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IRRATIONAL BELIEFS PREDICT COVID-19 RELATED HEALTH BEHAVIORS

Abstract
In the coronavirus “infodemic”, people are exposed to both official recommendations and to
potentially dangerous pseudoscientific advice claimed to protect against COVID-19. We
examined whether irrational beliefs predict adherence to COVID-19 guidelines as well as
susceptibility to such misinformation. Irrational beliefs were indexed by cognitive intuition,
Type | error cognitive biases, COVID-19 knowledge overestimation, and belief in COVID-19
conspiracy theories. Participants (N=407) reported (a) how often they followed guidelines (e.g.,
handwashing), (b) how often they engaged in pseudoscientific practices (e.g., consuming garlic,
colloidal silver), and (c) their intention to receive a COVID-19 vaccine. Conspiratorial beliefs
consistently predicted all three outcomes. Cognitive intuition and knowledge overestimation
predicted lesser, while cognitive biases predicted greater adherence to guidelines. Cognitive
intuition and cognitive biases predicted greater use of pseudoscientific practices. Our results
highlight the irrational beliefs predictive of COVID-19 related health behaviors, with conspiracy

theories proving to be the most detrimental.
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Irrational Beliefs Differentially Predict Adherence to Guidelines and Pseudoscientific
Practices During the COVID-19 Pandemic
With the developing coronavirus pandemic, societies are forced to introduce new
measures to curb the infection rate. This means that, among other things, ordinary people are
asked to adopt enhanced protective health behaviors, such as social distancing and frequent
handwashing. However, along with these official recommendations, people are exposed to
medical misinformation and unverified content pertaining to COVID-19, which have proliferated
rapidly through social media (Depoux et al., 2020; Kouzy et al., 2020; Mian & Khan, 2020;
Zarocostas, 2020). In fact, we are “not just fighting an epidemic; we’re fighting an infodemic.
Fake news spreads faster and more easily than this virus, and is just as dangerous” (WHO, 2020).
Pseudoscientific recommendations such as consuming garlic, drinking ginger tea or rinsing nose
with saline, became so pervasive that the WHO (n.d.) had to officially debunk the claims about
their effectiveness. Certain pseudoscientific practices (PSPs) are extremely dangerous — for
example, more than 700 Iranians were reported dead of methanol poisoning falsely believing it
was a miracle cure for COVID-19 (Associated Press, 2020). Another “victim” of the infodemic
is the COVID-19 vaccine, which is still in development. Even amid the pandemic, the topic of
vaccination has provoked an online backlash (e.g., Mooney, 2020). Given the grave
consequences of vaccination refusal, such as failure to reach herd immunity, it is important to
understand why some people might be reluctant to get immunized.
Both adherence to official public health recommendations and the use of PSPs might be

embedded in a set of irrational beliefs. We refer to irrational beliefs as an umbrella term that
covers beliefs which lack a solid evidence base or defy principles of normative rationality (ZeZel]

& Lazarevi¢, 2019). In this study, we explored whether people who differ in their predisposition
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to form irrational beliefs also differ in their tendency to follow appropriate preventive measures
for COVID-19. More precisely, whether irrational beliefs such as cognitive intuition,
susceptibility to type I error cognitive biases, overestimation of one’s own COVID-19
knowledge, and belief in COVID-19 conspiracy theories predict adherence to COVID-19
guidelines, use of PSPs, and intention to receive a COVID-19 vaccine if it were available. While
cognitive intuition and cognitive biases can be seen as general, content-independent types of
irrational beliefs, knowledge overestimation — a miscalibration error resting on a discrepancy
between objectively measured and self-estimated knowledge — and belief in conspiracy theories
— potential source of false knowledge about a particular subject — are content-laden irrational
beliefs pertaining to a specific event or a class of events. The effect of each irrational belief on
the chosen health behaviors was examined together with the three other types of irrational beliefs
to discern its relative predictiveness.

