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Abstract

The COVID -19 pandemic represents a global health crisis, so adherence to government guidelines and public health advice is
critical in reducing transmission rates. Despite this, it has been reported that a minority of people do not comply with the
governmental guidelines. When considering the reasons why some people do not comply with preventive measures, previous
studies have shown that beliefs in COVID-19 conspiracy theories negatively predict responsible pandemic-related behaviour.
This, in turn, could seriously undermine success in combating the pandemic. Our aim was, therefore, to further investigate the
relationship between conspiracy beliefs and adherence to official COVID-19 medical guidelines by including mediating roles of
beliefs in pseudoscientific information and trust in government officials. A total of 1882 adults from Croatia provided
sociodemographic information and completed several scales related to COVID-19 conspiracy beliefs, beliefs in pseudoscientific
information, trust in government officials, and adherence to official COVID-19 guidelines. A multiple mediation analysis
revealed a direct negative effect of COVID-19 conspiracy beliefs on compliance with the preventive measures. In addition,
conspiracy beliefs were indirectly related to compliance via trust in government officials. The present study builds upon emerging
research showing that conspiracy beliefs may have significant social consequences and pose a potential risk to public health.
Practical implications of these findings are discussed further.
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Introduction

The COVID-19 pandemic caused by coronavirus represents a
global health crisis, and up until second half of April 2021 the
pandemic has caused or is associated with almost three million
deaths worldwide (World Health Organisation, 2021a). In
Croatia, where the present study was conducted, 323,036
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people had tested positive for coronavirus and 6905 have died
as of April 26th, 2021 (Croatian Institute of Public Health,
2021). At the very beginning of the pandemic, the Croatian
government responded quickly by issuing evidence-based
prevention guidelines and numerous restrictions, such as
enforcing social distancing measures, closing public transport,
schools, restaurants, shopping centres and other public places
such as cinemas and libraries. Confirmed coronavirus cases
and people suspected of being infected (those who were in
close physical contact with infected individuals) were ordered
14-day quarantine, which has left tens of thousands of people
in self-isolation.

Although compliance with government guidelines and
public health recommendation is crucial in reducing transmis-
sion rates during the COVID-19 pandemic, it has been report-
ed that a minority of people do not comply with the govern-
mental guidelines. The Ministry of Interior of the Republic of
Croatia reported that by mid May 2020, nearly two thousand
potentially infected individuals intentionally disregarded in-
structions to self-isolate, increasing the possibility of spread-
ing the virus. When considering the reasons why some people
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do not follow self-isolation instructions, it is worth noting that
different socio-demographic factors have been shown to play
a significant role. For example, Atchison et al. (2021) reported
that adoption of social-distancing measures was higher among
people aged 70 and over compared to younger adults, possibly
because they are the most vulnerable group. Furthermore,
people with low household incomes, and ethnic minority
groups were less likely to self-isolate. In addition, Zhang
et al. (2020) found that married people were more likely to
follow self-isolation measures. This study also showed that
education level was positively associated with the willingness
to self-isolate, although others did not find this effect (Plohl &
Musil, 2021).

Aside from socio-demographic factors related to compli-
ance with the health guidelines, previous studies have shown
that different psychological variables predict pandemic-
related behaviours. For example, Plohl and Musil (2021)
found that COVID-19 risk perception and trust in science
predicted compliance with COVID-19 preventive measures.
When considering trust in science, it is important to take into
account a wide and rapid spread of various conspiracy theories
and misinformation related to the current pandemic. Director-
General of the World Health Organization noted that experts
are now fighting an infodemic along with the epidemic, as it is
clear that belief in COVID-19 conspiracy theories could po-
tentially influence people’s behaviour and increase distrust in
governmental preventive measures.

In modern society, conspiracy theories are a widespread
phenomenon that can be defined as a belief that a group of
people secretly works to achieve some malevolent goal (Bale,
2007). An important aspect of conspiracy theories is that they
are more likely to occur during social crisis (van Prooijen &
Douglas, 2017), and COVID-19 pandemic, with global
health, political, and economic consequences, represents such
a situation.

The importance of examining how belief in conspiracy
theories relates to people’s behaviour during the COVID-19
pandemic is demonstrated by studies conducted prior to the
COVID-19 pandemic, which have shown that agreement with
conspiracy theories was associated with disregarding public
health advice in several areas. For example, Jolley and
Douglas (2014a) found a negative relationship between anti-
vaccine conspiracy beliefs and vaccination intentions. In ad-
dition, participants exposed to climate change conspiracy the-
ories report a decreased intention to reduce their carbon foot-
print (Jolley & Douglas, 2014b). Regarding the relationship
between epidemic-related conspiracy beliefs and behaviour,
studies have shown that the likelihood of having unsafe sex
is higher among AIDS conspiracy believers (Bogart &
Thorburn, 2005; Grebe & Nattrass, 2012).

