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Abstract

With the spread of the Coronavirus Disease-2019 (COVID-19) pandemic, the mass vaccination plan represents the primary
weapon to control the infection curve. Unfortunately, vaccine hesitancy also spread out worldwide. This led to exploring
the critical factors that prevent vaccination from improving the efficacy of vaccine campaigns. In the present study, the
role of the Dark Triad (psychopathy, Machiavellianism, and narcissism) in vaccine hesitancy was investigated, consid-
ering the sequential mediating effects of conspiracy beliefs and risk perception. Via a cross-sectional design, the study
was conducted with 210 participants surveyed using an online questionnaire to assess the Dark Triad, vaccine hesitancy,
conspiracy beliefs, risk perception, and a set of demographic and socio-cultural control variables. Results showed that
conspiracy beliefs and risk perception fully mediated the association between the Dark Triad and vaccine hesitancy. This
finding suggested that albeit personality accounts for individual differences in human behaviour, vaccine hesitancy is also
affected by irrational and false beliefs that, in turn, weaken the risk perception associated with COVID-19. Implications

and future research directions were discussed.
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Introduction

Since its outbreak, the Coronavirus Disease-2019 (COVID-
19) has deeply affected worldwide populations. Due to its
highly contagious nature, the World Health Organisation —
WHO (2020) and government agencies have provided dif-
ferent recommendations and issued policies for reducing
the spread of the virus, including using masks and social
distancing. Although these recommendations can help flat-
ten the COVID-19 infection curve, the long-term control of
the COVID-19 pandemic depends on the public acceptance
of vaccination (Zheng et al., 2022). Nevertheless, anti-
vaccination movements have heavily fought back against
vaccination campaigns, mainly during the COVID-19 pan-
demic (Lin & Wang, 2020), representing one of the ten most
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prominent health threats (WHO, 2020). Past research sug-
gested that vaccine hesitancy depends on different causes,
including demographics, knowledge about the virus and
vaccine, past infection, religious and political interests as
well as individual dispositions, such as personality (e.g.,
Murphy et al., 2021; Shachman et al., 2021). This latter has
been widely conceptualised as a hard-core and relatively
stable variable involving biological, social (i.e., norms, val-
ues, roles, and authority), and intrapsychic factors determin-
ing, causing, and explaining people’s behaviours (DeYoung,
2010; Dwairy, 2002), including protective practices against
the COVID-19 (Reagu et al., 2023). For instance, Abdel-
rahman (2022) found that Conscientiousness and Neuroti-
cism were positively associated, while Agreeableness was
negatively related to personal hygiene practices and social
distancing. It is worth noting that research on the associa-
tion between personality and healthy behaviours against
COVID-19 has been overwhelmed by the Big Five model
(Reagu et al., 2023; Abdelrahman, 2022), whereas little
empirical evidence has been collected on other personality
taxonomies, such as the Dark Triad (DT). This personality
model reflects a constellation of three theoretically distinc-
tive yet interconnected personality traits (i.e., psychopathy,
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Machiavellianism, and narcissism), underpinning inappro-
priate, unethical, and aversive behaviours (Paulhus & Wil-
liams, 2002). Previous studies showed that DT negatively
affects people’s disposition in engaging healthy behaviours
against COVID-19, including the willingness to be vacci-
nated (e.g., Howard, 2022; Konc et al., 2022). However, the
key mechanism involved in this association has not been
explored so far. In order to fill the gap, drawing upon the
Health Belief Model (Janz & Becker, 1984), this study
advanced the idea that the relationship between psychologi-
cal dispositions (i.e., DT) and COVID-19 vaccine adher-
ence results from a sequential effect of conspiracy beliefs
and COVID-19 risk perceptions.