Cognitive intuition is often assessed with the Cognitive Reflection Test (CRT; Frederick,
2005), which consists of three items that lead most people to answer quickly and incorrectly.
Previous research has shown that misleading intuitions predict paranormal beliefs (Pennycook et
al., 2012; Stahl & van Prooijen, 2018) as well as religious beliefs (Pennycook, Fugelsang, &
Koehler, 2015; Shenhav et al., 2012). In the health domain, cognitive intuition was related to
beliefs about the effectiveness and self-reported use of complementary and alternative treatments
both before (Browne et al., 2015; McPhetres & Pennycook, 2019; see also Lindeman, 2011) and
during the COVID-19 pandemic (Cavojova et al., 2020; Erceg et al., 2020; Pennycook et al.,
2020). However, recent findings on the relation between CRT performance and adherence to
official COVID-19 guidelines are mixed — while some found a negative relation (Stanley et al.,

2020), others failed to establish any link (Cavojova et al., 2020; Erceg et al., 2020; Pennycook et
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al., 2020; cf. Stanley et al., 2020). We expected that higher cognitive intuition would predict
lesser adherence to COVID-19 guidelines (H1a), greater use of PSPs (H1b), and weaker
intention to get vaccinated against COVID-19 (H1c).

Cognitive biases, as systematic departures from what is normatively defined rational
behavior, can be viewed as yet another broad category of irrational beliefs. Although they have
been proven to be predictive of some paranormal (Bressan, 2002; Pennycook et al., 2012; Srol,
2020; van Prooijen et al., 2017) and pseudoscientific beliefs (Pennycook, Cheyne et al., 2015;
Redelmeier & Tversky, 1996; Srol, 2020), cognitive biases remain underexplored in the domain
of both PSPs and adherence to public health guidelines. The list of cognitive biases is
considerably heterogeneous and ever evolving (Kahneman & Frederick, 2005; Pohl, 2004;
Stanovich, 2009; Teovanovi¢ et al., 2015). Therefore, in our study, we opted to include only a
subset based on a general tendency to make a type | error, that is, to make false conclusions on
relations between unrelated phenomena. These biases included illusory correlation detection,
base-rate neglect, gambler’s fallacy, and hot-hand fallacy. We expected that a higher
susceptibility to such cognitive biases would predict lesser adherence to COVID-19 guidelines
(H2a), greater use of PSPs (H2b), and weaker intention to get vaccinated (H2c).

Knowledge overestimation is typically calculated as a difference between self-estimated
and objectively estimated knowledge on a certain subject (Ackerman et al., 2002; Harvey, 1997,
Kleitman & Stankov, 2001; Kruger & Dunning, 1999; Stankov, 2000). Pennycook and
colleagues (2017) showed that intuitive individuals tended to be more overconfident on the CRT,
rating themselves as relatively reflective, despite their test scores showing otherwise. Thus, it is
their non-reflexivity prevents them from recognizing their ignorance (see also Dunning, 2011,

Kruger & Dunning, 1999). Disagreement between self-assessed and objectively assessed
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knowledge has been widely documented in the health domain (for a review, see Dunning et al.,
2004), which carries obvious negative implications for people’s safety. In this study, we
expected that higher levels of COVID-19 related knowledge overestimation would predict lesser
adherence to COVID-19 guidelines (H3a), greater use of PSPs (H3b), and weaker intention to
get vaccinated (H3c).

The COVID-19 pandemic is a public health crisis and, as such, a fertile ground for
conspiracy theories (Gongalves-Sa, 2020; van Prooijen & Douglas, 2017). This aspect of the
infodemic might be especially dangerous since medical conspiracy theories have been
consistently associated with a range of risky health behaviors including less sunscreen use, not
getting annual check-ups or vaccinations, less contraceptive use, and HIV medication non-
adherence (e.g., Bogart et al., 2010; Jolley & Douglas, 2014; Oliver & Wood, 2014; Setbon &
Raude, 2010; Thorburn & Bogart, 2005). However, recent studies examining the relation
between belief in COVID-19 conspiracy theories and self-reported adherence to recommended
behaviors have produced inconsistent results. While some found a relation with adherence to
health guidelines (Imhoff & Lamberty, 2020; see also Swami & Barron, 2020), others did not
(Cavojova et al., 2020; see also Plohl & Musil, 2020). Furthermore, conspiracy theories might be
predictive of some, but not other types of recommended protective behaviors — for example,
believing in COVID-19 conspiracy theories was related to less social-distancing but unrelated to
personal-hygiene behaviors (Pummerer & Sassenberg, 2020). As for pseudoscientific practices,
it was shown that people more prone to conspiratorial thinking were more likely to endorse
claims related to the effectiveness of complementary and alternative medical treatments in
general (Lamberty & Imhoff, 2018; Lobato et al., 2014; Pennycook, Cheyne et al., 2015) and

that they reported greater use of PSPs to prevent contracting coronavirus (Cavojova et al., 2020;
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Pummerer & Sassenberg, 2020; see also Imhoff & Lamberty, 2020). Thus, although there is
converging evidence suggesting that conspiracy theories are predictive of PSPs, more studies are
needed to explore their influence on adherence to COVID-19 guidelines. We expected that
stronger beliefs in COVID-19 conspiracy theories would predict lesser adherence to COVID-19
guidelines (H4a), greater use of PSPs (H4b), and a weaker intention to get vaccinated (H4c).

