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Abstract: The massive spread of fake news (FN) requires a better understanding of both risks and
protective psychological factors underlying vulnerability to misinformation. Prior studies have
mostly dealt with news that do not bear any direct personal relevance to participants. Here, we ask
whether high-stakes news topics may decrease vulnerability to FN. Data were collected during the
national lockdown in Italy (COVID-19 news) and one year later (political news). We compared truth
discrimination and overall belief for true news (TN) and FN concerning COVID-19 and political
topics. Our findings indicate that psychological risk and protective factors have similar effects
on truth discrimination, regardless of whether the news topic is highly or minimally personally
relevant. However, we found different effects of psychological factors on overall belief, for high
and low personal relevance. These results suggest that, given a high level of cognitive dissonance,
individuals tend to rely on proximal or emotional sources of information. In summary, our study
underscores the importance of understanding the psychological factors that contribute to vulnerability
to misinformation, particularly in high-stakes news contexts.
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1. Introduction

Fake news (FN; i.e., news articles that are intentionally and verifiably false) is a
significant problem in today’s society, fueled by the proliferation of social media and the
ease of sharing information online. The negative impacts of fake news, as well as its
potential to influence personal and social life, have promoted extensive research to face
this issue.

Two main approaches have been proposed to contrast the spreads of FN: (1) the
development of artificial intelligence (Al) algorithms [1], and (2) the utilization of expert
knowledge, such as fact-checking organizations [2]. Both methods are able to detect
and mitigate the impact of FN, but they also have many limitations: Al algorithms are
susceptible to false positives (e.g., unjustified censorship), whereas fact-checking processes
are expensive and suffer from scalability and efficiency issues [3].

For these reasons, an alternative route for trying to limit the impact of FN is the study
of psychological vulnerability to misinformation. Researchers are trying to figure out
why certain individuals are more susceptible to misinformation than others, and which
individual traits are associated with a greater vulnerability to FN [4]. This latter line of
research has identified many determinants that may increase the likelihood of being misled
by FN, including, for example, partisan bias (i.e., the tendency to interpret new information
in accordance with one’s ideological beliefs [5]), delusion-proneness [6], dogmatism and
religious fundamentalism [6], over-claiming [7], and cognitive reflection (i.e., the disposition
to rely on intuitive rather than analytical thinking [8]).
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It is important to note, however, that previous studies have mainly focused on political
news [9], that is, on a category of news for which misinformation only has limited immedi-
ate consequences for the individual. One major concern, therefore, is the generalizability
of previous findings to real-life situations, that is, to situations in which being misled by
FN produces immediate unfavorable consequences for the individual [10]. In other words,
previous studies have scarcely explored the personal relevance [11] of the news topics,
which is a fundamental aspect of the individuals’ vulnerability to FN [4]. Indeed, higher
personal relevance has been associated with an augmented attention to information, and
it is supposed to result in a more significant allocation of cognitive resources toward the
processing of the information [12]. In this sense, high personal relevance, by mobilizing
more cognitive resources, may reduce susceptibility to FN. However, other studies have
challenged this hypothesis. For instance, when exposed to information that aligns with
their pre-existing views or beliefs, individuals with high involvement exhibit a higher
acceptance rate of such information [13]. In a similar vein, misinformation that holds
high personal relevance or involvement proves more challenging to correct compared to
misinformation with low involvement [14]. Other studies showed that individuals tend to
be motivated to believe in misinformation that fosters a feeling of hopefulness, especially
in uncertain and difficult situations [15]. Therefore, it is yet unclear how and to what extent
personal relevance of news topics affects an individual’s ability to detect FN.

To address this issue, we evaluated how the personal relevance of news topics affects
the ability to distinguish between FN and true news (TN). Specifically, we aimed to explore
(1) the determinants of misinformation, and (2) the protective and vulnerability factors
making individuals more or less adept at discerning TN and FN. For this purpose, we
capitalized on the unique scenario provided by the COVID-19 pandemic [16,17]. The
pandemic, a unique global event, provided an exceptional opportunity to naturally imbue
related news topics with a high degree of personal relevance, far surpassing what could be
artificially obtained in controlled laboratory settings.