The dark triad

The DT construct has been introduced by Paulhus & Wil-
liams (2002) and entails three subclinical personality traits.
First, psychopathy involves emotional/interpersonal and
behavioural deviances (e.g., Hare, 1993), including inter-
personal manipulation (e.g., grandiosity, lying, superfi-
cial charm); callous affect (e.g., lack of empathy, lack of
remorse); erratic lifestyle (e.g., impulsivity, irresponsi-
bility, sensation seeking); and criminal tendencies (e.g.,
antisocial or counterproductive behaviours) (Paulhus &
Williams, 2002). Second, Machiavellianism entails “a strat-
egy of social conduct that involves manipulating others for
personal gain” (Christie & Geis, 1970, p. 285; Dahiling et
al., 2009; Wilson et al. 1996). According to Paulhus and
Williams (2002), people with high Machiavellianism also
show callousness, disagreeableness, exploitativeness, and
manipulativeness (Furnham et al., 2013) but are less impul-
sive and aggressive and more able to adopt cynical tactics
to reach their own goals. Third, narcissism relies on har-
bour feelings of superiority, a dysfunctional need for exces-
sive attention and admiration, a propensity for engaging in
exploitive behaviours, and, ultimately, a lack of empathy
and callousness (Paulus & Williams, 2002; O’Boyle et al.,
2012; Raskin & Hall. 1979; Wright et al., 2013).

Following Dini¢ and Jevremov (2021), the main research
trends regarding DT can be summarised in four directions:
(1) evolutionary-based life history theory; (2) psychomet-
ric validity of the construct, including empathy, emotional
intelligence, and revenge; (3) basic personality models (e.g.,
Big Five and HEXACO); and (4) gender differences, evolu-
tionary psychology, and deception. Notably, given the focus
of the present study, DT was found to be negatively associ-
ated with pro-social practices, including equity and altruism
(Giancola et al., 2022a), as well as adherence to prevention
guidelines and unwillingness to be vaccinated during the

COVID-19 pandemic (e.g., Giancola, 2022; Konc et al.,
2022).

Dark triad and hesitancy toward COVID-19
vaccine

Overall, DT was found to be associated with risky practices,
which weaken mental and physical health (Malesza et al.,
2016), mainly in terms of financial (Sekscinska et al., 2020),
and driving behaviours (Endriulaitiené et al., 2018), sub-
stance use (Stenason & Vernon, 2016), problematic social
media use (Kircaburun et al., 2018), bullying and cyber-
bullying (van Geel et al., 2017), as well as unprotected sex
(Malesza & Kaczmarek, 2021). In this vein, people with high
levels of DT usually show an individual profile character-
ised by a low-risk perception and a misinterpretation of the
informative and adaptive value of affective states, leading
them to underestimate the entity and the dangerousness of
threats (Giancola, 2022). Indeed, DT was found to be nega-
tively associated with fear of COVID-19 as well as compli-
ance with prevention guidelines against the virus (Giancola,
2022). Particularly, Machiavellianism and psychopathy
were found to be negatively correlated with healthy behav-
iours and positively associated with the tendency to con-
tinue living one’s own life “as nothing happened” (Triberti
et al., 2021; Howard, 2022) argued that narcissism and psy-
chopathy were positively associated with vaccine hesitancy,
negatively with pro-vaccination outcomes, and positively
with anti-vaccination outcomes. Furthermore, Konc and
colleagues (2022) found that deviousness, a key aspect of
Machiavellianism, contributed to the unwillingness to be
vaccinated against COVID-19 regardless of an individual’s
risk-taking tendencies. Overall, these findings yielded evi-
dence of the key role of DT in neglecting protective and
healthy behaviours against the spread of the virus, calling
theoretical basis on the positive association between DT and
COVID-19 vaccine hesitancy.

Therefore, the first hypothesis of the current study was
formulated as follows:

H1 The DT is directly and positively associated to COVID-
19 vaccine hesitancy.

