 2021 | Volume 5 | Article 562588


https://doi.org/10.21909/sp.2013.04.641
https://doi.org/10.1080/15213269.2013.826588
https://doi.org/10.1016/j.paid.2009.03.003
https://ricerca.repubblica.it/repubblica/archivio/repubblica/2020/03/13/non-ce-tregua01.html?ref=search
https://ricerca.repubblica.it/repubblica/archivio/repubblica/2020/03/13/non-ce-tregua01.html?ref=search
https://doi.org/10.1016/j.jarmac.2018.09.005
https://doi.org/10.1111/j.1467-6494.1962.tb02303.x
https://doi.org/10.1016/S0147-1767(99)00021-8
https://doi.org/10.1016/j.cognition.2014.10.006
www.bloomberg.com/opinion/articles/2020-02-05/as-coronavirus-spreads-so-does-fake-news
www.bloomberg.com/opinion/articles/2020-02-05/as-coronavirus-spreads-so-does-fake-news
https://doi.org/10.1038/s41598-020-73510-5
https://doi.org/10.3758/s13415-018-0613-5
https://doi.org/10.1002/jocb.380
https://doi.org/10.1016/j.paid.2007.02.023
https://doi.org/10.1080/13546783.2019.1572539
https://doi.org/10.1177/1077699019864680
https://doi.org/10.1177/0146167212439213
https://www.wired.com/story/coronavirus-conspiracy-theories/
https://www.wired.com/story/coronavirus-conspiracy-theories/
https://doi.org/10.5210/fm.v25i6.10633
https://doi.org/10.1136/bmjopen-2011-000127
https://doi.org/10.1257/089533005775196732
https://www.nytimes.com/2020/03/08/technology/coronavirus-misinformation-social-media.html
https://www.nytimes.com/2020/03/08/technology/coronavirus-misinformation-social-media.html
https://www.nytimes.com/2020/03/08/technology/coronavirus-misinformation-social-media.html
https://doi.org/10.1111/j.1467-6494.1949.tb01236.x
https://doi.org/10.1037/11505-013
https://doi.org/10.18637/jss.v033.i01
https://doi.org/10.4236/psych.2013.49102
https://doi.org/10.1007/BF02686907
https://doi.org/10.1038/s41562-020-00994-6
https://doi.org/10.1017/thg.2017.73
https://github.com/nytimes/covid-19-data
https://github.com/pcm-dpc/COVID-19
https://doi.org/10.1111/josi.12023
https://doi.org/10.1080/10872981.2016.1270009
https://doi.org/10.1111/pops.12407
https://doi.org/10.1007/s11031-011-9260-7
https://doi.org/10.1037/0033-2909.129.3.339
https://www.kansai-airport.or.jp/en/notices/3030
https://www.kansai-airport.or.jp/en/notices/3030
https://doi.org/10.1016/j.jml.2005.05.005
https://doi.org/10.1016/j.jml.2006.05.004
https://doi.org/10.1037/0022-3514.65.5.861
https://doi.org/10.1002/j.1538-~165X.2003.tb00406.x
https://doi.org/10.31234/osf.io/ez3tn
https://doi.org/10.1177/1073191115577188
https://www.frontiersin.org/journals/communication
https://www.frontiersin.org
https://www.frontiersin.org/journals/communication#articles

Salvi et al.

Factors Influencing Fake News Detection

individual differences. Organ. Behav. Hum. Decis. Process. 104, 130-149.
doi: 10.1016/j.0bhdp.2007.04.001

Lewandowsky, S., Ecker, U. K., Seifert, C. M., Schwarz, N., and Cook, J. (2012).
Disinformation and its correction: continued influence and successful de-
biasing. Psychol. Sci. Public. Inter. 13,106-131. doi: 10.1177/1529100612451018

Lin, L., Savoia, E., Agboola, F., and Viswanath, K. (2014). What have we
learned about communication inequalities during the HINI1 pandemic:
a systematic review of the BMC Public Health 14:484.
doi: 10.1186/1471-2458-14-484