These findings imply that belief in conspiracy theories may
pose a threat to public health and highlight the importance of
investigating them further in the context of the ongoing

pandemic. The content and characteristics of conspiracy the-
ories about COVID-19 are not much different from those re-
lated to previous epidemics (e.g., Zika virus, Wood, 2018).
Most theories include the belief that the coronavirus is man-
made virus created to control population, possibly via 5G
technology or global vaccination. Theories also include the
belief that COVID-19 is no more dangerous than regular flu
because mortality rates are lower than those reported by gov-
ermment officials and health care providers. Research on how
conspiracy beliefs relate to the behaviour has shown that peo-
ple high in conspiracy mentality are less likely to comply with
preventive behaviours recommended by the government
(Marinthe et al., 2020). Furthermore, Allington and Dhavan
(2020) found a negative relationship between belief in
COVID-19 conspiracy theories and compliance with public
health recommendations. In the same study, 37% of partici-
pants who reported agreement that 5G technology was asso-
ciated with COVID-19 also believed that there was no good
reason for the lockdown. Moreover, Erceg et al. (2020)
showed that endorsement of COVID-19 unfounded beliefs
led to less responsible behaviour. Similar findings were re-
ported by Teovanovic¢ et al. (2020). Moreover, the belief that
COVID-19 was a hoax was found to negatively predict
containment-related behaviours, such as hand washing and
maintaining physical distance (Imhoff & Lamberty, 2020) or
face mask wearing and social distancing (Hornik et al., 2021).
In a similar vein, Freeman et al. (2020) concluded that coro-
navirus conspiracy beliefs were associated with lower adher-
ence to all government guidelines. Furthermore, other re-
searchers found that COVID-19 conspiracy beliefs were neg-
atively associated with adherence to social distancing guide-
lines (Biddlestone et al., 2020; Bierwiaczonek et al., 2020). It
has been also reported that the COVID-19-related conspiracy
beliefs were inversely related to the taking of preventive ac-
tions, including wearing a face mask and intention to be vac-
cinated against COVID-19 (Romer & Jamieson, 2020).
However, some studies have produced inconsistent results.
For example, Cavojova et al. (2020) and Alper et al. (2020)
found no correlation between coronavirus specific conspiracy
beliefs and recommended behaviour against COVID-19,
which calls for further, more nuanced exploration of this
subject.

Aside from widespread conspiracy beliefs about the origin
of coronavirus and false mortality rates, people are exposed to
many pseudoscientific medical recommendations to prevent
and cure the infection. Some of these recommendations can be
dangerous and even lethal, like ingesting disinfectant or ex-
posing the body to UV light. Less dangerous but equally in-
effective methods of preventing or curing the infection found
circulating online include consumption of garlic, colloidal sil-
ver, high doses of vitamin C, drinking water every 15 min, and
drinking hot beverages. The fact that people actually turn to
unscientific remedies during pandemic is supported by several
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extreme cases. For example, the South China Morning Post
reported that a woman from Tiantai County ate up to 1.5 kg of
garlic in hopes of preventing the coronavirus infection (Yan,
2020). She then suffered consequences such as throat inflam-
mation and inability to speak. An even more extreme case
comes from Iran, where more than 700 people died from
methanol poisoning after trying to prevent infection by
ingesting toxic alcohol (Al-Arshani, 2020). In related news,
Belgium Poison Control Center reported a 15% increase in
hazardous substances poisoning calls during pandemic
(Belgium Poison Control Center, 2020). In addition, accord-
ing to the report from American Centers for Disease Control
and Prevention, 39% of participants engaged in dangerous
practices to prevent coronavirus transmission, including
washing food with bleach, applying disinfectants to the skin,
and even drinking diluted bleach solutions (Gharpure et al.,
2020). Previous studies have shown an association between
conspiracy beliefs and endorsement of pseudoscientific
medical treatments. For example, Lamberty and Imhoff
(2018) reported that conspiracy mentality predicted a prefer-
ence for alternative over biomedical therapies. In the context
of'the current pandemic, we assumed that belief in COVID-19
conspiracy theories would be positively related to endorse-
ment of pseudoscientific medical information, which in turn
could lead to ignoring government pronouncements.