Dark triad and conspiracy beliefs

Conspiracy reasoning lies in non-random patterns, inten-
tional agency, coalitions or groups of (non) human actors,
hostility in pursuing evil goals, and continued secrecy (Kari¢
& Mededovic, 2021). It involves false beliefs in which the
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ultimate cause of an event relies on a group of agents (e.g.,
a government body or secret societies), which secretly work
together to achieve a hidden and malevolent goal (Swami
& Furnham, 2014). Some widespread instances of con-
spiracy theories include believing that elements within the
American government planned the Tween Towers attacks or
that Princess Diana was deliberately killed, or even that the
COVID-19 pandemic is the result of electromagnetic waves
transmitted by 5G technology (Jolley & Paterson, 2020), or
that COVID-19 is artificially and deliberately generated in
a laboratory for military porpoises (Chayinska et al., 2021).
Conspiracy beliefs rise mainly during a societal crisis, an
“impactful and rapid societal change that calls existing
power structures, norms of conduct, or even the existence
of specific people or groups into question” (van Prooijen
& Douglas, 2017, p. 324). The spread of conspiracy beliefs
can help people to manage the chaos and get the illusion of
control (Imhoff & Lamberty, 2020), also providing the rea-
son why a given event happens, who could be blamed, and
who benefits from it and how (Kari¢ & Mededovic, 2021).

Studies on the impact of DT on conspiracy theories reveal
that the manipulative, cynical, and exploitative nature of
this cluster fosters the inclination to believe in conspiracy
theories (Luki¢ & Zivanovi¢, 2021; March & Springer,
2019). For example, primary psychopathic people were
found to believe in conspiracy theories because they assume
that others are manipulative as they are (Douglas & Sut-
ton, 2011). Moreover, antisocial facets of psychopathy were
associated with higher conspiracist ideation (Kay, 2021).
Narcissism also predicted an increased belief in COVID-
19 conspiracy theories (Blanchard et al., 2023; Gligori¢ et
al., 2021; Sternisko et al., 2021) and intentional dissemi-
nation of COVID-19-related conspiracy theories (Sternisko
et al., 2021). Interestingly, Cichocka and colleagues (2016;
2022) suggested that people with high narcissism endorse
conspiracy theories due to their heightened paranoia, which
makes them believe that others are intentionally malicious.
In this vein, both high and moderate scores on narcissism
and high scores on Machiavellianism were found to weaken
the power of scepticism on conspiracy theories in COVID-
19 (Ahadzadeh et al., 2021). Furthermore, collective narcis-
sism, Machiavellianism, as well as primary and secondary
psychopathy were found to be associated with general
COVID-19 conspiracy beliefs and COVID-19 conspiracy
dissemination (Hughes & Machan, 2021). Finally, Uscin-
ski and colleagues (2022) found that amongst different psy-
chological and political variables (e.g., populism, support
for violence), DT was strongly associated with conspiracy
theory beliefs.

Given this evidence, the second hypothesis of the study
states that:

@ Springer

H2 The DT is positively related to conspiracy beliefs.

Conspiracy beliefs and risk perception

Risk perception is based on the subjective calculation of
outcomes or accidents and their probabilities (Jia et al.,
2008). Different factors can affect the people’s risk per-
ception, including not only numeric information about a
threat people are exposed to (Reyna et al., 2009) but also
contextual factors (e.g., the immediacy and the controllabil-
ity of the threat), general affect (Ferrer & Klein, 2015), and
individual beliefs (Slovic et al. 2007). Risk perceptions are
threat-specific and rely on deliberative, affective and eund
that conspiracy ideationes (Slovic et al., 2007; Ferrer &
Klein, 2015).