MacDonald, A. P. (1970). Revised scale for ambiguity tolerance: reliability and
validity. Psychol. Rep. 26, 791-798. doi: 10.2466/pr0.1970.26.3.791

MacGregor, J. N., and Cunningham, J. B. (2008). Rebus puzzles as insight
problems. Behav. Res. Methods 40, 263-268. doi: 10.3758/BRM.40.1.263

McLain, D. L. (1993). The mstat-I: a new measure of an individual’s
tolerance  for  ambiguity. Educ.  Psychol.  Meas. 53, 183-189.
doi: 10.1177/0013164493053001020

McLain, D. L. (2009). Evidence of the properties of an ambiguity tolerance
measure: the multiple stimulus types ambiguity tolerance scale-II (MSTAT-II).
Psychol. Rep. 105, 975-988. doi: 10.2466/PR0.105.3.975-988

McLaughlin, E. C., and Almasy, S. (2020). CDC Official Warns Americans it’s Not
a Question of if Coronavirus Will Spread, But When. Retrieved from: https://
edition.cnn.com/2020/02/25/health/coronavirus- us-american-cases/index.
html (accessed May 2, 2020).

Merrotsy, P. (2013). Tolerance of ambiguity: a trait of the creative personality?
Creat. Res. J. 25,232-237. doi: 10.1080/10400419.2013.783762

Mortensen, C. R, Becker, D. V., Ackerman, J. M., Neuberg, S. L., and Kenrick,
D. T. (2010). Infection breeds reticence: the effects of disease salience on self-
perceptions of personality and behavioral avoidance tendencies. Psychol. Sci. 21,
440-447. doi: 10.1177/0956797610361706

Navarrete, C. D., Fessler, D. M. T, and Eng, S. J. (2007). Elevated
ethnocentrism in the first trimester of pregnancy. Evol. Hum. Behav. 28, 60-65.
doi: 10.1016/j.evolhumbehav.2006.06.002

O’Connor, P. (1952). Ethnocentrism, ‘intolerance of ambiguity, and abstract
reasoning ability. J. Abnorm. Soc. Psychol. 47, 526-530. doi: 10.1037/h00
56142

Oh, S. H,, Lee, S. Y., and Han, C. (2020). The effects of social media use on
preventive behaviors during infectious disease outbreaks: the mediating role
of self-relevant emotions and public risk perception. Health Commun. 1-10.
doi: 10.1080/10410236.2020.1724639

Ohman, A., and Mineka, S. (2001). Fears, phobias, and preparedness: toward
an evolved module of fear and fear learning. Psychol. Rev. 108, 483-522.
doi: 10.1037/0033-295x.108.3.483

Oldrati, V., Patricelli, J., Colombo, B., and Antonietti, A. (2016). The role of
dorsolateral prefrontal cortex in inhibition mechanism: a study on cognitive
reflection test and similar tasks through neuromodulation. Neuropsychologia
91, 499-508. doi: 10.1016/j.neuropsychologia.2016.09.010

Oliphant, R., Carpani, J., and Vogt, A. (2020). 'Like a Wartime Curfew’: Inside
Italy’s Coronavirus Quarantine Zone. Retrieved from: https://www.telegraph.
co.uk/news/2020/02/24/nightmare- inside- italys- coronavirus- quarantine-
zone/ (accessed May 3, 2020).

Paulhus, D. L., Harms, P. D., Bruce, M. N, and Lysy, D. C. (2003). The over-
claiming technique: measuring self-enhancement independent of ability. J. Pers.
Soc. Psychol. 84, 890-904. doi: 10.1037/0022-3514.84.4.890

Pennycook, G., Cannon, T. D., and Rand, D. G. (2018). Prior exposure increases
perceived accuracy of fake news. J. Exp. Psychol. Gen. 147, 1865-1880.
doi: 10.1037/xge0000465

Pennycook, G., Cheyne, J. A, Barr, N., Koehler, D. J., and Fugelsang, J. A. (2015).
On the reception and detection of pseudo-profound bullshit. Judgm. Decis.
Mak. 10, 549-563.