When it comes to government pronouncements, they can
be seriously undermined by conspiracy theories. As Connolly
et al. (2019) noted, conspiracy theories can be viewed as a
marker of institutional distrust. In other words, people who
endorse conspiracy beliefs are more likely to doubt govern-
ment communication. In the context of the current pandemic,
belief in COVID-19 conspiracy theories was found to de-
crease institutional trust and support for government regula-
tions (Pummerer et al., 2021). Furthermore, belief in COVID
conspiracy theories was associated with less trust in the local
government (Earnshaw et al., 2020).

The Present Study

Based on previous studies, the spread of conspiracy theories
can potentially lead to disregard of official medical recom-
mendations and government restrictions. In this study, we
propose that this relationship is mediated by two additional
factors. First, given that conspiracy beliefs predict endorse-
ment of medical misinformation (Lamberty & Imhoff,
2018), we propose that pseudoscientific information beliefs
may be an important mediator between conspiracy beliefs
and adherence to COVID-19 guidelines. Second, considering
that conspiracy theories can undermine authoritative informa-
tion and government orders, belief in conspiracy theories
could lower trust in government officials and thus lead to
lower compliance with government restrictions.

@ Springer

Therefore, in the present study, we aimed to investigate the
predictive power of conspiracy theories related to COVID-19
in explaining the level of compliance with official COVID-19
recommendations, by including mediating role of pseudosci-
entific information beliefs and trust in government officials. In
this way, this study further explores the mechanisms by which
conspiracy beliefs can lead to undesirable social and medical
outcomes. In general, the present study builds upon emerging
research showing that conspiracy beliefs may represent a sub-
stantial public health risk.

Method
Participants

The minimum required sample size was determined using
Monte Carlo power analysis designed for multiple mediation
models (Schoemann et al., 2017). Following previous studies
(e.g., Erceg et al., 2020; Marinthe et al., 2020) we assumed
small to moderate correlations between variables in the model.
We estimated the minimum sample size needed to achieve a
power of 0.80, with confidence level of 99% using 10,000
Monte Carlo replications with 20,000 draws. Power analysis
indicated that the sample size for this research setting should
be at least 650.

Croatian citizens aged 18+ years were invited to participate
in the online study. Therefore, being a Croatian citizen and
older than 18 years of age were main eligibility criteria for
taking part in this study. Participants were recruited through
advertisements on social media websites, especially
Facebook. The invitation to participate in the study was also
published by Index.hr., the most popular news website in
Croatia according to SimilarWeb (2020). Therefore, conve-
nience and snowball sampling was used. In total, 1976 partic-
ipants completed all measures in the study. We oversampled
for two reasons. First, all measures used in this study were
novel and developed for the purpose of this study. Therefore, a
large sample size was necessary to conduct factor analyses.
Second, we considered the possible exclusion of some partic-
ipants who did not meet the study requirements. In this regard,
we excluded 94 participants who failed the three attention
check questions that explicitly asked them to mark the highest
value (“This is a control question. Please mark the highest
value on the right”). The resulting sample consisted of 1882
participants (1268 women, 596 men, 18 responded as “Do not
wish to answer”; Mg, =36.57, SD,q. = 11.18).

Measures
Participants were asked to provide sociodemographic infor-

mation and to complete several scales related to COVID-19
conspiracy beliefs, pseudoscientific information beliefs, trust
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in government officials, and compliance with official COVID-
19 guidelines. All scales were developed for the purpose of
this study. Therefore, the factor structures of the responses to
the new measures were reported in the Results section, while
all items and their factor loadings are presented in the online
Supplementary materials.

Sociodemographic Information

Participants were asked to provide information about their
gender (man, woman, prefer not to say), age, and highest
education level (from primary education to doctorate).

COVID-19 Conspiracy Beliefs

To assess COVID-19 conspiracy beliefs, we created a list of
nine items, each describing one of the popular conspiracy
theories about the origin of the coronavirus (e.g.,
“Coronavirus was intentionally made in a laboratory”,
“Coronavirus was created as a bioweapon in the war be-
tween the powerful countries (like China, USA, Russia)”),
its spread (“Spread of the coronavirus is related to the 5G
technology”, “Bill Gates is using the pandemic for population
control”), threat level (e.g., “Coronavirus is equally or less
dangerous than the regular flu”, “Videos and photographs of
empty hospitals are a proof that the pandemic is a hoax ), and
infection and mortality rates ( “Official infection and mortality
rates provided by the WHO are false ). Items included in the
COVID-19 conspiracy beliefs scale represented the most
prevalent conspiracy theories widely shared at the beginning
of the pandemic. Participants indicated agreement with each
statement on a scale ranging from 1 (strongly disagree) to 5
(strongly agree).

