Misbehaving in the Corona Crisis: The Role of Anxiety and Unfounded Beliefs



Abstract

The aim of our study was to explore psychological determinants of COVID-19 responsible
behavior. We focused on trait anxiety and worry about the corona crisis, knowledge and unfounded
beliefs about coronavirus and thinking dispositions (cognitive reflection, actively open-minded
thinking, faith in intuition and science curiosity) that should drive knowledge and beliefs.
Additionally, we tested the effectiveness of a one-shot intervention based on the “consider counter-
arguments” debiasing technique in changing COVID-19 unfounded beliefs. We used a
convenience sample of 1439 participants who filled in the questionnaire on-line. Comparison of
latent means showed that the “consider counter-arguments” intervention did not affect unfounded
beliefs. Structural equation model, conducted on 962 participants with data on all variables,
indicated that greater worry and weaker endorsement of COVID-19 unfounded beliefs lead to more
responsible COVID-19 behavior. The relationship of trait anxiety and thinking dispositions with
the criterion was mediated through the worry about COVID-19 and unfounded beliefs about
COVID-19, respectively.
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thinking; anxiety



Introduction

The goal of this research was to investigate psychological determinants of responsible
behavior in the COVID-19 (C-19) crisis. We focused on two groups of possible antecedents. The
first group are feelings of worry and anxiety that accompany the perception of the situation. The
second group encompasses knowledge about the situation but also unfounded beliefs that
frequently thrive in crises and, thus, possibly drive irresponsible behaviors. Finally, we also tested
a “one-shot” intervention, namely a manipulation of instruction, aimed at improving formation of

beliefs related to C-19 crisis.

A recent study showed that being exposed to C-19 information increases anxiety and worry
(Sorokowski et al., 2020) and several strains of evidence show that worry and anxiety can have a
positive effect on health behavior. First, both worry and anxiety are generally related to responsible
and protective health behavior. Recent reviews show that worry predicts adaptive preparation and
planning, uptake of health-promoting behaviors and seeking information in response to stressful
events (Sweeny & Dooley, 2017), but also increased uptake of tests to detect presence or risk of
various cancers, intentions to obtain a Lyme disease vaccine or engage in safe sex behavior
(McCaul & Mullens, 2003). Second strain of evidence comes from the studies showing a positive
relationship between worry and anxiety with risk aversion (see Hartley & Phelps, 2012 for an
overview). A final piece of evidence that anxiety and worry could be related with responsible
behavior is related to the studies showing greater trust in authorities following a fear evoking
events (Burke, Kosloff & Landau, 2013). As people are motivated to see the world as a secure and
predictable place, in times of threat they can be more prone to affiliating themselves with cultural
institutions that offer an actual or symbolic sense of security and safety (Lambert, Schott, &

Scherer, 2011). In sum, given its relationship with responsible and protective behavior, risk-
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avoidance and trust in authorities, we expect to find a positive association between worry and
responsible C-19 related behavior, and believe that greater worry about the situation partially stems

from the personality trait of anxiety (Spielberger, 2010).

The research also show that a period of crisis and high uncertainty is especially fruitful for
the emergence of conspiracy theories (Van Prooijen & Douglas, 2017, 2018). In the times when
people feel vulnerable, scared and helpless, conspiracy theories are attractive because they help to
make sense of the situation by providing the answers about the emergence of the crisis and actors
behind it (Van Prooijen & Douglas, 2017). Thus, it is no wonder that misinformation related to C-
19 disease proliferated in such a degree to deserve its own Wikipedia page

(https://en.wikipedia.org/wiki/Misinformation related to the 2019%E2%80%9320 coronavirus

pandemic).

The conspiracy theories can seem absurd, but they present a danger if many people start
believing in them and acting accordingly. One of the characteristics of conspiracy beliefs is that
they are consequential: they impact behavior in important domains of life such as health,
interpersonal relationships or safety (Van Prooijen & Douglas, 2018). If a person believes that

coronavirus is a hoax, (s)he is more likely to behave irresponsibly and spread the virus.