In sum, the present study builds upon emerging research on evidence and non-evidence
based COVID-19 related recommendations by examining the predictiveness of different
irrational beliefs for COVID-19 related health behaviors in a single design. We will examine if
both content-independent (i.e., cognitive intuition and susceptibility to type | error cognitive
biases) and content-laden irrational beliefs (i.c., overestimation of one’s own COVID-19
knowledge and belief in COVID-19 conspiracy theories) are relevant for adherence to official
COVID-19 guidelines, use of PSPs, and intention to receive a COVID-19 vaccine.

Methods
Sample and Procedure

We recruited a total of 754 participants via a snowball procedure and through social
networks (Facebook and Viber groups), between April 10 and April 22. The final sample (N =
407) included participants who did all of the following: fully completed the questionnaires,
accurately responded to all three attention check items, and confirmed that they did not search
for information online while completing the questionnaires. The mean age of participants was
34.88 years (SD = 12.81). Females were overrepresented in the sample (76.9%), as were
participants with higher education: about 0.5% of participants completed elementary school,
42.5% completed high-school, 30.2% completed undergraduate studies, and 26.3% completed

graduate studies. The questionnaire was administered in Serbian language.
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This study is a part of a larger project (https://osf.io/9njp3/). The full list of measures is

available at https://osf.io/qk9nf/.

Instruments and Variables

Cognitive Intuition was assessed via the CRT (Frederick, 2005), consisting of three items
which cue a fast but incorrect response (we initially tried out three additional tasks, but decided
to use the ones in the original version). One example of an item is the following question: “A
racket and a ball cost 1100 RSD [Serbian currency] in total. The racket costs 1000 RSD more
than the ball. How much does the ball cost?”. Although the correct answer is “50 RSD”
approximately 40% of participants answered “100 RSD”. A total score was calculated as a sum
of intuitive responses (a = .63).

Type | Error Cognitive Biases were measured with six heuristics-and-biases tasks which
tap into peoples’ tendency to erroneously recognize relations between unrelated phenomena.
They were represented with two covariation detection problems as measures of illusory
correlation (Smedslund, 1963), two base rate problems (Tversky & Kahneman, 1974), and two
probability judgment tasks measuring hot-hand fallacy (Gilovich et al., 1985) and gambler’s
fallacy (Tversky & Kahneman, 1974). We calculated the total score as the average of biased
responses across tasks (a = .52).

Belief in COVID-19 Conspiracy Theories Scale was developed for the purpose of this
study. It consisted of 13 items representing most popular conspiracy theories circulating in
digital media and conversations on social networks (e.g., “5G electromagnetic field exposure
played a role in the coronavirus pandemic”). Response options ranged from 1 (Completely
Disagree) to 5 (Completely Agree). The scale was highly reliable (a = .90). We averaged

responses for the 13 items to form a total score.
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COVID-19 Related Knowledge Overestimation represented the difference between
standardized scores of subjectively estimated and objectively assessed knowledge. Subjective
estimation of knowledge relating to COVID-19 was represented with a single item (“How would
you rate your knowledge about the new coronavirus?”’) on a scale ranging from 1 (Insufficient) to
5 (Excellent). Objective knowledge was assessed using a previously developed test (Lep et al.,
2020), which consisted of nine true or false statements relating to COVID-19 (e.g., “The
coronavirus is transmitted through respiratory droplets”); the total score was summed and ranged
between zero and nine.