The average rating on a 5-point scale on these nine items
was used as the level of endorsement of the COVID-19 con-
spiracy beliefs.

Pseudoscientific Information Beliefs

To assess pseudoscientific information beliefs, we used a list
of products frequently presented as effective cures for
COVID-19 on social media, without any scientific evidence.
We have also compared our observations of fake news about
the products to WHO Mythbusters (World Health
Organisation, 2021b) and used it to further support and ex-
pand our list. We asked participants to rate their agreement
that the following products can prevent/cure the coronavirus
infection: alcohol, garlic, high doses of vitamin C, colloidal
silver, and hot beverages. Each product was rated on a 5-point
scale, ranging from 1 (strongly disagree) to 5 (strongly agree).

Trust in Government Officials

Government officials who provided information and guide-
lines to the public during the pandemic in Croatia were repre-
sented by the National Civil Protection Headquarters, which
was the prime communicator for COVID numbers, informa-
tion, and restrictions. To assess trust in government officials,
we asked participants to report their agreement with each of
the five newly constructed statements about the work of
National Civil Protection Headquarters (e.g., “I trust the
National Civil Protection Headquarters and I think they are
doing a good job”, “Members of the National Civil Protection
Headquarters are experts in their field”, “National Civil
Protection Headquarters works in the best interest of the
Croatian people”). Participants reported their agreement with
each statement on a scale from 1 (strongly disagree) to 5
(strongly agree).

Compliance with Official COVID-19 Guidelines

Participants were asked to indicate their compliance to eight
behaviours that represented the most important guidelines
communicated by government officials during the pandemic.
Therefore, items included in this newly constructed scale re-
flect main guidelines communicated to the public by the offi-
cial government communications at that time. The behaviours
included physical-distancing measures (e.g., “I keep physical
distance of at least two meters in enclosed spaces and at least
one meter in the open”, “I avoid crowded places”, “I avoid
meeting with my friends”), and increased hygiene measures
(e.g., “I wash/disinfect my hands regularly”, “I sneeze into
my elbow”). Participants reported how often they acted ac-
cording to the COVID-19 prevention guidelines by using a
5-point scale ranging from 1 (never) to 5 (always).

Procedure

Ethical approval was obtained from the Ethics Committee of
the Department of Psychology at the University of Zadar. The
study was set online by using Google Form. Data were col-
lected between the 15th and 26th of May 2020. Prior to the
start of the survey, participants were guaranteed anonymity of
their responses and presented with a general instruction stating
that the aim of the study was to investigate attitudes towards
the COVID-19 pandemic, and some aspects of pandemic-
related behaviour. The instruction also included the estimated
study duration of 15 min. Following the instructions, partici-
pants were asked to provide digital informed consent before
being directed to the scales described above.

Upon completion of the study, participants were given the
opportunity to leave their personal contact and enter a prize
draw to win 200 Croatian kuna. To ensure the anonymity of
their responses, participants were instructed to follow a link
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that directed them to a separate Google form where they could
leave their contact information. This way, their responses
could not be linked to their personal data.

Statistical Analyses

The analyses were conducted using R ver. 4.0.1. (R Core
Team, 2020), using packages psych v. 1.9.12 (Revelle,
2019), paran (Dinno, 2018) and lavaan v. 0.6—-6 (Rosseel,
2012). To explore the underlying structure of the new mea-
sures, COVID-19 conspiracy beliefs, Pseudoscientific infor-
mation beliefs, Trust in government officials, and Compliance
with official COVID-19 guidelines, we conducted exploratory
and confirmatory factor analyses. First, we randomly split the
dataset into two partitions, each consisting of n =941 partici-
pants. The first partition was used to conduct exploratory fac-
tor analysis (EFA), and the other was used to validate the
obtained factor structure using confirmatory factor analysis
(CFA). Factorability of the EFA data partition was assessed
using the Kaiser-Meyer-Olkin measure of sampling adequacy
(KMO) and Bartlett’s sphericity test. Values of KMO greater
than 0.80 and a statistically significant Bartlett’s sphericity test
indicated that the data were appropriate for the application of
factor analysis. Furthermore, we decided on the number of
factors to retain based on the results of parallel analysis
(Horn, 1965) of 10,000 randomly drawn samples using the
R package paran v. 1.5.2 (Dinno, 2018). paran produces
eigen values adjusted for sample size error-induced inflation,
and it is recommended to retain factors with adjusted eigen-
values greater than 0 (Dinno, 2014). Each parallel analysis
was conducted using 10,000 random samples and by compar-
ing the eigenvalues of the factors from the actual data to the
eigenvalue value of 95th percentile of random data. If the
parallel analysis indicated that more than one factor should
be retained, Promax rotation was performed after EFA. In
addition, items with loadings greater than 0.32 were consid-
ered valid measures of a factor (Tabachnick & Fidell, 2012).
The EFA was followed by the CFA, in which a factor structure
was specified according to the exploratory analysis. The CFA
models were estimated using the maximum likelihood proce-
dure, and root mean square error of approximation (RMSEA,
Steiger, 1990), Tucker-Lewis index (TLI, Tucker & Lewis,
1973), standardized root mean square residual and compara-
tive fit index (SRMR and CFI, Bentler, 1990) as fit indices
were used to evaluate model fit. Good model fit is character-
ized by low RMSEA and SRMR (both <0.06) and high values
of TLI and CFI (both >0.95). All factor loadings for the items
of the novel measures can be found in the online
Supplementary materials.