It seems that conspiracy beliefs are underpinned by a stable characteristic called conspiracy
mentality (Imhoff & Bruder, 2014) that explains why same people hold conspiracy and other
unfounded beliefs across various domains (Stahl & Van Prooijen, 2018; Van Prooijen & Douglas,
2018). So, the traits that were shown to underpin other unfounded beliefs could also lead to C-19
conspiracy beliefs. In our research we focused on cognitive reflection, faith in intuition, actively

open-minded thinking and science curiosity.


https://en.wikipedia.org/wiki/Misinformation_related_to_the_2019–20_coronavirus_pandemic
https://en.wikipedia.org/wiki/Misinformation_related_to_the_2019–20_coronavirus_pandemic

Cognitive reflection refers to ability and/or disposition to engage in reflective thinking
instead of relying on intuition and reporting a first response that comes to mind (Frederick, 2005;
Pennycook, Cheyne, Koehler, & Fugelsang, 2016). Multiple findings consistently showed that it
is a robust negative predictor of unfounded beliefs. Namely, cognitive reflection was predictive of
lower endorsement of paranormal, superstitious, pseudoscientific and conspiracy beliefs
(Pennycook, Cheyne, Seli, Koehler, & Fugelsang, 2012; Pennycook, Cheyne, Koehler, &
Fugelsang, in press; Pennycook, Fugelsang, & Koehler, 2015; Stahl & Van Prooijen, 2018; Srol,
2020) and higher endorsement of scientifically founded beliefs (McPhetres & Pennycook, 2019;
Pennycook et al., in press). Several recent studies (e.g. Pennycook, McPhetres, Zhang & Rand,
2020; Teovanovic, Lukic, Zupan, Lazi¢, Ninkovi¢, & Zezelj, 2020) found that these findings also
extend to beliefs about C-19. Specifically, in these studies cognitive reflection was negatively

related with belief in misinformation about C-19.

Particularly important for the formation of evidence-based beliefs is openness to new
information and evidence that counteract current beliefs, leading to willingness to revise beliefs if
new evidence deems it necessary. This disposition is called actively open-minded thinking (Baron,
2019; Baron, Scott, Fincher & Metz, 2015). Svedholm-Hé&kkinen and Lindeman (2018) provide
an overview of studies showing that actively open-minded thinking is a basis of rational thought.
Actively open-minded thinking generally predicts lower endorsement of unfounded beliefs such
as paranormal, conspiracy, supernatural, theistic and anti-science beliefs (Baron et al., 2015;
Pennycook, Cheyne, Barr, Koehler & Fugelsang, 2014; Svedholm & Lindeman, 2013; Svedholm-
Hékkinen & Lindeman, 2018; Swami, Voracek, Stieger, Tran, & Furnham, 2014; Pennycook et
al., in press), but higher endorsement of pro-science claims (McPhetres & Pennycook, 2019).

Similarly to actively open-minded thinking, science curiosity, a disposition to seek out and
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consume scientific information for personal pleasure, was shown to promote open-minded
engagement with evidence even when this evidence is contrary to individual's predispositions

(Kahan, Landrum, Carpenter, Helft, & Hall Jamieson, 2017).

Conversely, a disposition to trust one’s initial hunches (i.e., faith in intuition) has been
shown to predict higher endorsement of unfounded beliefs. Faith in intuition was positively
correlated with different conspiracy beliefs (Swami et al., 2014) as well as other unfounded beliefs
such as paranormal beliefs (Aarnio & Lindeman, 2005) and superstitious thinking (Erceg, Gali¢,
& Bubi¢, 2019; Sadler-Smith, 2011). In sum, we expected cognitive reflection test, actively open-
minded thinking and science curiosity to be negatively, and faith in intuition to be positively related

to C-19 related unfounded beliefs and, in turn, irresponsible behavior.

Earlier studies showed that actively open-minded thinking is a thinking style that can be
practiced and learned (Baron, Gurcay & Metz, 2017). Thus, the goal of many debiasing techniques
is to provoke actively open-minded thinking. One specific debiasing technique that has been
shown to improve the quality of decisions is so called “consider-the-opposite” that nudges a
decision-maker into generating rival points of view or imagining counterfactual outcomes for an
event (Lilienfeld, Ammirati, & Landfield, 2009, Morewedge, Yoon, Scopelliti, Symborski, Korris,
& Kassam, 2015). This technique could also be particularly appropriate in nudging people towards
more critical stance when forming beliefs. In recent review, van Prooijen (2019) concluded that
the evidence overwhelmingly supports the Gullible Conspiracism Hypothesis by which the
decision to reject official accounts of important events and subsequently embrace conspiracy
theories is often made reflexively instead of reflectively. Not being based on rational arguments,
once accepted, these beliefs are highly resilient to change. According to Van Prooijen (2019),