Pennycook, G., McPhetres, J., Zhang, Y., and Rand, D. (2020) Fighting COVID-19
misinformation on social media: experimental evidence for a scalable accuracy
nudge intervention. Psych. Sci. 31, 770-780. doi: 10.1177/0956797620939054

Pennycook, G., and Rand, D. G. (2019). Lazy, not biased: susceptibility to partisan
fake news is better explained by lack of reasoning than by motivated reasoning.
Cognition 188, 39-50. doi: 10.1016/j.cognition.2018.06.011

Pennycook, G., and Rand, D. G. (2020). Who falls for fake news? The roles of
bullshit receptivity, overclaiming, familiarity, and analytic thinking. J. Pers. 88,
185-200. doi: 10.1111/jopy.12476

literature.

Pennycook, G., and Rand, D. G. (2017). Who falls for fake news? the roles
of analytic thinking, motivated reasoning, political ideology, and bullshit
receptivity. SSRN Electro. J. doi: 10.2139/ssrn.3023545

R Development Core Team. (2008). R: A Language and Environment for Statistical
Computing. Vienna, Austria: R Foundation for Statistical Computing. Retrieved
from: http://www.r-project.org/ (accessed April 29, 2020).

Rajagopal, L., and Hamouz, F. L. (2009). Use of food attitudes and behaviors in
determination of the personality characteristic of openness: a pilot study. Int. J.
Intercult. Relat. 33, 254-258. doi: 10.1016/j.ijintrel.2009.02.004

Robinson, J. P., Shaver, P. R., and Wrightsman, L. S. (1999). Measures of Social
Psychological Attitudes (Measures of Political Attitudes), Vol. 2. San Diego:
Academic Press.

Rozin, P., and Royzman, E. B. (2001).
dominance, and contagion. Pers. Soc.
doi: 10.1207/S15327957PSPR0504_2

Salvi, C., Beeman, M., Bikson, M., Mckinley, R., and Grafman, J. (2020). TDCS
to the right anterior temporal lobe facilitates insight problem-solving. Sci. Rep.
10:946. doi: 10.1038/541598-020-57724-1

Salvi, C., and Bowden, E. (2019). The relation between
trait risk taking and problem-solving. Psychol. Res. 84,
doi: 10.1007/500426-019-01152-y

Salvi, C., Bricolo, E., Franconeri, S., Kounios, J., and Beeman, M. (2015a). Sudden
insight is associated with shutting out visual inputs. Psychon. Bull. Rev. 22,
1814-1819. doi: 10.3758/5s13423-015-0845-0

Salvi, C., Bricolo, E., Kounios, J., Bowden, E., and Beeman, M. (2016a). Insight
solutions are correct more often than analytic solutions. Think. Reason. 22,
443-460. doi: 10.1080/13546783.2016.1141798

Salvi, C., Costantini, G., Bricolo, E., Perugini, M., and Beeman, M. (2015b).
Validation of Italian rebus puzzles and compound remote associate problems.
Behav. Res. 48, 664-685. doi: 10.3758/s13428-015-0597-9

Salvi, C,, Cristofori, I., Grafman, J., and Beeman, M. (2016b). The politics of insight.
Q. J. Exp. Psychol. 69, 1064-1072. doi: 10.1080/17470218.2015.1136338

Schaller, M., and Park, J. H. (2011). The behavioral immune system (and why
it matters). Curr. Dir. Psychol. Sci. 20, 99-103. doi: 10.1177/09637214114
02596

Schaller, M., Park, J. H., and Mueller, A. (2003). Fear of the dark: interactive effects
of beliefs about danger and ambient darkness on ethnic stereotypes. Pers. Soc.
Psychol. Bull. 29, 637-649. doi: 10.1177/0146167203029005008