After examining the correlations between pairs of vari-
ables, we conducted a multiple mediation analysis to examine
the mediating role of pseudoscientific information beliefs and
trust in government officials on the relationship between
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COVID-19 conspiracy beliefs and compliance with official
COVID-19 guidelines as an outcome variable. Multiple me-
diation analysis was conducted using R package lavaan v.
0.6-6 (Rosseel, 2012) with maximum likelihood estimator
and standard errors were calculated using 1000 bootstrap sam-
ples. The significance of the effects was evaluated by
inspecting the p-values and 95% confidence interval (CI) of
the parameters. Finally, we estimated the power of indirect
effects using Monte Carlo-based post-hoc power analysis
(Schoemann et al., 2017).

Results
Factor Analyses
COVID-19 Conspiracy Beliefs

Both measures of factorability, KMO and Bartlett’s sphericity
test, indicated that the correlation matrix of nine COVID-19
conspiracy beliefs items is suitable for analysis (KMO =0.92,
Bartlett’s test: X*(36) = 5845.99, p <0.001), and parallel anal-
ysis indicated that three factors should be retained. All items
loaded highly on their respective factors, and the three-factor
solution explained 70% of the variance. However, because of
the high correlations between the factors after Promax rotation
(ranging from 0.65 to 0.74) we tested two alternative models
in the CFA: one with three orthogonal factors and one with the
second order factor measured by the three first order factors.
The model with the second-order factor showed significantly
better fit (Ax?(3) = 1479.6, p<0.001), compared to a model
with orthogonal factors. Moreover, the model with second
order factors had acceptable fit indices (x*(24) = 142.68,
p<0.001, RMSEA =0.072, 95% CI [0.061, 0.084],
SRMR =0.028, CFI=0.979, TLI=0.968), whereas an or-
thogonal solution provided poor model fit (x*(27) =

1622.28, p<0.001, RMSEA =0.251, 95% CI [0.240,
0.261], SRMR=0.411, CFI=0.712, TLI=0.616).
Following these results, we computed a mean score from all
nine items, which showed high reliability (o« =0.92).

Pseudoscientific Information Beliefs

Both KMO (0.85) and Bartlett’s sphericity test (x*(10) =
5845.99, p <0.001) indicated that five items are suitable for
factor analysis. However, after the first iteration of the analy-
sis, one item (“alcohol”) was excluded from the analysis due
to low factor loading. We suspect that this item caused con-
fusion among participants, as alcohol is actually an effective
disinfectant and should not be included in the list of pseudo-
scientific remedies for infection. Next, parallel analysis sug-
gested that one factor should be retained. All items loaded
high on one extracted factor, that accounted for 62% of the
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Table 1 Descriptive statistics and

correlations between all variables M SD SE SI KI r

included in the study

2 3 4

(1) COVID-19 conspiracy beliefs 2,06 0969 0.02 096 -0.01 .56 —44 —46
(2) Pseudoscientific information beliefs 2.09 1.024 0.02 054 —0.86 -17 =25
(3) Trust in government officials 328 0995 0.02 -0.51 -0.28 47
(4) Compliance with official COVID-19 332 0679 0.02 -121 084

guidelines

M- mean, SD- standard deviation; SE- standard error of the mean; SI- skewness index; KI- kurtosis index; r-
Pearson correlation coefficient. Note: p-values for all correlations are p < 0.001.

variance. The single-factor solution was further shown to be
appropriate by CFA (x*(2)=28.03, p<0.001, RMSEA =
0.118, 95% CI [0.081, 0.158], SRMR =0.023, CF1=0.984,
TLI=0.953). It should be noted that the RMSEA along with
its 95% CI was high and did not indicate a good fit of a model.
However, simulation studies have shown that the RMSEA
over-penalizes models with few degrees of freedom (Breivik
& Olsson, 2001) and that it shows lower values for models
with a larger number of items. Following this finding and
considering acceptable values of other indices used, we argue
that the low RMSEA value is due to the small number of items
included. Therefore, we find the one-factor solution suitable
for the items of pseudoscientific beliefs scale. We formed a
mean score of four items, which had high internal reliability
(0c=0.86).