confirmation bias and motivated reasoning play a crucial role here: believers selectively attend to
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and embrace evidence that support their suspicions, while rejecting evidence that disconfirm them.
This results in an extensive theory that appears to be well elaborated and supported by a lot of
evidence. Therefore, even asking people to consider that their beliefs might be wrong and to think
about some arguments in favor of the opposite position might be beneficial in helping them form
more accurate/scientifically backed beliefs. In line with this, a second goal of our study was to see
whether the one-shot intervention based on considering counter-arguments debiasing technique
could nudge people to revise their C-19 related beliefs. We did this by manipulating the instruction
at the beginning of our survey. We gave a random half of the sample (a “control” group) a “usual”
instruction to be thorough and not to skip questions as each of their responses matter to us, while
the other random half (“experimental” group) received a “consider counter-arguments” instruction.
Specifically, they were given the following information:

“Psychological research clearly shows that people make much more accurate judgments
and decisions if, before reaching a conclusion, they think further about why their beliefs might be
wrong and try to find arguments contrary to their current beliefs. Thus, psychological research
shows that, in order to make better judgments and decisions, it is important:

a) Not to make judgments and come up with conclusions quickly and hastily.
b) To think about why your current belief might be wrong and try to find a few arguments against
it.

This information can serve you in everyday life, but also when solving this survey.”

Methodology

Procedure



We collected our sample in Croatia between 215t and 29" March 2020 through an on-line
survey. We shared a link to the survey questionnaire on our department’s Facebook page and on
our personal pages on different social networks. We also posted the link in three Facebook groups

concerning coronavirus news and sent the link privately to our friends and colleagues.

All participants answered the same set of questions presented in the same order to all
participants, but the introduction to the questionnaire differed randomly among participants. For
approximately half (680, 47.3%) of the sample the introduction included “consider counter-
arguments” debiasing message. The debiasing message informed participants that psychological
research indicate that people make more accurate conclusions if they don’t make their judgment
quickly but rather try to find the opposing arguments to their current beliefs before reaching final

conclusion.

Participants

We used a convenience sample of 1439 participants, of which 996 (69.2%) reached the end
of the questionnaire and reported on their sociodemographic characteristics. Of these participants,
74.1% were females and their average age was 34.8 years (SD = 10.67, min = 15, max = 74). Most
of the participants had a college or university degree (79.8%) while 20.1% had a high school

diploma.

All 1439 participants completed the items that asked about unfounded beliefs regarding C-
19, given that they were at the beginning of the questionnaire. Therefore, we tested the effect of
“consider counter-arguments” intervention on the full sample in order to increase the study’s
statistical power. We conducted the rest of the analyses on participants that had data on all the used

variables, and we report sample sizes for each analysis in tables in the Result section.
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Instruments

We report all the items we used in the supplemental online materials available at
https://osf.io/9ht5k/ and omega coefficients of reliability (Raykov, 2001) for the focal latent

variables in Table 1.

COVID-19 responsible behavior. We used four items that asked participants to estimate
how often, in the last 10 days, they performed each of the four desired behaviors regarding C-19:
avoiding physical contact, washing hands, avoiding going out, and coughing and sneezing in
elbow. We used a five-point scale where 1 = never and 5 = all the time and a total score was
calculated as a mean of responses on these four behavior items. The reason we focused on these
four behaviors was that, at the time the data collection (March, 2020), the four behaviors were the
only publicly announced and officially recommended means of coping with coronavirus spread in
the population. Some other behaviors that were latter shown to be even more efficient in this
respect, such as hygienic facemasks, received very little attention at that time or its use was even
actively discouraged by the officials (probably due to the general lack of protective hygienic
equipment in the country). Importantly, the four recommended behaviors were not legally
mandated so it was up to each individual to decide whether or not and to what degree they will

follow them.

COVID-19 related worry. We measured worry with one item that asked participants to
assess the degree of their worry for themselves and their family on a scale from 1 = not worried at

all to 7 = extremely worried.

Unfounded beliefs about COVID-19. We captured two types of unfounded beliefs. Beliefs

about conspiracies regarding coronavirus (8 items, e.g. “The coronavirus was created to reduce the
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world population”) and beliefs about possible treatments of C-19 that are not scientifically backed
up (6 items, e.g. “Colloidal silver is a potentially good cure for this coronavirus strain.”). For both
sets of items participants reported on their agreement on a six-point scale (1 = completely disagree;

6 = completely agree). Total score was calculated as a mean score of the responses.