Shen, W., Hommel, B., Yuan, Y., and Zhang, W. (2018). Risk-taking and creativity:
convergent, but not divergent thinking is better in low-risk takers. Creat. Res. J.
30, 224-231. doi: 10.1080/10400419.2018.1446852

Shen, W., Yuan, Y., Liu, C., and Luo, J. (2017). The roles of the temporal
lobe in creative insight: an integrated review. Think. Reason. 23, 321-375.
doi: 10.1080/13546783.2017.1308885

Shi, R, Qi, W., Ding, Y., Liu, C., and Shen, W. (2020). Under what circumstances
is helping an impulse? Emergency and prosocial traits affect intuitive prosocial
behavior. Pers. Individ. Differ. 159:109828. doi: 10.1016/j.paid.2020.109828

Shimizu, K. (2020). 2019-nCoV, fake news, and racism. Lancet 395, 685-686.
doi: 10.1016/S0140-6736(20)30357-3

Sindermann, C., Cooper, A., and Montag, C. (2020). A short review on
susceptibility to falling for fake political news. Curr. Opin. Psychol. 36, 44-48.
doi: 10.1016/j.copsyc.2020.03.014

Sommer, W. (2020). QAnon-ers’ Magic Cure for Coronavirus: Just Drink Bleach!
Retrieved from: https://www.thedailybeast.com/qanon- conspiracy-theorists-
magic- cure-for- coronavirus-is- drinking-lethal-bleach (accessed May 4, 2020).

Stanley, M., Barr, N., Peters, K., and Seli, P. (2020). Analytic-thinking predicts hoax
beliefs and helping behaviors in response to the COVID-19 pandemic. PsyArXiv
[Preprint].

Stella, M., Ferrara, E., and De Domenico, M. (2018). Bots increase exposure
to negative and inflammatory content in online social systems. Proc.
Natl.  Acad. Sci. US.A. 115, 12435-12440. doi: 10.1073/pnas.18034
70115

Stupple, E. J. N., Pitchford, M., Ball, L. J., Hunt, T. E., and Steel, R. (2017). Slower
is not always better: response-time evidence clarifies the limited role of miserly
information processing in the cognitive reflection test. PLoS ONE 12:e186404.
doi: 10.1371/journal.pone.0186404

Taylor, J. (2020). Bat Soup, Dodgy Cures and ‘Diseasology The Spread of
Coronavirus Misinformation. The Guardian. Retrieved from: http://www.

Negativity bias,
Psychol.  Rev. 5,

negativity
296-320.

state and
1235-1248.