Different studies explored the disease risk perception of
COVID-19 and its perceived impact on health (Cerami et al.,
2020; Lanciano et al., 2020). Surprisingly, risk perception
during the COVID-19 pandemic was not as high as expected
(Commodari & La Rosa, 2020), although it correlated to pre-
ventative health behaviours (Dryhurst et al., 2020). Research
revealed that conspiracy beliefs negatively predicted COVID-
19 health risk behaviours (Hughes et al., 2022; Maftei & Hol-
man, 2022). In this vein, Imhoff and Lamberty (2020) found
that when the COVID-19 virus was conceived as a hoax rather
than as a bioweapon, people tended to show less compliance
with infection-reducing measures. However, Marinthe et al.
(2020) found that conspiracy mentality was a significant and
positive predictor of a greater perception of COVID-19 risk
of contamination and risk of death. Additionally, Chayinska et
al. (2021) showed that the individual disposition toward con-
spiracy beliefs on COVID-19 was positively associated with
optimistically biased risk perceptions (i.e., underestimating the
likelihood of given events) in Ukraine and with optimistically
biased public risk meta-perceptions (i.e., individuals’ percep-
tion that others overestimate the severity of COVID-19) in Tur-
key and Germany.

Given this misleading evidence, the third hypothesis of
the research was non-directional:
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H3 Conspiracy beliefs are related to COVID-19 risk
perception.

Risk perception and hesitancy toward
COVID-19 vaccine

Vaccine hesitancy, one of the ten threats to global health
in 2019, reflects people’s indecision and reluctance to
receive specific safe and recommended vaccination despite
the availability of vaccination services (Troiano & Nardi,
2021; WHO, 2021). The 3Cs model, first proposed to the
WHO EURO Vaccine Communication Working Group
2011 (WHO, 2011), posits that vaccine hesitancy relies on
a complex decision-making process involving three main
determinants: (1) confidence defined as trust in the vaccine,
providers, and policymakers; (2) convenience, which entails
the access to vaccination campaigns; (3) and complacency,
which refers to perceived risks of vaccine-preventable
diseases.

In terms of complacency, as suggested by the risk-as-feeling
hypothesis (Chapman & Coups, 2006), risk perception, and
specifically its emotional side, plays a pivotal role in motivat-
ing people toward healthy and protective behaviours against
health threats (e.g., pandemics), including vaccination (Floyd
et al., 2000; Ikiisik et al., 2021: Rudisill, 2013). For instance,
affective risk perceptions were found to account for over half
of the indirect association between intuitive thinking and
the likelihood of being vaccine-hesitant (Martinelli & Veltri,
2021). Fadel and colleagues (2022) revealed that risk percep-
tion positively correlated with people’s vaccine intentions
against COVID-19. Moreover, Soares et al. (2021) argued that
people who perceive a low/non-existing risk of COVID-19
infection are highly likely to refuse vaccination. Similarly, risk
perception was associated with COVID-19 vaccine hesitancy
(Du et al., 2021; Qin et al., 2022). Furthermore, in the Italian
context, Caserotti and colleagues’ study (2021) highlighted that
people were more willing to get vaccinated during the lock-
down phase as the risk perception of the virus increased. These
findings were also confirmed in cross-cultural research (e.g.,
Savoia et al., 2022), suggesting that people weigh the severity
of athreat (e.g., perceived risk of getting infected and sick from
COVID-19) as well as the perceived benefits or harms of get-
ting vaccinated. Thus, low levels of COVID-19 risk perception
modulate people’s disposition toward vaccine hesitancy.

Overall, this evidence leaves room for the fourth hypoth-
esis of the study:

H4 Risk perception is negatively associated to hesitancy
toward the COVID-19 vaccine.

The sequential mediating effect of conspiracy
beliefs and COVID-19 risk perception

As previously mentioned, past studies suggested that DT
and COVID-19 risk perception are roughly associated.
People with low-risk perception and high psychopathy
and Machiavellianism demonstrate low engagement in
behaviours to prevent COVID-19 spread (Giancola, 2022;
Zajenkowski et al., 2020) and high vaccine hesitancy (e.g.,
Konc et al., 2022), generally adopting the tendency of “as
nothing happened” (Triberti et al., 2021). Yet, conspiracy
beliefs and hesitancy toward the COVID-19 vaccine were
also demonstrated (Romer & Jamieson, 2020; Sallam et al.,
2021, 2022). For instance, Sallam and colleagues (2021)
argued that a higher rate of belief in conspiracy, in addition
to dependence on social media platforms to obtain infor-
mation about the vaccine, can explain the lower acceptance
rate for COVID-19 vaccine.