Given that we were interested in the relationships with unfounded beliefs about C-19 in
general, we specified a measurement model in which conspiracy regarding coronavirus and beliefs
about possible treatments latent factors loaded on a higher order unfounded beliefs factor. The
model had an acceptable fit to the data (y? (76) = 982.08, p < .001; CFI = 0.90; RMSEA = 0.09,
90% CI[0.09, 0.10], AIC =55851.329) and the first order factors had high standardized loadings
with the second order unfounded beliefs factor (0.58 for conspiracy factor and 0.87 for treatment

factor). Therefore, we used the higher order unfounded beliefs factor in our analyses.

Knowledge about COVID-19. We measured knowledge using six objective knowledge C-
19 questions (e.g. “Coronavirus mortality is higher among the elderly population™) where
participants responded with yes/no answer. Each correct response was awarded one point and the

total score was a mean of correct responses on six questions.

Trait anxiety. We measured trait anxiety with four items from Johnson (2014). Example
item is “I get stressed out easily”. Participants estimated the degree to which each of the emotions
described in the item applies to themselves in general using a seven-point scale (1 = it does not

apply to me at all; 7 = it completely applies to me) and the total score was mean of these responses.

Cognitive reflection. We measured cognitive reflection with three Cognitive Reflection
Test (CRT) items taken from currently existing versions of the CRT (Erceg, Gali¢ & Ruzojcic,

2020) which we revised so that their content appears to be related to C-19. We coded each of the
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responses as correct/incorrect and the total score was a mean of correct responses on the three

items.

Actively open-minded thinking. We measured actively open-minded thinking with ten
items from Baron (2019). Example item is “People should revise their conclusions in response to
relevant new information”. Participants assessed their agreement with items on a five-point scale
(1 = completely disagree; 5 = completely agree) and the total score was mean of these responses.
Due to two items being practically unrelated to others (number 3 and 9 in the supplemental online

material), we discarded them from the analyses and proceeded with eight-item version.

Faith in intuition. We measured faith in intuition with a five-item scale (Norris, Pacini, &
Epstein, 1998). Example item is “My initial impressions of people are almost always right”. The
participants assessed how well each of the items describes themselves on a five-point scale (1 =not

at all; 5 = very much). The total score was mean of these responses.

Science curiosity. We measured science curiosity with five items taken from Kahan et al.
(2017). We asked participants to estimate how closely they follow science related news, read
science related books, talk about science related topics, share science related posts on social
networks and generally how interested they are in science. Given the different rating scales among
the items, we calculated the total score on the scale by first standardizing the scores on each item
and then averaging the standardized scores across items. We also included filler items related to
other topics such as politics, sports and entertainment to make appear that a questionnaire is about

general participants’ interests and not only those related to science, but did not score these.
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Results

The database we used as well as R-code for all the analyses are available at

https://osf.io/9ht5k/.

Test of the consider counter-arguments intervention

Prior to testing the prediction of C-19 responsible behavior, we tested if our one-shot
intervention based on the “consider counter-arguments” technique reduced unfounded beliefs of
our participants. We compared latent means of unfounded belief higher order latent factor of the
group that was exposed vs the group that was not exposed to the intervention. In both models we
first equalized the loadings and the intercepts across the two groups, which is a precondition for
the test of latent mean differences (Putnick & Bornstein, 2016). Both the model in which loadings
and intercepts were constrained but latent means differed among groups (2 (175) = 1115.63, p <
.001; CFI = 0.90; RMSEA = 0.09, 90% CI[0.08, 0.09], AIC = 55894.21) and the “constrained
latent means model” showed similar fit to the data (¥* (178) = 1116.18, p < .001; CFI = 0.90;
RMSEA = 0.09, 90% CI[0.08, 0.09], AIC = 55888.76; A2 (3) = 0.55, p = 0.908). This meant that
the “consider counter-arguments” intervention did not affect unfounded beliefs of our participants.
Accordingly, we conducted the rest of our analyses only on full sample which included both

participants that were exposed and not exposed to the intervention.

Descriptive statistics and correlation analyses

Descriptive statistics and omega coefficients of reliability (Raykov, 2001) for the focal
latent variables are shown in Table 1. Intercorrelations among variables are shown in Table 2. We
show both correlations among the total scale scores, calculated as mean of scores on the items, and

correlations among latent factor scores, calculated through an “unrestricted” structural equation
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model estimated through maximum likelihood (ML) procedure!l. Given that we tested our
hypotheses through SEM using latent factor scores and because these scores are corrected for

unreliability, we comment only on the correlations among latent factors.