Frontiers in Communication | www.frontiersin.org

January 2021 | Volume 5 | Article 562588


https://doi.org/10.1016/j.obhdp.2007.04.001
https://doi.org/10.1177/1529100612451018
https://doi.org/10.1186/1471-2458-14-484
https://doi.org/10.2466/pr0.1970.26.3.791
https://doi.org/10.3758/BRM.40.1.263
https://doi.org/10.1177/0013164493053001020
https://doi.org/10.2466/PR0.105.3.975-988
https://edition.cnn.com/2020/02/25/health/coronavirus-us-american-cases/index.html
https://edition.cnn.com/2020/02/25/health/coronavirus-us-american-cases/index.html
https://edition.cnn.com/2020/02/25/health/coronavirus-us-american-cases/index.html
https://doi.org/10.1080/10400419.2013.783762
https://doi.org/10.1177/0956797610361706
https://doi.org/10.1016/j.evolhumbehav.2006.06.002
https://doi.org/10.1037/h0056142
https://doi.org/10.1080/10410236.2020.1724639
https://doi.org/10.1037/0033-295x.108.3.483
https://doi.org/10.1016/j.neuropsychologia.2016.09.010
https://www.telegraph.co.uk/news/2020/02/24/nightmare-inside-italys-coronavirus-quarantine-zone/
https://www.telegraph.co.uk/news/2020/02/24/nightmare-inside-italys-coronavirus-quarantine-zone/
https://www.telegraph.co.uk/news/2020/02/24/nightmare-inside-italys-coronavirus-quarantine-zone/
https://doi.org/10.1037/0022-3514.84.4.890
https://doi.org/10.1037/xge0000465
https://doi.org/10.1177/0956797620939054
https://doi.org/10.1016/j.cognition.2018.06.011
https://doi.org/10.1111/jopy.12476
https://doi.org/10.2139/ssrn.3023545
http://www.r-project.org/
https://doi.org/10.1016/j.ijintrel.2009.02.004
https://doi.org/10.1207/S15327957PSPR0504_2
https://doi.org/10.1038/s41598-020-57724-1
https://doi.org/10.1007/s00426-019-01152-y
https://doi.org/10.3758/s13423-015-0845-0
https://doi.org/10.1080/13546783.2016.1141798
https://doi.org/10.3758/s13428-015-0597-9
https://doi.org/10.1080/17470218.2015.1136338
https://doi.org/10.1177/0963721411402596
https://doi.org/10.1177/0146167203029005008
https://doi.org/10.1080/10400419.2018.1446852
https://doi.org/10.1080/13546783.2017.1308885
https://doi.org/10.1016/j.paid.2020.109828
https://doi.org/10.1016/S0140-6736(20)30357-3
https://doi.org/10.1016/j.copsyc.2020.03.014
https://www.thedailybeast.com/qanon-conspiracy-theorists-magic-cure-for-coronavirus-is-drinking-lethal-bleach
https://www.thedailybeast.com/qanon-conspiracy-theorists-magic-cure-for-coronavirus-is-drinking-lethal-bleach
https://doi.org/10.1073/pnas.1803470115
https://doi.org/10.1371/journal.pone.0186404
https://www.frontiersin.org/journals/communication
https://www.frontiersin.org
https://www.frontiersin.org/journals/communication#articles
http://www.theguardian.com/world/2020/jan/31/bat-soup-dodgy-cures-and-diseasology-the-spread-of-coronavirus-bunkum

Salvi et al.

Factors Influencing Fake News Detection

theguardian.com/world/2020/jan/31/bat-soup-dodgy- cures-and- diseasology-
the-spread- of- coronavirus-bunkum (accessed May 4, 2020).

Thomson, K. S., and Oppenheimer, D. M. (2016) Investigating an alternate
form of the cognitive reflection test. Judgm. Decis. Mak. 11, 99-113.
doi: 10.1037/t49856-000

Tibshirani, R. (1996). Regression Shrinkage and Selection via the Lasso. J. R.
Stat. Soc. B Stat. Methodol. 58, 267-288. Retrieved from: https://www.jstor.org/
stable/2346178%seq=1 (accessed May 2, 2020).

Travis, S. (2010). CNN Poll: Quarter Doubt Obama was Born in US. Retrieved
from: https://politicalticker.blogs.cnn.com/2010/08/04/cnn- poll-quarter-
doubt-president-was-born-in-u-s/ (accessed May 2, 2020).

Van Berkel, L., Crandall, C. S., Eidelman, S., and Blanchar, J. C. (2015). Hierarchy,
dominance, and deliberation: egalitarian values require mental effort. Pers. Soc.
Psychol. Bull. 41, 1207-1222. doi: 10.1177/0146167215591961

van der Veer, K, Ommundsen, R., Yakushko, O., Higler, L., Woelders, S., and
Hagen, K. A. (2013). Psychometrically and qualitatively validating a cross-
national cumulative measure of fear-based xenophobia. Qual. Quant. 47,
1429-1444. doi: 10.1007/s11135-011-9599-6

Webster, D. M., and Kruglanski, A. W. (1994). Individual differences
in need for cognitive closure. J. Pers. Soc. Psychol. 67, 1049-1062.
doi: 10.1037/0022-3514.67.6.1049