Adherence to COVID-19 Guidelines was measured with 12 items based on the official
WHO and the Serbian Ministry of Health COVID-19 guidelines (« = .69). Five items related to
newly introduced (e.g., social distancing) or enhanced (e.g., thorough handwashing) health
behaviors, in the previous two weeks, rated on a scale ranging from 1 (Never) to 5 (Very Often).
Additional seven items referred to behaviors recommended to be avoided during the outbreak
(e.g., visiting other households or attending social gatherings). Participants rated the frequency of
these behaviors in the previous two weeks by entering a number. These seven items were
multiplied by -1 so that higher scores would always correspond to greater adherence to
recommended practices. To convert into a common metric, all item scores were standardized. To
handle outliers, z-values above 3.29 were winsorized. A total score was calculated as an average
of all 12 items.

Use of PSPs related to COVID-19 was assessed via a 12-item scale created for the
purpose of this study (a = .73). Five items were based on the list of common myths indicated on
the WHO website (WHO, n.d.), while the remaining seven were based on PSPs against COVID-

19 commonly reported in digital media outlets. Participants rated how often they used PSPs in
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the previous two weeks as a means to protect themselves against COVID-19 on a scale ranging
from 1 (Never) to 5 (Very Often). We averaged the participants’ responses for all 12 items to
create a total score.

Vaccination intention was assessed by asking participants to rate their willingness to
receive a COVID-19 vaccine if it were available at that time. The scale ranged from 1 (Definitely
would not) to 5 (Definitely would).

Results

The dataset (https://osf.io/cpe5t/) and analysis code (https://osf.io/Srabw/) are available at

the OSF.

Table 1 shows descriptives for health related behaviors during the pandemic. Frequencies
regarding adherence to COVID-19 guidelines indicate that 76.7% (n = 312) of the participants
reported adhering to at least three out of five newly introduced or enhanced health behaviors
often or very often. As for behaviors that were recommended to be avoided (e.g., visiting other
households), as much as 27.8% (n = 113) of participants reported always avoiding all of them. In
terms of use of PSPs, responses were more diverse. While 67.6% (n = 275) of participants
reported having used at least one PSP often or very often, 11.3% (n = 46) had rarely or never
used any of the listed PSP. Finally, although 49.1% (n = 200) of participants reported they would
definitely or probably receive a COVID-19 vaccine, a significant percent (26.8%; n = 109) of
participants stated they definitely or probably would not.

Descriptive statistics and bivariate correlations between all measured variables are
presented in Table 1. Regarding content-independent beliefs, even though participants did not
produce many intuitive responses on the CRT, they showed moderate susceptibility to type I

error cognitive biases. As for content-laden irrational beliefs, participants moderately endorsed
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COVID-19 conspiracy theories and only modestly overestimated their knowledge about COVID-
191, Eight out of twelve zero order correlation coefficients between four types of irrational
beliefs and the three health behaviors were statistically significant (ps <.05), all in the expected
direction.

[Table 1 about here]

To further test the hypotheses, that is, to discern the predictive power of a single variable
in the set when the effects of others were controlled for, we ran three multiple regression models
with adherence, PSPs, and vaccination intention as outcome variables. Cognitive intuition,
susceptibility to type | error cognitive biases, Overestimation of COVID-19 knowledge, and
belief in COVID-19 conspiracy theories served as predictors (see Table 2).

The model predicting adherence to COVID-19 guidelines had relatively low explanatory
power (F(4,402) = 7.78, R? = .07, p < .001). As expected, cognitive intuition, overestimation of
COVID-19 related knowledge, and belief in COVID-19 conspiracy theories, negatively predicted
adherence to COVID-19 guidelines (H1a, H3a, and H4a respectively). Contrary to our
hypothesis (H2a), susceptibility to type I error cognitive biases positively predicted Adherence to
COVID-19 guidelines.

When it comes to use of PSPs, susceptibility to type | error cognitive biases,
overestimation of COVID-19 related knowledge, belief in COVID-19 conspiracy theories
significantly contributed to the model, explaining 14% of the variance (F(4,402) = 16.89, R? =
.14, p <.001). This suggested that those with more biased thinking, knowledge overestimation
and beliefs in COVID-19 conspiracy theories were more likely to follow pseudoscientific advice,

which is in line with H3b, and H4b, but not with H2b.