As can be seen, trait anxiety correlated with more worry on C-19 and higher amount of
responsible C-19 behavior. Also, anxiety had a small negative correlation with C-19-related

knowledge.

Cognitive reflection and thinking dispositions correlated in expected direction with C-19-
related unfounded beliefs and knowledge. Cognitive reflection, actively open-minded thinking and
science curiosity were related with less unfounded beliefs and better knowledge on C-19, while
faith in intuition related with more unfounded beliefs and worse knowledge on C-19. As for the
behavior, only actively open-minded thinking and science curiosity showed significant relation

with more responsible behavior regarding C-19 threat.

C-19 worry was related with more responsible behavior, while unfounded beliefs related
with less responsible behavior regarding C-19. Knowledge on C-19 was not related to C-19

behavior.

We also correlated focal variables with several sociodemographic variables, namely: sex,
age, education level and political values (liberal vs conservative). These variables had mostly

lower correlations with C-19 worry, unfounded beliefs, knowledge and behavior. However, there

1 ,,Unrestricted SEM model is a measurement model in which all latent factors are

allowed to correlate with each other.
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were two noticeable correlations: male participants behaved less responsibly and conservative

participants had more unfounded beliefs.
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Table 1.

Descriptive Statistics of Focal Variables.

n M Lower ClI Upper CI Minimum  Maximum ©
reliability

Trait Anxiety 1012 4.18 4.09 4.26 1.00 7.00 .84
Cognitive Reflection 1439 0.39 0.37 0.41 0.00 1.00 .65
AOT 1046 4.39 4.36 4.42 2.63 5.00 .65
Faith in Intuition 1043 3.42 3.38 3.47 1.00 5.00 .84
Science Curiosity 1001 0.00 -0.05 0.04 -2.39 1.35 73
COVID-19 Worry 1437 5.26 5.19 5.33 1.00 7.00 -
COVID-19 Conspiracy Beliefs 1439 2.30 2.25 2.36 1.00 6.00 .86
COVID-19 Treatment Beliefs 1383 2.00 1.95 2.04 1.00 5.17 .83
COVID-19 Averaged Unfounded Beliefs 1439 2.16 2.12 2.21 1.00 5.63 .92
COVID-19 Knowledge 1346 0.77 0.76 0.78 0.00 1.00 .38

COVID-19 Behavior 1323 4.39 4.36 4.42 1.00 5.00 57
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Notes. AOT = Active Open-minded Thinking; CI = Confidence Interval.
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Table 2.
Intercorrelations among Mean Scores (Above Diagonal; n = 998) and Latent Factor Scores (Below Diagonal; n = 942) of Focal and

Sociodemographic Variables.

M (SD) 1. 2. 3. 4, 5. 6. 7. 8. 9. 10. 11. 12. 13.
1. Sex (1 =female,2= 1.26 .03 -.06 A3*F* -18%*  18** 11** -06 .04 -11**% - 10%*  15%% - 21**
male)
(0.44)
2. Age 34.80 .03 A9** - 07 -.08*  -12** .02 .03 .00 A8** .05 .00 .07*
(10.67)
3. Education? 411 -.07 21%* -.09** -10** .10**  .15** - 08** .22** . 08* -15*%* 15** 01
(1.32)
4. Conservative 2.29 14%*  -.06 -.10* .03 -11%* - 22%*  08**  -17** -05 24%* . 08%  -12*%*
Political Values
(0.89)
5. Trait Anxiety 4,18 -17%*  -10*  -.09 .04 -14**  -.07 .09* -.08 30** .08 -14**  14%*
(1.41)
6. Cognitive Reflection 0.39 24%*%  12* 12* -16** - 19** 22%% - 18**  20**  -.07 -31**  28** -03
(0.40)
7. AOT 4,12 A1* .02 A8**  -29**  -06 .35** -13**  27%* .03 -31**  14%*  14%*