In light of this, we examined truth discernment across two sets of news: COVID-19
news (with high personal relevance) and political news (with low personal relevance).
Participants were asked to judge the credibility of a set of COVID-19 TN and FN. News
concerning the behavioral rules to follow in order to limit the spread of the virus (e.g.,
washing hands frequently, avoiding touching both nose and mouth, using face masks in
public) were (and still are) literally a matter of life or death. Acting in violation to TN (and
in accord to FN) in relation to such behaviors increased the probability of self-defeating and
irresponsible behaviors [18]. A second data collection took place one year later. Participants
were asked to judge the credibility of political TN and FN. In the second scenario the
personal relevance of the news topics was much smaller than in the first administration.

2. Methods
2.1. Participants

The COVID-19 news and the political news samples comprised 651 and 460 participants,
respectively (for details, see Supplementary Material).

2.2. Material

Prior studies highlighted several psychological traits enhancing the vulnerability to
EN. For all the participants, we measured the following psychometric scales: Fake News Sus-
ceptibility Scale (FNSS; [19]), Right-Wing Authoritarianism Scale (RWAS [20]), Magical Ideation
Scale (MIS [21]), and Religious and Fundamentalism Scale (RFS; [22])—see Supplementary
Material for details.

We collected two sets of headlines (COVID-19 news and political news) adhering to
stringent guidelines for FN corpora construction [23], with an equal distribution of FN
and TN within each set. To assess the veridicality of headlines, we relied on well-known
fact-checking websites with excellent reliability—see Supplementary Material.
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2.3. Procedure

The participants were instructed to evaluate 30 headlines (15 TN, 15 FN). Following
this, they completed four self-report questionnaires—see Supplementary Material for
further details.

2.4. Data Analysis

Belief in FN was assessed using two common measures: truth discernment and overall
belief [4]. Truth discernment was computed as the degree of belief in TN minus the degree
of belief in FN. Overall belief was computed as the sum of the degrees of belief in TN and
FN, without distinguishing between them (see Supplementary Material for a comparison
with the signal detection theory indices).

For our analyses, we followed a Bayesian approach by fitting linear regression models
in R using Stan and the brms package [24]. The question of whether vulnerability and
protective psychological factors influence truth discernment and overall belief when ma-
nipulating the degree of personal relevance of the news topic was framed as the statistical
problem of determining whether the optimal subset of the predictors that can maximally
predict an outcome measure in a training sample can generalize to a new out-of-sample
data set. We focused on model generalizability because of the increasingly important focus
on replicable research. We externally validated our models after variable selection because
model complexity affects generalizability: In general, as the model becomes less complex,
it better generalizes to other samples in the population.

We reasoned as follows: If the best subset of predictors selected from the political
news data set does not reliably decrease predictive accuracy when the regression model
is applied to the COVID-19 data set, then we can conclude that the vulnerability and
protective factors influence belief in FN (truth discernment and overall belief) in a similar
manner for both high and low personal relevance news topics.

The models’ out-of-sample predictive accuracy was assessed using the LOO Bayesian
estimate of the expected log pointwise predictive density (ELPD-LOO) and the Bayesian
R%. We made inferences about predictors’ effects based on 95% credible intervals—see
Supplementary Material.

External validation was performed by using the political news data to fit a reference
model and the COVID-19 news data to validate the models’ predictions.

1. For the reference model based on the political news data, we fitted a Bayesian multiple
regression model to predict either truth discernment or overall belief from 14 candidate
predictors.

2. After fitting the reference model, we used predictive projection to find the smallest
possible submodel that would predict belief in EN (truth discernment or overall belief)
almost as well as the reference model.