This evidence shows that the interrelationships between
the variables under investigation in the present study are
well-grounded in the literature, allowing for hypothesising
different mediation models. However, given that the cur-
rent research draws upon the idea that COVID-19 vaccine
hesitancy results from a blend of individual dispositions
(i.e., personality traits), subjective beliefs (i.e., conspiracy
beliefs), and cognitions (i.e., risk perceptions about health),
a sequential mediating effect of conspiracy beliefs and risk
perception was advanced on the association between the DT
and people’s hesitancy toward the COVID-19 vaccine. The
model hypothesised that Machiavellianism, psychopathy,
and narcissism enhanced the hesitancy to get vaccinated and
that such a hesitancy involved people’s false beliefs in con-
spiracy, which inevitably affected the evaluation of COVID-
19 risk perception.

The last hypothesis of the study was:
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H5 Conspiracy beliefs and COVID-19 risk perception
sequentially mediate the interplay between the DT and hesi-
tancy toward the COVID-19 vaccine.

Method
Participants and procedure

The sample consisted of 210 Italian adults from 18 to 71
years old (mean,,, = 31.89; SD,,. = 13.90; 50% females).
The minimum required sample was evaluated by an a-priori
sample size analysis using G*Power 3.1.9.7 software (Faul
et al.,, 2007) with the following parameters: mean effect
size £ =0.15, power=0.95, a=0.05, and maximum of pre-
dictors=11. The software revealed that the recommended
minimum sample size was N =178. The research sample of
210 met and exceeded the required sample size. The data
collection proceeded from November 2021 to January 2022
through an online survey disseminated through different
social media. Subjects were informed about the research’s
purpose and then asked to participate. No rewards were pro-
vided, and total anonymity was guaranteed.

Measures

In the current study, a set of brief instruments were selected:
(1) Dark Triad Dirty Dozen, (2) Generic Conspiracy
Belief Scale, (3) COVID-19 Risk Perception Scale, and
(4) COVID-19 Vaccination Attitudes Examination Scale.
Although some criticism concerning brief measures (Smith
et al., 2000), these scales bypass the issue of time-consum-
ing assessment, which could cause response fatigue in some
participants. Indeed, even though large-scale surveys can
provide a plethora of data, they may come at the cost of
response errors resulting from participant fatigue (Jonason
& Webster, 2010). By contrast, concise self-report question-
naires can prune redundant items, save time and effort, and
generally reduce participant fatigue and frustration (Saucier,
1994). Notably, concise self-reports do not sacrifice preci-
sion, demonstrating high efficiency and adequate reliability
(Jonason & Webster, 2010).

1. Dark Triad Dirty Dozen (DTDD,; Schimmenti et al.,
2019) consists of 12 items along a 5-points Likert-type
response scale (0=not at all; 4 =very much). The ques-
tionnaire is organised into three different areas tapping
psychoticism, Machiavellianism, and Narcissism. As
in previous studies, a composite score of the DT was
computed by averaging the standardised values of each
trait (e.g., Grover & Furnham, 2021). In this research,
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the internal consistency reliabilities were as follows:
Machiavellianism (a=0.92); psychopathy (a=0.82);
narcissism (a=0.85); DT total score (a=0.91). Also,
previous studies showed high psychometric properties
as well as acceptable reliability (Nowak et al., 2020),
and similar results were obtained in the Italian ver-
sion of the questionnaire (Schimmenti et al., 2019).
The DTDD has been widely used in research address-
ing the key role of DT in different domains of human
behaviour, for instance, cyber behaviours, pro-social
practices, and problematic social media use (Giancola
et al., 2022a; Kircaburun et al., 2018). Giancola and col-
leagues (2022a) found that DT was negatively associ-
ated with pro-social behaviours, as captured in terms of
altruism and equity. Kircaburun et al. (2018) revealed
that DT was a main determinant of malevolent online
practices, including cyberstalking, cyberbullying, and
cyber-trolling.