(0.42)
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M (SD) 1. 2. 3. 4, 5. 6. 7. 8. 9. 10. 11. 12. 13.
8. Faith in Intuition 3.42 -.06 .02 -.09* .07 A2* -22*%*  -16* -.09* .04 28**  -16** .05
0.77)
9. Science Curiosity 3.04 .07 -.02 23**% . 21%* - 10* 29%*% 37+ - 11* .03 -20%*  11* 19%*
(0.60)
10. COVID-19 Worry ~ 5.26 -17*%*  18* .08 -.06 32**  -.09 .05 .06 .01 -.03 -.05 .30*
(1.33)
11. COVID-19 2.16 -11* .06 -17**  31%* .07 -A48*%* - 49%*  34*%*  _28** .04 -29*%*% - 13**
Unfounded Beliefs
(0.84)
12. COVID-19 0.77 A5** 02 A5%*  -.08 -15%*  34**  16*%*  -18** 15** -04 -.36** -.06
Knowledge
0.17)
13. COVID-19 4.39 -28*%*  11* .04 -A7** 23%*  -02 20%* .09 23**%  41** - 21*%*  -01
Behavior
(0.53)

Notes. AOT = Active Open-minded Thinking; ! 1 = elementary school, 2 = high school, 3 = bachelor’s degree, 4= college, 5 = graduate

school, 6 = PhD; 2 1 = extremely left/liberal, 3 = center, 5 = extremely right/conservative; *p < .01, **p < .001
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The predictors of COVID-19 responsible behavior

To test the prediction of responsible behavior regarding C-19 threat, we estimated a
structural equation model using ML estimator and confidence intervals (CI) of parameter estimates
calculated through 5000 bootstrap samples. We deemed the effect significant if the 95%
bootstraped CI did not include zero. In the model, individual differences: anxiety, cognitive
reflection, actively open-minded thinking, faith in intuition and science curiosity, served as
predictors of C-19-related worry, unfounded beliefs, knowledge and responsible behavior,
whereas C-19-related worry, unfounded beliefs and knowledge served as mediators of the effects
of individual differences on the C-19 responsible behavior. We note that C-19 related worry was
measured with one item and it is therefore included in the model as an observed variable.
Knowledge on C-19 was measured with six loosely related items about various aspects of
coronavirus and C-19 so we believed it was more appropriate to include it as an index calculated
as mean of correct responses on the six questions rather than a latent variable. Rest of the variables
in the regression portion of the model were latent. We calculated indirect effects by multiplying
the effect of a predictor on a mediator with the effect of a mediator on the criterion while
controlling for the effect of the predictor on the criterion. The tested model showed an appropriate
fit to the data (3% (910) = 2575.77, p < .001; CFl = 0.88; RMSEA = 0.04, 90% CI [0.04, 0.05], AIC

= 107018.634). We show the structural/regression portion of the model with only significant
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parameter estimates in Figure 1, while all regression estimates are shown in the online

supplemental materials?.

In total, we explained 11.4% variance of C-19-related worry. As for the “emotional part”
of our model, trait anxiety predicted how concerned are the participants about the situation and
that variable predicted C-19 responsible behavior. Neither of the “cognitive” variables was related
to COVID-related worry. The indirect effect of anxiety on more responsible behavior via worry
was significant (0.061, 95% CI [0.040, 0.092]), indicating that the effect of trait anxiety on

responsible behavior regarding C-19 was fully mediated through C-19-related worry.

We explained 39.7% of variance of C-19-related unfounded beliefs. The beliefs were
negatively predicted by cognitive reflection and actively open-minded thinking and positively
predicted by faith in intuition, while the relationships of science curiosity and anxiety with the
unfounded beliefs were non-significant. Unfounded beliefs significantly predicted less responsible
behavior and the effects of cognitive reflection (0.136, 95% CI [0.043, 0.282]), actively open-
minded thinking (0.111, 95% CI [0.035, 0.262]) and faith in intuition (-0.037, 95% CI [-0.080, -
0.012]) on behavior were all mediated by unfounded beliefs. This suggested that individuals who
are less reflective, less open-minded and show more faith in intuition engage in less responsible

C-19-related behavior due to the amount of unfounded beliefs they had about C-19.

The predictors from our model explained 13.5% of variance of C-19 related knowledge.

Significant predictors were cognitive reflection (positive) and faith in intuition and trait anxiety

2 We also ran a model in which we included sociodemographic variables as controls and
the results were largely the same. The regression estimates from model with controls are also available in
the online supplemental materials.
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(both negative), although the relationships with the latter two variables were very weak.

Knowledge about C-19 did not predict C-19 related responsible behavior.