3. The submodel selected from the political news data was then validated by using the
COVID-19 news data. We considered three different scenarios [25].

e  Scenario 1 (the null scenario). The model is completely accurate, that is, both the
model structure M (i.e., the specification of the predictors) and the parameter set 6
are accurate. In other words, for predicting truth discernment or overall belief in the
COVID-19 news data, the model uses the same subset of predictors and the same
coefficients that were estimated from the political news data.

e  Scenario 2 (faulty prior information on the model’s parameters ®@). The model structure
M is accurate, but information on one or more of the parameters is erroneous. In
other words, for predicting truth discernment or overall belief in the COVID-19 news
data, the model uses the same subset of predictors that were selected from the political
news data, but different coefficients.

e  Scenario 3 (faulty model structure). The model structure itself is wrong, which means
that the best subset of predictors that were selected from the political news data does
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not correspond to the best subset of predictors that can be selected from the COVID-19
news data.

The models” performance was evaluated according to the criteria described in the
Supplementary Material.

3. Results
3.1. External Validation for News Truth Discernment

1. For the political news data, we fitted a Bayesian multiple regression reference model
to predict news truth discernment from 14 candidate predictors. For this model, we
obtained a Bayesian R?% =0.35,95% CI [0.29, 0.41] and a model standard deviation =
0.81, 95% CI [0.76, 0.87], which indicate a moderately good predictive performance—
see Supplementary Material for details.

2. By using predictive projection (i.e., by decreasing the Kullback-Leibler divergence
from the reference model to the projected submodel), we found that a submodel which
included only eight covariates produced a predictive performance similar (according
to the 1 SE rule) to that of the reference model with all 14 covariates (Figure 1A). The
1 SE-submodel had a Bayesian R? of 0.33, 95% CI [0.27, 0.39] and a model standard
deviation of 0.81, 95% CI [0.76, 0.87]. The predicted values of the 1 SE-submodel
were strongly associated with the predicted values of the reference model (Pearson
r = 0.98; see Figure 1B). The eight predictors in the optimal submodel, in the order in
which they were entered into the submodel, were age, gender, education, political
orientation, RWAS conventionalism, FNSS conspiratorial beliefs, FNSS critical news
consumption, and MIS.
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Figure 1. Truth discernment about political news data. Trajectories of the predictive projection
feature selection and scatterplot of the predictions of the reference model versus the predictions of the
optimal submodel. (A) Change in ELPD/decrease in RMSE as more predictors entered the submodel.
(B) Truth discernment in political news judgment predicted by the reference model (14 predictors) as
a function of the truth discernment predicted by the submodel (8 predictors).

3. The crucial point of the statistical analysis was to evaluate the predictive performance
of the selected submodel by external validation. The eight covariates selected from
the political news data were used as predictors for truth discernment in the COVID-19
news data set. According to Scenario 1 (accuracy of the model structure and of the
parameter set), external validation failed: the expected log-predictive density leave-
one-out cross-validation difference (A ELPD LOO) worsened when it was computed
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for the COVID-19 news relative to when it was computed for the political news
data, A ELPD LOO = 994.8 &+ 25.7 SE. Instead, according to Scenario 2 (accuracy of
model structure but not of parameter set), we found that the predictive performance
of the selected submodel generalized well to the new data set. For the COVID-19
news data, we found no evidence of a decrease in predictive accuracy when using
the eight predictors chosen from the political news data rather than the whole set
of 14 predictors in the sample, A ELPD LOO = —0.02 £ 3.34 SE. For the projected
model (eight predictors selected from the political news data), the Bayesian R? = 0.32,
95% CI[0.27, 0.37] and the model standard deviation = 0.75, 95% CI [0.71, 0.79] (see
Figure 2). When using all the 14 predictors on the COVID-19 news data, the Bayesian
R? =0.34, 95% CI[0.29, 0.38] and the model standard deviation = 0.75, 95% CI [0.71,
0.79]. Therefore, for the COVID-19 news data, the performance measures (A ELPD
LOO, Bayesian R?) of the projected model (predictors chosen from the political news
data) are well-within the uncertainty bounds of the complete model (14 predictors;
see Supplementary Material for details).

15

020 025 030 035 0.40
Bayesian R—squared
Truth discernment about COVID-19 news data

Model [ projection reference

Figure 2. Truth discernment about COVID-19 news data. Bayesian R-squared for the reference model
(with 14 predictors) and for the projection model comprising the 8 predictors that were selected from
the political news data.