Generic Conspiracy Belief Scale (GCBS; Brotherton et
al., 2013) consists of 15 items along a 5-point Likert
type response scale (1 = definitely not true; 5 = definitely
true. This scale aims to identify the primary aspects of
conspiracy, focusing on abstract, overarching thematic
concepts without referring to specific theories. Explor-
atory and confirmatory factor analyses showed good fit
for a five-factor solution: 1) Government malfeasance;
2) Extra-terrestrial cover-up; 3) Malevolent global con-
spiracies; 4) Personal well-being; 5) Control of infor-
mation (see Drinkwater et al., 2020). Nevertheless, the
GCBS total score has been used to measure conspiracy
beliefs (e.g., Georgiou et al., 2020; van der Tempel, &
Alcock, 2015). In the current study, the internal con-
sistency reliability was a=0.96. As shown in previous
studies, this scale demonstrated high content, criterion-
related, convergent and discriminant validity, and reli-
ability (Brotherton et al., 2013), and it has been widely
used to detect conspiracy beliefs across cultures (Bur-
der et al., 2013), within a wide range of psychological
fields, including the key role of emotion dysregulation
(Molenda et al., 2023). Additionally, the GCBS has also
been associated with COVID-19-related behaviours.
For example, Plohl and Musil (2021) found that con-
spiracy ideation, as captured by the GCBS, predicted
people’s compliance with prevention guidelines, such
as washing hands, practising social distancing, and fre-
quently cleaning touched surfaces.

COVID-19 Risk Perception Scale (COVID-19-RPS;
Plohl & Musil, 2021) consists of 6 items along a 7-point
Likert type response scale (1=strongly disagree;
7=strongly agree). This measure is an adapted ver-
sion of similar questionnaires assessing HIV or SARS
risk perception (e.g., Brug et al., 2004; Napper et al.,
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2012). According to Plohl and Musil (2021), an over-
all score of COVID-19 risk perception was computed.
In this research, the internal consistency reliability was
0=0.83. Notably, although the COVID-19-RPS has
not been validated, it has been widely used in specific
research addressing risk perception during the pan-
demic (e.g., Schneider et al., 2021), showing good psy-
chometric properties (see, Plohl and Musil, 2021).

4. COVID-19 Vaccination Attitudes Examination Scale
(COVID-VAX; Shacham et al., 2021) is a modified ver-
sion of the VAX scale (Martin & Petrie, 2017), which
is widely used for assessing general antivaccination
attitudes. As the VAX scale, the COVID-VAX consists
of 12 items along a 6-point Likert type response scale
(1 =strongly disagree; 6 =strongly agree). In this study,
an overall score was computed. A higher overall score
implies more hesitancy toward COVID-19 vaccination.
In this study, the internal consistency reliability was
a=0.95. Notably, the COVID-VAX showed good psy-
chometric properties and high internal consistency (see,
Shacham et al., 2021).

5. Control variables. To control for the effect of demo-
graphics, age, gender (0 =female; 1 =male), and years
of education were considered as potential covariates.
Furthermore, since vaccine hesitancy could also be
affected by situational as well as socio-cultural factors
(Shacham et al., 2021), people’s self-declared knowl-
edge of COVID-19 and vaccine (from 1=very low
to S5=very high), past infection (1 =affected; 0=non-
affected by COVID-19), religious and political interests
(from 1=very interested to 5=very interested) were
also considered as potential control variables.

Statistical analysis

Data were analysed by SPSS Statistics version 24 for Win-
dows (IBM Corporation, Armonk, New York, USA). The
mediating role of conspiracy beliefs and risk perceptions on
the association between the DT and people’s hesitancy to
get vaccinated was tested by the PROCESS macro for SPSS
(version 3.5; Hayes, 2017). Figure 1 shows the sequential

Fig. 1 The theoretical sequential
model hypothesised in the current
research

Note. Covariates are omitted for
presentation purposes.