Trust in Government Officials

Both KMO (0.88) and Bartlett’s sphericity test (X2(10)=
3642.05, p <0.001) indicated that five items are suitable for
factor analysis. Parallel analysis indicated that only one factor
should be retained. All items loaded on one extracted factor,
which accounted for 63% of the variance. The unidimensional
structure was further confirmed by CFA, which indicated
good model fit (x2(5) =29.744, p<0.001, RMSEA =0.073,
95% CI [0.049, 0.099], SRMR =0.018, CF1=0.993, TLI=

Fig. 1 Unstandardized regression
coefficients of the multiple
mediation analysis

Indirect PIB: B=-.01,p > 0.05
Indirect TGO: B=-.10.,p <0.001
Total effect: B=-.23,p < 0.001

0.989). The mean of five items was computed and showed
high internal consistency (& = 0.90).

Compliance with Official COVID-19 Guidelines

Both KMO (0.92) and Bartlett’s sphericity test x*(28) =

3952.52, p<0.001) indicated that eight items are suitable for
factor analysis. Parallel analysis indicated that only one factor
should be retained. The first extracted factor explained 54% of
the variance in compliance with the official COVID-19 guide-
lines, and all items had appropriate loadings. The unidimen-
sional structure was further confirmed by CFA with a good
model fit (x*(20) = 111.69, p <0.001, RMSEA =0.070, 95%
CI[0.057,0.083], SRMR =0.027, CFI1=0.978, TLI = 0.969).
We proceeded by computing a mean score of eight items that
had high internal reliability (cc=0.90).

Mediation Analysis

Descriptive statistics and correlations between scales are pre-
sented in Table 1.

The results of the mediation analysis are presented in
Fig. 1.

The direct effect of COVID-19 conspiracy beliefs on com-
pliance was significant (3 =—0.31, B=—0.21, SE=0.02,
p<0.001, 95% CI [—0.25, —0.17]). In addition to this direct

Pseudoscientific
information beliefs
(PIB)

N
S
S

Trust in government
officials (TGO)

beliefs

COVID-19 conspiracy

B=-21,p<0.001 Compliance with official

COVID-19 guidelines

@ Springer



7454

Curr Psychol (2022) 41:7448-7458

association, results also showed that conspiracy beliefs were
indirectly associated with compliance via trust in government
officials (f =—0.15, B=—0.10, SE=0.01, p < 0.001, 95% CI
[-0.12, —0.09]), with power estimated at 100%. However, an
indirect effect via pseudoscientific information beliefs was
insignificant (3 =—0.02, B=—0.01, SE=0.01, p>0.05, 95%
CI[-0.03, 0.01]), with an estimated power estimated of 20%.
Thus, the association between conspiracy beliefs and compli-
ance with official guidelines is partially mediated by trust in
government officials. The direct effect of COVID-19 conspir-
acy beliefs on the trust in government officials was significant
(B =-0.44, B=-0.46, SE=0.02, p<0.001, 95% CI [-0.50,
—0.41]), as was the direct effect of trust in government offi-
cials on compliance with official COVID-19 guidelines (3 =
0.33,8=0.23, SE=0.02, p <0.001, 95% CI1[0.19, 0.26]). On
the other hand, COVID-19 conspiracy beliefs showed signif-
icant direct effect on pseudoscientific information beliefs (3 =
0.56, B=0.59, SE=0.02, p < 0.001,95% CI [0.55, 0.63]), but
pseudoscientific information beliefs had no significant direct
effect on compliance with official COVID-19 guidelines (3 =
—0.02, B=—0.02, SE=0.02, p>0.05, 95% CI [-0.05, 0.01]).