! Since scores on all variables had a non-normal distribution, we re-ran all the analyses on normalized scores using
Blom’s transformation. Results of the analyses on normalized scores are detailed at https://osf.io/8nfz2/.
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Regarding vaccination intentions, the model explained a substantial amount of the
variance, that is, 29% (F(4,402) = 41.89, R? = .29, p < .001). In line with H4c, belief in COVID-
19 conspiracy theories negatively predicted COVID-19 vaccination intentions, suggesting that
those endorsing COVID-19 conspiracy theories may be less likely to get vaccinated when a
vaccine becomes available. Contrary to our expectations (H2c), we observed that susceptibility
to type | error cognitive biases positively contributed to the model, suggesting that those that
were more prone to cognitive biases may be more likely to get vaccinated against the virus. To
make sure that the inclusion of a vaccine-related conspiracy in the total score (i.e., “One should
be careful when a vaccine against coronavirus is developed because no one knows what they will
inject in us”) did not artificially increase the predictivity of the model, we conducted a sensitivity
analysis omitting this question. This model accounted for 26% of the variance (F(4,402) = 35.2,
p <.001), corroborating the robustness of the relation between Beliefs in COVID-19 conspiracy
theories and COVID-19 vaccination intentions.

Across all regression models, Belief in COVID-19 conspiracies and type | error cognitive
biases were the most consistent predictors of health behaviors related to COVID-19.

[Table 2 about here]

To gain more insight about the relations between outcome variables, and to make sure
that the significant regression models were not the result of p-value inflation, we conducted a
canonical correlation analysis, a multivariate type of the general linear model (Thompson, 2005).
The results are presented in Table 3, suggesting that two out of three canonical correlations were
significant.

[Table 3 about here]
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The first canonical function reflects the relations between Beliefs in COVID-19
conspiracy theories and, to a much lesser extent, susceptibility to type I error cognitive biases
and cognitive intuition, on the one hand, and weaker COVID-19 vaccination intentions and
greater use of PSPs, on the other. These results indicate that vaccination hesitancy and use of
PSPs have relations with intuitive and biased thinking and belief in conspiracy theories. This
component explained more than 10% of the variance across the two sets of variables. Moreover,
the proportions of explained variance support the examination of irrational beliefs as predictors
of health behaviors.

The second canonical function reflects the relations between a greater susceptibility to
type | error cognitive biases and lesser COVID-19 knowledge overestimation, on the one hand,
and a higher rate of acceptance of all available preventive practices, on the other. This suggests
that following all types of health practices is related to a greater susceptibility to type I error
cognitive biases and lesser COVID-19 knowledge overestimation. However, since this
component explained only 3% of the variance across the variable sets, this finding should be
interpreted with caution.

Discussion

We found that health behaviors related to COVID-19 — adherence to COVID-19
guidelines, use of PSPs, and intentions to get vaccinated against COVID-19 — were all predicted
by irrational beliefs to some degree.

Belief in COVID-19 conspiracy theories was the most consistent predictor of each type
of health behavior. This is in line with previous findings showing positive relations between
conspiratorial thinking and use of PSPs (Cavojova et al., 2020; Oliver & Wood, 2014), non-

adherence to medical or public health recommendations (Imhoff & Lamberty, 2020; Oliver &
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Wood, 2014), and unwillingness to get vaccinated (e.g., Setbon & Raude, 2010). It further
strengthens the view of conspiratorial beliefs as a part of “contaminated mindware” (Rizeq et al.,
2020; Stanovich et al., 2016) or unwarranted beliefs detrimental to one’s rational thought
process, thus influencing decisions that may lead to detrimental health outcomes. In our study,
the relation between conspiratorial beliefs and unwillingness to get vaccinated against COVID-
19 was particularly strong. Importantly, this relation held even the total score in this model
deliberately excluded vaccination conspiracy theory, leaving instead a number of theories about
the origin of the virus and political abuse of the health crisis that do not necessarily lead to
vaccine refusal. For example, it may be possible that a person believes that the virus was
fabricated in a laboratory, but still considers it dangerous and is willing to protect themselves
with a vaccine. Our data, however, show that even such beliefs are related to a weaker
vaccination intention. This could be due to a more general assumption common to both
phenomena: that key information, such as the truth about the harmfulness of vaccines or about
the source of pandemic, is hidden from the general public and that one cannot trust official
sources (Wood et al., 2012; Luki¢ et al., 2019).