Figure 3 shows the credible intervals for the eight predictors in the selected submodel
that were estimated in the political news data set (panel A) and in the COVID-19 news
data set (panel B). Although external validation according to Scenario 1 failed, the pattern
of the results is very similar in the two cases. We interpret this as indicating that truth
discernment is affected by psychological protective and vulnerability factors in a similar
manner when the news has a direct personal relevance (COVID-19 news) and when it has
no immediate personal relevance (political news). The 95% Cls always overlap between the
two sets of predictors, apart from liberal orientation. Liberal orientation showed a stronger
facilitating effect on truth discernment for the political news data, 95% CI [0.13, 0.29], than
for the COVID-19 news data, 95% CI [0.001, 0.13]. We do not deem this difference to be
surprising, because opinions about COVID-19 were not strongly politically polarized in
Italy at the time of the national lockdown—differently from what happened, for example,
in the United States, or also in Italy after the national lockdown.
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Figure 3. (A) Credible intervals for predictors in the submodel for the political news data set.
(B) Credible intervals for predictors in the submodel for the COVID-19 data set generated by using
the same predictors that were selected in the training set (political news data). Inner shaded area =
80% CIL.

3.2. External Validation for Overall News Belief

1.

The Bayesian regression model with 14 covariates (see above) provided the reference
model for the political news data; Bayesian R? = 0.11, 95% CI [0.06, 0.16], model
standard deviation = 1.01, 95% CI [0.95, 1.08]. The 95% CI did not cross the zero for
four covariates: age, f = 0.10, 95% CI [0.00, 0.21]; education, § = 0.14, 95% CI [0.04,
0.24]; MIS, B = 0.15, 95% CI[0.01, 0.29]; and FNSS self-belief, = 0.23, 95% CI [0.13,
0.32].

By using a forward stepwise addition procedure, we identified the minimal subset
of these covariates that had similar predictive power as the reference model. For
this submodel, the Bayesian R? = 0.05, 95% CI [0.01, 0.08] and the model standard
deviation = 1.02, 95% CI [0.96, 1.09]. The only covariate included in the projected
model was FNSS self-belief, = 0.22, 95% CI [0.13, 0.32]—see Figure 4.

For the COVID-19 news data, however, the optimal submodel included three predic-
tors (FNSS self-belief, § = 0.15, 95% CI1[0.07, 0.22]; RWAS conventionalism, f = —0.20,
95% CI [—0.32, —0.09]; and RWAS aggression—-submission, B = —0.16, 95% CI [—0.26,
—0.06]); with an R? of 0.05, 95% CI [0.02, 0.08] and a model standard deviation = 0.95,
95% CI[0.90, 1.00]. For comparison, the full model with 14 covariates had a Bayesian
R? 0f 0.10, 95% CI [0.06, 0.14] and a model standard deviation of 0.94, 95% CI [0.89,
0.99], whereas the model with FNSS self-belief as the only covariate (8 = 0.13, 95%
CI [0.06, 0.20]) had a Bayesian R? =0.02, 95% CI [0.00, 0.04] and a model standard
deviation of 0.96, 95% CI [0.91, 1.01]—see Figure 5.
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Figure 4. COVID-19 data. Conditional effects of the optimal submodel for predicting overall belief.
The three predictors were selected from the original set of 14 predictors by ignoring the political
news data. Overall belief tends to increase with (A) FNSS self-belief, and it tends to decrease with
(B) RWAS conventionalism and with (C) RWAS aggression-submission.
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Figure 5. Overall belief about COVID-19 news data. Bayesian R-squared for the reference model

(with 14 predictors) and for the projection model comprising one predictor that was selected from the
political news data.

In conclusion, we found no evidence of external validation for the overall belief
measure (Scenario 3: faulty model structure): The best subset of predictors that can be
selected from the political data news does not correspond to the optimal subset of pre-
dictors that can be selected from the COVID-19 news data. This indicates that response
bias (i.e., overall belief) is affected in a different manner by protective and vulnerability

psychological factors for news having a high or a low personal relevance (for details, see
Supplementary Material).