Finally, once the other predictors in the model were controlled for, among individual
difference variables only science curiosity remained a direct predictor of responsible behavior. In

total, with our model we explained 28.6% of variance in C-19 responsible behavior.
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Figure 1. Structural equation model for prediction of responsible behavior regarding COVID-109.
Values shown are unstandardized regression coefficients and 95% confidence intervals calculated
on 5000 bootstrap samples are in the parentheses. Latent variables are denoted as ellipse nodes
and observed variables are denoted as rectangle nodes. AOT = Actively open-minded thinking. (n

= 962).

Discussion
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Our main finding was that C-19 responsible behavior follows both from emotions and
cognitions about C-19 situation. Our correlation and SEM analyses showed that greater worry and
weaker endorsement of C-19 unfounded beliefs lead to more responsible C-19 behavior. At the
same time, knowledge of the most important facts about C-19 situation showed non-significant
relationship to C-19 behavior, though it correlated moderately positively with cognitive reflection

and moderately negatively with C-19 unfounded beliefs.

We confirmed our expectation that trait anxiety would be a significant predictor of
perceived threat related to the situation, and, in turn, lead to responsible C-19 behavior. In other
words, dispositionally anxious individuals reacted to the current situation with more fear and worry
and adhered to the recommendations about how to behave. Anxiety and worry had, as Sweeny and

Dooley (2017) put it, an upside of making people behave in a more responsible way.

The unfounded beliefs had a significant negative effect on C-19 responsible behavior:
individuals that believe in conspiracy and unscientific claims about C-19 behave less responsibly
(see Pavela Banai, Banai and Miklousi¢, 2020 for similar findings), supporting the idea of
consequentiality of unfounded beliefs (Van Prooijen & Douglas, 2018). Almost all explored
psychological determinants were significant predictors of unfounded beliefs in the expected
direction. Cognitive reflection and actively open-minded thinking predicted less and faith in
intuition more endorsement of unfounded beliefs. Stated simply, less smart/rational individuals
(cognitive reflection), that are reluctant to seek contrary evidence before making judgment
(actively open-minded thinking) and trust their “gut feelings” (faith in intuition) more frequently
endorsed unfounded C-19 beliefs. The three traits indirectly influenced responsible behavior

through the unfounded beliefs.
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It has to be noted that, even though in the model neither of these traits predicted behavior
directly but through unfounded beliefs, unlike cognitive reflection and faith in intuition, actively
open-minded thinking was correlated positively and significantly with responsible behavior. This
is in line with some previous findings that actively open-minded thinking correlates with various
outcomes even when other thinking dispositions do not. For example, actively open-minded
thinking correlates with beliefs about global warming, vaccine-autism relationship, evolution or
stem cells research substantially higher than cognitive reflection (Pennycook et al., in press).
However, actively open-minded thinking is not a unidimensional measure. Thus, in our study, we
had omitted two items from the original actively open-minded scale due to their low correlation
with the other items of the scale (see the method section). In addition to increasing internal
consistency of the scale, this change also resulted in a stronger correlation with the criterion
variable in comparison with the full scale. By looking at the content of the removed items, it seems
that they are mostly related to one of the two major components of actively open-minded thinking,
absence of unjustified high confidence. The remaining items are mostly related to the other
component, absence of myside bias. Therefore, our results indicate that the tendency to question
one’s initial beliefs and look for counterarguments is at the core of AOT being a determinant of

C-19 misbehaving.

While supporting consequentiality of unfounded beliefs, our data somewhat surprisingly
revealed non-significant relationship between C-19 knowledge and responsible C-19 behavior. On
the one hand, the result is surprising because one would expect that people who know more about
the disease and its perils would be more careful in their behavior. On the other hand, the result is
not so surprising given the extant literature on the “knowledge-behavior gap” showing that the