Other irrational beliefs were also somewhat predictive of the health behaviors. While
Type | error cognitive biases were directly related (zero order correlation) only to PSPs, after
controlling for other irrational beliefs in the regression analyses, they positively predicted each
health behavior. This seemingly surprising finding may be due to the cost asymmetry between
false-positive and false-negative errors (Haselton & Buss, 2000) particularly in critical situations
such as a global pandemic. More precisely, the cost of a type Il error — refraining from
preventive practices that may result in an avoidable COVID-19 infection — could be perceived as

higher than the cost of a type | error — following ineffective practices. Thus, the susceptibility
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towards type | errors, despite the lower reliability of the measure, was consistently positively
associated with opting to uncritically pursue any health recommendation.

We also found that, to a lesser degree, those that rely on cognitive intuition and follow
their “gut feelings” may be more susceptible to pseudoscientific advice as well as being more
relaxed when it comes to following evidence-based recommendations. Finally, those who
overestimated their COVID-19 knowledge reported lesser engagement in recommended
behavior, but were also somewhat less prone to using PSPs.

Both content-laden and content-independent irrational beliefs were to some degree
predictive of COVID-19 health behaviors. Conspiratorial beliefs regarding COVID-19, as a
content-laden irrational belief, was most strongly tied to all three types of behaviors; however,
susceptibility to type I error cognitive biases also proved to be significant for all three outcomes,
after controlling for other predictors. This is important, as the effects of content-independent
irrational beliefs may have the potential to be generalized to various types of behaviors, beyond
the pandemic. However, the relative power of content-independent beliefs to predict health
outcomes, in comparison to content-laden ones, remains to be studied further.

Of note, adherence to COVID-19 guidelines was the most weakly predicted health
behavior. A relatively modest predictive power of irrational beliefs on adherence to COVID-19
guidelines might be due to ceiling effects that have likely resulted from lockdown policies and
campaigns (e.g., #StayAtHome), both world-wide and locally. This has left people with fewer
behavioral choices, particularly with regards to social distancing. On the other hand, engaging in
PSPs was optional and may have permitted greater influence of intrinsic dispositions, including
irrational beliefs, on health behaviors. Similarly, at the time of data collection, there was no

vaccine developed against COVID-19, meaning that no vaccination policies were in place. In
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addition, vaccination was assessed as an intention (as opposed to retrospective self-reporting).
This may have led to a greater influence of intrinsic dispositions on the outcome.
Strengths, limitations, and suggestions for future work

Our study adds to the existing literature in several ways. First, we put together a
comprehensive battery of irrational beliefs to predict health behaviors, which allowed us to
compare their predictive power. Second, we examined different types of health behaviors
pertaining to evidence-based and non-evidence-based recommendations related to the COVID-
19 pandemic. In addition, the instruments we developed for their assessment proved to be
discriminative and reliable. Third, the fact that the data were collected during the peak of the
pandemic (Serbia Coronavirus, n.d.) adds to their validity.

Several limitations merit comment. The fact that only behaviors included in official
guidelines were assessed, precluded other preventive behaviors, such as wearing masks or
gloves. Importantly, the guidelines were supported by lockdown policies, which may have
reduced the variability and influence of irrational beliefs on these behaviors. In addition, the
health behaviors were self-reported. Future studies could examine observed behaviors (e.g.,
assessing social distancing using location tracking apps) to increase the confidence attached to
the current findings. This study addressed the question of content overlap between predictors
(irrational beliefs) and criteria (health behaviors). To further disentangle the differential effects
of content-laden and content-independent beliefs, following studies need to include more diverse
representatives of both types of beliefs and compare their relative contribution. This may be
useful to inform future interventions targeting beliefs — for example, the relative importance of

targeting cognitive belief systems versus health communication regarding a particular content.
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Finally, as we mentioned in the results, the scores on the COVID-19 knowledge test were
negatively skewed indicating that the test was easy for the participants. This was likely due to
heavy media coverage of COVID-19 and that people were continuously learning about the virus.
Nonetheless, this and other assessments included in our study revealed meaningful relations
between irrational beliefs, namely conspiratorial thinking, and relevant health behaviors during
the COVID-19 pandemic.