4. General Discussion

The present study aims to evaluate whether the personal relevance of news topics
impacts an individual’s ability to assess FN. For this purpose, we conducted a sort of
“natural experiment” in which the range of variation of the independent variable (i.e.,
the degree of personal relevance of news topics) was incomparably larger than what is
achievable through any laboratory manipulation. In these conditions, we found no evidence
that the personal relevance of the news topics (high: COVID-19 news; low: political news)
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can moderate the impact of psychological vulnerability and protective factors on news
truth discernment, for the psychological dimensions presently examined.

When considering response bias instead, the present results indicate that overall belief
is affected by a different set of predictors, depending on the personal relevance of news
topics. The optimal submodel for the political news included only one predictor, FNSS
self-belief. The optimal submodel for the COVID-19 news included three predictors: FNSS
self-belief, RWAS conventionalism, and RWAS aggression—submission.

Together, the present results indicate that, although it affects the general attitude
toward the news (overall belief), the personal relevance of news topics does not affect the
ability to discern true from false news.

4.1. Determinants of Misinformation

The study of the psychological characteristics that make individuals vulnerable to
being misinformed has focused on individual differences in analytical thinking [8], delusion-
proneness [6], religiosity and dogmatism [6], bullshit receptivity [26], over-claiming one’s
own knowledge [7], confirmation bias [2], selective exposure [27], partisan bias [28], and
others. If we consider that all these variables can be operationalized in many different ways,
it is certain that external validation according to Scenarios 1 and 2 will fail (see Section 2)
if a large set of variables is considered in the statistical analysis. Notwithstanding this
necessary fact, the present results are noteworthy because they show that an important
subset of predictors of FN vulnerability acts in a very similar manner for news topics with
low and high personal relevance.

4.2. Vulnerability Factors

The best subset of predictors that emerged from the present statistical analyses, for
both truth discernment and overall belief, points to a “contaminated mindware” (conspiracy
mentality, anti-science attitude, and paranormal beliefs) factor [29] (i.e., the MIS and the
FNSS conspiracy belief scores), to the right-wing preference for traditional social norms
(RWAS; see also [30]), and to an over-claiming dimension (FNSS self-belief; [7]). These
vulnerability factors replicate previous findings.

4.3. Protective Factors

The most interesting result concerning the protective factors is that higher scores on
two subscales of RWA were associated with lower levels of overall belief for the COVID-19
news. However, this result cannot be interpreted as indicating that RWA acts as a protective
factor; instead, it should be interpreted as the effect of partisan bias. The effect of age on
truth discrimination also deserves a comment. Whereas previous reports indicate that
older adults are especially susceptible to FN [31], we found the opposite result. However,
our results are better understood if we consider the distribution of age in the present total
sample: 26.8% young (0-20), 48.7% early adulthood (20-40), 23.1% middle adulthood
(40-65), and only 1.3% old age (65-78). In the light of these data, therefore, the variable
“age” should not be interpreted as indicating “cognitive decline”, but rather as suggesting
the presence of suboptimal online information literacy among younger participants [32].

4.4. Implications of Present Results for Cognitive Interventions

Our results provide very strong evidence against the idea that an attentional focus
on accuracy may be an effective intervention to counter misinformation online [7]. It is
indisputable that during the Italian national lockdown, the issue of veracity of the COVID-
19 news was a central aspect of the personal every-day experience of the large majority
of the Italian population. In these conditions, the idea to ask individuals to “pay more
attention to the accuracy of COVID-19 news” is completely futile: Every sentient Italian
adult was already doing exactly that, to the best of her/his ability. Nevertheless, we found
the same distortions on truth discernment as for low-personal-relevance topics.
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The dependence of FN susceptibility on a cognitive deficit can be also questioned
in terms of a Bayesian thinking framework. Paradoxically, in fact, the susceptibility to
COVID-19 EN could be construed as a rational solution to the problem of finding valid
information, conditional to the specific situation of some individuals.