Whittingham, M. J., Stephens, P. A., Bradbury, R. B., and Freckleton, R.
P. (2006). Why do we still use stepwise modelling in ecology and
behaviour? J. Anim. Ecol. 75, 1182-1189. doi: 10.1111/j.1365-2656.2006.
01141.x

Word Health Organization. (2020). Novel Coronavirus(2019-nCoV). Situation
Report - 13. Word Health Organization. Retrieved from: https://www.who.
int/docs/default-source/coronaviruse/situation-reports/20200202- sitrep- 13-
ncov-v3.pdf (accessed May 2, 2020).

Yankov, G. P., Davenport, N., Sherman, R. A, Green, B., and
States, U. (2019). Locating mental toughness in factor models of
personality. Pers. Individ. Dif. 151:109532. doi: 10.1016/j.paid.2019.
109532

Zarocostas, J. (2020). How to fight an infodemic. Lancet. 395:676.

doi: 10.1016/S0140-6736(20)30461-X

Ziems, C., He, B., Soni, S., and Kumar, S. (2020). Racism is a virus: anti-asian hate
and counterhate in social media during the COVID-19 crisis. arXiv [Preprint].
arXiv:2005.12423.

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2021 Salvi, Iannello, Cancer, McClay, Rago, Dunsmoor and Antonietti.
This is an open-access article distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or reproduction in other forums
is permitted, provided the original author(s) and the copyright owner(s) are credited
and that the original publication in this journal is cited, in accordance with accepted
academic practice. No use, distribution or reproduction is permitted which does not
comply with these terms.

Frontiers in Communication | www.frontiersin.org

16

January 2021 | Volume 5 | Article 562588


http://www.theguardian.com/world/2020/jan/31/bat-soup-dodgy-cures-and-diseasology-the-spread-of-coronavirus-bunkum
http://www.theguardian.com/world/2020/jan/31/bat-soup-dodgy-cures-and-diseasology-the-spread-of-coronavirus-bunkum
https://doi.org/10.1037/t49856-000
https://www.jstor.org/stable/2346178?seq=1
https://www.jstor.org/stable/2346178?seq=1
https://politicalticker.blogs.cnn.com/2010/08/04/cnn-poll-quarter-doubt-president-was-born-in-u-s/
https://politicalticker.blogs.cnn.com/2010/08/04/cnn-poll-quarter-doubt-president-was-born-in-u-s/
https://doi.org/10.1177/0146167215591961
https://doi.org/10.1007/s11135-011-9599-6
https://doi.org/10.1037/0022-3514.67.6.1049
https://doi.org/10.1111/j.1365-2656.2006.01141.x
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200202-sitrep-13-ncov-v3.pdf
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200202-sitrep-13-ncov-v3.pdf
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200202-sitrep-13-ncov-v3.pdf
https://doi.org/10.1016/j.paid.2019.109532
https://doi.org/10.1016/S0140-6736(20)30461-X
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/communication
https://www.frontiersin.org
https://www.frontiersin.org/journals/communication#articles

	Going Viral: How Fear, Socio-Cognitive Polarization and Problem-Solving Influence Fake News Detection and Proliferation During COVID-19 Pandemic
	Introduction
	Methods
	Pre-registration
	Participants
	Italian Sample
	American Sample
	Sample Size Estimation
	Procedure
	Measures
	Fake-News Discernment
	COVID-19 Variables
	Bullshit Receptivity Score (BRS)
	Overclaiming
	Problem-Solving
	Rebus Puzzles
	CRT

	Socio-Cognitive Polarization (SCP)
	Absolutism
	Xenophobia
	Conservatism


	Statistical Analyses
	Overview
	COVID-19 and Socio-Cognitive Analyses
	Fake News Discernment Regressions

	Results
	COVID-19 and Problem-Solving
	Fake News Discernment Regressions

	Discussion
	Limits of the Study
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	Supplementary Material
	References