The rapid proliferation of COVID-19 related misinformation through social media
(Depoux et al., 2020; Kouzy et al., 2020; Mian & Khan, 2020; Zarocostas, 2020) may have the
potential to substantially impact health outcomes. We propose that future interventions should
focus on conspiracy theories, which, in our study, were detrimental for a range of preventive
health behaviors. Some of the promising interventions to counter science misinformation and
conspiracy theories include presenting people with factual corrections (e.g., Porter et al., 2018;
Porter et al., 2019), combining factual corrections with personal/social narratives (Lazi¢ &
Zezelj, under review), “inoculating” them by presenting anti-conspiracy information prior to
conspiracy theories (e.g., Jolley & Douglas, 2017), and exposing misleading argumentation
techniques (e.g., Roozenbeek & van der Linden, 2019).

Conclusion

A starting point for social and behavioral sciences to mitigate the effects of global
pandemics (Van Bavel et al., 2020) is to understand the psychological underpinnings of health
behaviors during the course of the crisis. Our study highlights that people prone to a particular
set of irrational beliefs are less likely to follow official COVID-19 guidelines and more likely to
engage in PSPs. Once again, and strongly corroborating our hypotheses, conspiracy theories

have shown to pose a serious threat to public health — one that demands future attention to
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prevent unfavorable health outcomes and spread of diseases. The pattern of results for cognitive
intuition and COVID-19 knowledge overestimation was less robust, but mostly in line with
initial expectations. Somewhat unexpectedly, susceptibility to type I error cognitive biases
predisposed people to engage in any type of preventive behavior, whether it is evidence-based or
not. Together, the findings show that irrational beliefs are an important factor to consider when

tailoring behavioral health policies, especially in a global health crisis.
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Tables

Table 1
Descriptive Statistics and Correlations

Min Max M SD Skewness  Kurtosis 1 2 3 4 5 6
i')'“t“'""e reasoning (0 509 100 032 035 065 -0.92
e eoene bias 000 083 024 022 070 041 39™
3. COVID-19 100 438 225 079 028 -0.87 28 33
conspiracy (1-5)
4. COVID-19
knowledge 327 603 000 137 037 0.89 04 05 .08
overestimation
5. RHB COVID-19 147 062 002 040 -1.11 1.52 14" 05 o177 -1
6.PSPCOVID-19 (1-5) 1.00 342 1.8 052 053 -0.20 20™ 228%™ 317 .07 .14
7. VaccneCOVID-9 1450 500 334 120 -082 096  -11° -09 -538 -07 33" -07

(1-5)

Note: RHB COVID-19 — adherence to recommended health behaviors to prevent COVID-19 infection; PSP COVID-19 — adherence to
pseudoscientific preventive practices; Vaccine COVID-19 — willingness to get vaccinated for COVID-19.

Note: SEskewness = 0. 12; SEkurtosis = 0.24
***p<.001;**p<.01; *p<.05
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Table 2

Multiple Regressions for RHB, PSP, and Intentions to Vaccinate

RHB COVID-19 PSP COVID-19

Vaccine COVID-19

Cognitive intuition -.16™ .07 .01
Type 1 error cognitive biases 18™ 18 10"
COVID-19 knowledge overestimation -11° -.10° -.04
COVID-19 related conspiracy beliefs =17 247 -577
R:/ R- adjusted .07/.06 147 .14 .29/.29

Note: RHB COVID-19 — adherence to recommended health behaviors to prevent COVID-19 infection; Vaccine COVID-
19 — willingness to get vaccinated for COVID-19 PSP COVID-19 — adherence to pseudoscientific preventive practices.

***p <.001; **p < .01; *p <.05;



IRRATIONAL BELIEFS PREDICT COVID-19 RELATED HEALTH BEHAVIORS

Table 3

Results of Canonical Correlation Analysis

Canonical function R Wilk’s A F p
1 .60 .58 20.38 <.001
2 .25 91 6.85 <.001
3 18 97

Canonical loadings

Canonical function

1 2

Cognitive intuition -.33 .23

Set 1 Type 1 cognitive errors -.34 .81
COVID-19 knowledge overestimating -.06 -.49

COVID-19 conspiracy beliefs -1.00 -.01

RHB COVID-19 .28 .63

Set 2 PSP COVID-19 -53 .80
Vaccine COVID-19 .88 40

Set 1 by self 31 .24

Variance  Set1byset?2 A1 .02
explained  get 2 py self 38 40
Set2 by set 1 A4 .03

Note: RHB COVID-19 — adherence to recommended health behaviors to prevent COVID-
19 infection; Vaccine COVID-19 — willingness to get vaccinated for COVID-19 PSP
COVID-19 - adherence to pseudoscientific preventive practices.