relationship between knowledge and behavior is generally very small or moderate at best (Rimal,
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2000). Still, the question is why the beliefs are and the knowledge is not important determinant of
C-19 behavior? There are two possibilities. The first one probably has to do with the difference in
conceptual proximity between the pairs of constructs. The beliefs are closer to the behavior than
the knowledge in several ways. First, if one thinks that the whole C-19 narrative is a hoax or that
the disease can be easily cured, one will be less motivated to behave in responsible ways. Second,
if one has incorrect beliefs about the origin of the virus and ways of treating the disease, one will
probably also have incorrect beliefs about the behavior. Finally, if one questions the official
COVID-19 facts, one will also question official behavior recommendations. At the same time, the
knowledge items dealt with broad concepts while behaviors were quite specific, and judging
factual items to be true or false had less clear implications for the behavior (Ajzen, Joyce, Sheikh
and Cote, 2011). The second possibility relates to some deficiency of our knowledge measure. For
example, one could question content validity of the measure. Namely, we asked our participants
about the symptoms of the disease, high-risk groups, mortality rate, effectiveness of the vaccine
and contagiousness of the virus. It can be argued that the knowledge of these facts is not relevant
for behavior (i.e. whether one stays at home and avoids physical contacts, washes hands or sneezes
in a handkerchief) and that we missed some more relevant aspects of the knowledge for this kind
of behavior (i.e., knowledge about means through which the virus is transmitted). Our reasoning
was that the knowledge measure should approximate one’s general interest/knowledgeability
about the topic so that knowing more about one aspect of the virus will be related with knowing
more about the other aspects. Although we still believe in the reasoning behind this approach, in
the current research this was not the case. Therefore, the relationships among different aspects of

knowledge and its relationship with behavior should be tested in future studies.
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Contrary to our prediction, science curiosity did not predict endorsement of C-19
unfounded beliefs but had a substantial direct effect on responsible behavior. We can only
speculate about the reasons here. Science curiosity might exhibit its influence on behavior not
thorough its effect on unfounded beliefs but on some other variable that we did not capture with

our model (e.g., trust in scientists or some relevant aspects of knowledge that we failed to assess).

In our study we failed to support efficacy of the “consider counter-arguments” technique
on C-19 unfounded beliefs. Regardless of whether they were exposed to “consider counter-
arguments” intervention or not, participants showed same levels of endorsement of C-19 related
unfounded beliefs. We attribute this finding to the fact that our participants probably held a deeply
developed beliefs about coronavirus/C-19 issues because they have been by far the most salient
topics discussed in public sphere including news media, social networks and informal social
contacts for weeks. Possibly people already came with firmly formed opinions and our simple

intervention could do a little to change their cognitions.

Still, we believe that this does not mean that interventions aimed at inducing more actively
open-minded way of thinking are useless in this situation. We partly derive this conclusion from
our own data. In our model, actively open-minded thinking was a substantial predictor of lesser
endorsement of C-19 unfounded beliefs and had significant indirect influence on responsible
behavior. Therefore, it seems that teaching actively open-minded thinking could be beneficial,
although these educational efforts should probably be more long-term oriented than a “one-shot”

intervention (Baron, Gircay and Metz, 2017).

Our findings are qualified by three limitations: we used one-point cross-sectional study,

several of our measures were developed ad hoc for this study and our sample was self-selected
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resulting in our participants being mostly well-educated and probably more interested and
knowledgeable about the topic than the general population would be. The last two facts probably
restricted the range of responses on many of our variables. For example, more educated individuals
probably scored higher that the general population would on actively open-minded thinking,
cognitive reflection and COVID-19 knowledge while participants that decided to participate in our
study were probably also more motivated for learning about the virus and possibly even more
worried and anxious about the disease. The possible result of this range restriction due to self-
selection effects in our sample is underestimation of the effects. In other words, we would expect
the obtained effects to be higher in the general population than in our sample. In our view, the first
limitation is, thus, more serious for the study’s contributions. Due to our study design we cannot
be in any way certain about the causal order among the constructs in our research model. However,
we based the directions of the effects in our model on the theoretically grounded and empirically
confirmed relationships between these variables and we believe that because of the urging need to
confront the public health crisis, even this imperfect attempt could be informative to the interested

audience.

Conclusion

Responsible C-19 behaviors follow from both perceived psychological threat related to
corona virus and a more rational grasp of the current situation. Irresponsible behavior seems to be
grounded in unfounded beliefs, and independent of the basic knowledge about the situation. In
order to ensure adherence to guidance, responsible institutions should stress the perils of the
situation and try to publicly scrutinize the most frequent unfounded beliefs about the corona virus

and its effects. If the current situation persists in the medium term as expected (i.e., until the
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vaccine is found), psychologists could also encourage actively open-minded thinking in order to

improve beliefs, judgments and behaviors related to the C-19 crisis.
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can fight it, your behavior in the new situation and some psychological factors that could affect
your thoughts and behaviors. The purpose of this research is to better understand our psychological
adjustment to this crisis so that we can better deal with other, similar challenges in the future. You
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