Robustness Analysis

We further conducted robustness analysis for the relationship
between COVID-19 conspiracy beliefs and compliance with
official guidelines by including gender, age, and education
level as covariates. This analysis was conducted using a small-
er sample size (n=1864), because 18 participants did not
disclose the information about their gender. Educational level
was included in the model as an ordered factor, and we used a
diagonally weighted least squares estimator to account for the
ordinal nature of this variable. After including the three con-
trol variables, the significance of all effects remained the same
as in the main analysis. The analysis also revealed that gender
had a significant direct effect on adherence to the official
COVID-19 guidelines (3 =0.26, B=0.38, SE=0.03,
p<0.001, 95% CI [0.32, 0.43]), suggesting that women were
more compliant with the guidelines. Similarly, age had a sig-
nificant direct effect on compliance with guidelines (f =0.07,
B=0.003, SE=0.001, p<0.001, 95% CI [0.0003, 0.006]),
indicating that older participants report higher levels of com-
pliance. On the other hand, education level had no significant
effect on compliance (=0.01, B=0.008, SE=0.012,
p>0.05, 95% CI [-0.01, 0.01]). In short, after robustness
analyses, results remain substantially similar to the patterns
displayed in Fig. 1.

Discussion

In the present study, we sought to replicate and extend previ-
ous findings regarding the negative relationship between
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belief in conspiracy theories about COVID-19 and compli-
ance with official government recommendations and restric-
tions during the pandemic, and to test whether endorsement of
medical misinformation and trust in governmental medical
officials would mediate this relationship. The results of the
multiple mediation analysis support our hypothesis regarding
the direct negative effect of conspiracy belief on adherence to
official guidelines. Similarly, the hypothesis regarding the me-
diating role of trust in government officials is supported.
Specifically, COVID-19-related conspiracy beliefs lower
levels of compliance with official preventive measures direct-
ly and indirectly via lowering trust in government informa-
tion. The robustness of these findings was further supported in
the analysis with several sociodemographic variables as
covariates.

The present findings are consistent with previous studies
showing that conspiracy beliefs are associated with
disregarding public health advice in other health domains
(Bogart & Thorburn, 2005; Grebe & Nattrass, 2012), and
during the current COVID-19 pandemic (e.g., Allington &
Dhavan, 2020; e.g. Biddlestone et al., 2020; Bierwiaczonek
et al., 2020; Erceg et al., 2020; Hornik et al., 2021; Kowalski
et al., 2020; Latkin et al., 2021; Marinthe et al., 2020; Oleksy
et al., 2020). When it comes to the mediating role of trust in
government officials in the present study, conspiracy beliefs
decreased the level of trust and consequently the level of
compliance with governmental protective measures. Marietta
and Barker (2018) noted that people who endorse conspiracy
theories generally doubt government and scientific informa-
tion. This makes them prone to disregarding government re-
strictions and adherence to public safety guidelines. Of course,
it could be that people with a generally lower trust in govern-
ment would actively seek out the contrary and alternative in-
formation on how to deal with the crisis, thus showing a great-
er tendency to believe in conspiracy theories.

This finding highlights the importance of government com-
munication of information about COVID-19 to combat, not
only the spread of the coronavirus, but also the spread of
misinformation. The current pandemic represents a situation
in which it is critical to follow recommendations from trusted
scientific sources. At the same time, conspiracy theories are on
the rise in social crisis situations like the current pandemic.
Not only are they on the rise, but they are also very easy to
spread through social media platforms. In fact, studies have
shown a positive correlation between COVID-19 conspiracy
beliefs and the use of social media as a source of information
about the pandemic (Allington et al., 2020). As a result, social
networking services such as Facebook, Twitter, and TikTok
have come together to help disseminate scientific information
by encouraging people to search for trusted sources
(Wiederhold, 2020).

Nevertheless, the government has the difficult task of de-
veloping strategies to combat the infodemic, which pose a risk
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to public health. Some authors argue that these strategies
should include transparency by using e-government tools to
share information with the public in real time and more fre-
quently (van Prooijen, 2018). In this context, the Croatian
government has been criticized for not providing machine-
readable data on coronavirus infections. In response to this
criticism, the government published all data, but only two
months after the first infected case was detected. Of course,
we can only speculate that this and similar examples of gov-
emmental decisions led to or reinforced the spread of conspir-
acy theories, so this is an empirically open question. Another
strategy to combat infodemic includes government campaign
about fake news related to COVID-19, in which government
officials address conspiracy theories as false before they begin
to spread too rapidly.

Moreover, consistent with previous studies (e.g., Lamberty
& Imhoff, 2018), we found a positive correlation between
beliefs in COVID-19 conspiracy theories and belief in pseu-
doscientific information about products that can prevent/cure
the infection. The importance of including this latter measure
in the present study is highlighted in several extreme cases in
which people consumed unscientific remedies and suffered
serious consequences. Although correlated with both conspir-
acy beliefs and compliance with the preventive measures,
pseudoscientific information beliefs did not significantly pre-
dict our main outcome variable in the mediation model. We
propose an explanation taking into an account the assumption
that individuals would report lower levels of compliance with
official protective measures if they used alternative products
to prevent infection. However, we did not directly ask partic-
ipants about their exact actions and use of said products, but
rather their belief about product effectiveness. Thus, the par-
ticipants only expressed their opinions and not their actual
behaviour. We propose a possibility that the results would
have shown a different pattern if actual behaviour and fre-
quency of use of alternative remedies had been assessed.