The Italian national lockdown was characterized by an extreme information ambiguity,
with contradictory and highly polarized COVID-19 news on all Italian major media outlets.
Italians were provided with a paucity of believable information about which behavioral
recommendations were appropriate for personal protection against the COVID-19 virus.
According to Bayesian thinking, when the data (likelihood) are weak, the posterior beliefs
are dominated by the prior. In Italy, the individuals who are particularly susceptible to
misinformation often share a belief system (prior knowledge) characterized by exactly
those elements on which the FN are mainly built (i.e., conspiratorial beliefs, institutional
mistrust, epistemic beliefs that knowledge is fixed and unchangeable, magical thinking,
and so on [33,34]). Therefore, when the available data are weak, such individuals perform
a rational choice by falling back on their prior knowledge. It is unfortunate that, for these
individuals, previous knowledge was completely misleading. But the way in which they
combined the available information with their previous knowledge seems to be the best
that anybody, in a similar situation, could do. The point is that FN vulnerability during the
Italian lockdown cannot be ascribed to a cognitive information-processing deficit.

It is possible to arrive at the same conclusion, with reference to individuals prone
to online misinformation, when considering the role of emotional factors. During the
lockdown, the prevalent state in the Italian population was a feeling of threat [34]. Fear is a
response to threat. In a situation of crisis, uncertainty, and fear, a defensive reaction leads
individuals to strengthen the credibility of information consistent with their prior beliefs
(confirmatory bias). For example, Van Bavel et al. [5] found that during the COVID-19
pandemic individuals showed the tendency to discredit information contradicting their
prior beliefs. Again, it is not necessary to postulate a cognitive deficit.

A third speculation points to the role of social factors. In a situation of social conflict
and danger, it is natural to believe the news shared by “friends” whom one can trust, rather
than the news provided by the state-run media or by scientists who cannot agree with each
other and, on a daily basis, propose opposite opinions on the media. If the friends of at-risk
individuals share a belief system compatible with the FN (i.e., a belief system based on
conspiratorial beliefs, institutional mistrust, bizarre epistemic beliefs, magical thinking,
and so on), then at-risk individuals will fall prey to misinformation. Once again, there is no
need to postulate a cognitive deficit.

These three speculations, rather than describing FN vulnerability in terms of a cog-
nitive deficit, point to the importance of prior beliefs in response to a situation of crisis,
threat, and uncertainty. Our data, together with the speculations outlined above, suggest
that “cognitive interventions” may be ineffective in countering the effect of FN. Instead, the
previous considerations point to the importance of interventions that may contribute to the
development of a more mature (prior) belief system—which is tantamount to saying that is
necessary to increase the level of instruction in the most vulnerable sectors of society.

4.5. Limitations

There are a number of potential limitations of this study that require consideration.
The present study relies on a convenience sample which is not nationally representative
and our comparisons of the personal relevance of news topics should be interpreted
accordingly. In this respect, however, we repeat the consideration provided by Pennycook
and Rand [8]: In a study on news truth discrimination and overall belief, obtaining a
nationally representative sample may be less important than sampling from frequent
internet and social media users, who are most likely to be exposed to FN. According to this
point of view, therefore, the present sampling method has several advantages relative to a
nationally representative sample.
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Examining not only news veracity discrimination and overall belief, but also the be-
havioral ramifications of encountering FN is crucial. For instance, Greene and Murphy [33]
discovered that a single exposure to FN regarding COVID-19 had a discernible, though
minor, impact on subsequent behavioral intentions. Furthermore, they observed no in-
fluence on health behavior intentions when participants were given a generic warning
about the perils of online misinformation concerning COVID-19. Extending beyond mere
behavioral intentions, it is imperative to evaluate the downstream effects of misinformation
on tangible behavior.

5. Conclusions

The prevailing literature suggests that personal relevance may diminish susceptibility
to fake news by engaging more cognitive resources. Contrarily, our study contends this as-
sertion, showing that both protective and vulnerability factors influence news truth discrim-
ination equivalently across topics of high and low personal relevance. Indeed, these factors
impact the discrimination between true and false news similarly regardless of the personal
relevance attributed to the news topics. This insight calls for a re-evaluation of current inter-
vention strategies, suggesting a need for a deeper understanding of the factors underlying
news truth discrimination to effectively address the challenges of misinformation.
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