Furthermore, mediation analysis showed that women and
older participants reported higher levels of compliance with
official pandemic guidelines. These results are consistent with
previous research showing that women and slightly older par-
ticipants were more likely to engage in health-protective be-
haviours (Allington et al., 2020; Franzen & Wodhner, 2021;
Galasso et al., 2020). As for the age effect, one possibility is
that older people are more concerned about possible infection
and perceive greater risk because symptom severity and mor-
tality rates increase with age. A greater perception of personal
risk and serious threat may make older people more likely to
follow recommended health guidelines (Marinthe et al., 2020;
Plohl & Musil, 2021). Allington et al. (2020) suggest another
plausible explanation noting that older people may be more
likely to comply with preventive measures because they use
social media less than younger people. Regarding the gender
effect, previous studies have also shown that women are more

likely to adopt health-protective behaviours, particularly those
that can be characterized as non-pharmaceutical, such as
handwashing or using face mask (Moran & Del Valle,
2016). In a similar vein, a recent study found that women
reported greater compliance with safety measures such as
washing hands and maintaining physical distance in public
places (de la Vega et al., 2020). We can speculate on the
reasons behind these gender differences. It has been shown
that women report greater concern about the pandemic (de la
Vega et al., 2020). Moreover, conducting a study on a large
sample from eight countries, Galasso et al. (2020) reported
large gender differences in the perception of the seriousness
of COVID-19, where women were more likely to perceive
COVID-19 as a serious health problem. Hence, taking the
threat more seriously than men can motivate them to comply
with the protective guidelines more. Relatedly, women take
fewer risks than men (Harris & Jenkins, 2006), which might
be another reason for greater compliance among women.
Altogether, these findings even suggest that lower compliance
with health protective measures may play a role in the higher
COVID-19 prevalence and mortality rates among men
(Sharma et al., 2020).

These findings also suggest some practical implications for
policy makers and government communication aimed at re-
ducing the spread of infection. Direct communication with
these populations (young people and men) could be beneficial
for infection control. Regarding the government communica-
tion with the citizens, Zhang et al. (2020) proposed extensive
public evidence-based information campaign to increase un-
derstanding and knowledge about the COVID-19 disease. In
this context, Connolly et al. (2019) emphasized government
transparency and use of e-government tools for sharing infor-
mation with the public as an important aspect of government
communication. Furthermore, strategies in fighting the
infodemic include providing factual correction for fake news
spread via social media, for example in a form of mythbusters
officially published by the WHO. Besides providing factual
corrective messages to the public, it is also important to focus
on encouraging protective behaviour. Therefore, an effective
information campaign should also include the benefits of re-
sponsible health behaviours.

Limitations and Conclusions

There are several limitations and implications of this study
design that are worth discussing. First, at the time of data
collection (second half of May 2020), the spread of coronavi-
rus in Croatia was under control and there were just a few
cases indicating local transmission. Future research should
investigate the relationship between the variables presented
in this study during other phases of the coronavirus pandemic.
Second, despite the fairly large sample size in the present
study, a representative sample would be more appropriate.
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However, since most conspiracy theories emerge online, we
attempted to focus on individuals who are active on social
medial. Third, the absence of assessments of other confound-
ing factors, such as personality traits, political ideology, think-
ing style and cognitive biases, attitudes toward science, and
use of social media, can be considered as an additional limi-
tation of the present study. These factors were shown to be
related to the conspiracy beliefs (e.g., Alper et al., 2020;
Sallam et al., 2021). Therefore, it would be beneficial for
future studies to include additional variables (apart from age
and gender in the present study) to identify individual charac-
teristics of people who are prone to conspiracy theories. In this
way, policy makers can work with more information about
target groups when developing specific interventions to com-
bat the pandemic and infodemic.

Despite the limitations described above, this study success-
fully replicates previous findings and demonstrates the rela-
tionship between conspiracy beliefs and adherence to govern-
ment protective measures. In addition, conspiracy belief was
found to lower trust in government information and measures
based on scientific epidemiological evidence. This highlights
the importance of government’s role in developing strategies
to combat infodemic.

Overall, the current findings suggest that belief in conspir-
acy theories can have potentially significant consequences and
highlight the need for further research on the role of conspir-
acy beliefs during the social crisis caused by the COVID-19
pandemic.
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