Conspiracy
Beliefs

model advanced in the current research (Model 6; Hayes,
2017). The significance of the mediating effects was anal-
ysed using 5,000 resamples of bootstrapped estimates with
95% bias-corrected confidence intervals-Cls (Preacher &
Hayes, 2008). The 95% CIs must not cross zero to satisfy
the criteria of mediation (Preacher & Hayes, 2008). Boot-
strapping is a non-parametric method allowing an accurate
evaluation of the indirect effect in small-medium sized
samples (e.g., Giancola et al., 2021; Giancola et al., 2022b;
Giancola et al., 2022c¢). All significance was set to p < 0.05.

Results

To verify the common method bias (CMB), we used Har-
man’s single-factor test (Podsakoff et al., 2012). Therefore,
we computed the variance explained by a single-factor
exploratory model, including all the study’s variables. The
single factor explained 25.68% of the variance, reveal-
ing that the data showed no CBM problems (critical test
threshold >50%). Table 1 shows descriptive statistics and
correlations among all variables of the study. Based on cor-
relations, four mediation analyses were computed. First, we
performed three preliminary mediation analyses using each
DT trait and as the focal predictor, vaccine hesitancy as the
outcome, and conspiracy beliefs as well as risk perception
as sequential mediators. Furthermore, we computed a final
mediation analysis in order to evaluate the sequential medi-
ating effect of conspiracy and risk perception in the asso-
ciation between the overall DT and vaccine hesitancy. Age,
knowledge of vaccine, past infection, and political inter-
est were entered as covariates in all mediations. Analysis
with psychopathy as focal predictor revealed that the direct
effect on COVID-19 vaccine hesitancy was not significant
(B=0.01,p=0.81), whereas the indirect effect (8=0.03, CIs
95% =10.008, 0.057]) and the total effect (B=0.47, Cls 95%
=[0.298, 0.645]) were significant. Using Machiavellianism,
results revealed that the direct effect on COVID-19 vac-
cine hesitancy was not significant (B=0.02, p=0.72), while
the indirect effect (B=0.02, ClIs 95% = [0.007, 0.057]) and
the total effect (B=0.48, Cls 95% = [0.317, 0.656]) were

Risk
Perception

Direct effect: Hl ——

Dark Triad

Indirect effect: HS

Vaccme
Hesitancy
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15.

14.

13.

12.

11.

10.

Table 1 Means, standard deviations, and inter-correlations amongst all variables
SD
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1.04 1

0.61
0.89

1. Machiavellianism

1

1.00 0.51**

2. Psychopathy
3. Narcissism
4. Dark Triad

1

0.38%*
0.76**
0.36%*

1.11 0.59%*

0.81 0.86**
1.07 0.39%**

1.25
0.00
2.26
5.17
2.89
31.89
0.50

14.31

1

0.81%*

1
-0.41%

0.75%*

0.48%*

0.42%*

5. Conspiracy

1

-0.54%x
0.43%

-0.34%*
0.34%*
0.00

-0.48%*
0.34%%*
-0.10

-0.49%*

1.37
1.40 0.37**

6. Risk perception

1

-0.49%*
-0.08

7. Vaccine hesitancy

8. Age

1

0.17*
0.07

0.15%

-0.06

-0.06
0.50 0.29%*

13.90
2.67

0.11
0.00
0.01
0.03
0.01

-0.20%**
0.06
0.05
0.05
0.06
0.07

0.29%*%  0.14*
-0.05

0.22%*

0.21%*

9. Gender

1

-0.09
-0.14

-0.11

-0.04
-0.08

0.15% -0.02

-0.17*
-0.13
-0.14*
-0.04
0.06

-0.03

10. Education

0.08
0.09

-0.17*
-0.22%*
0.05

-0.22%*

-0.14*

0.71 -0.25%*

0.75
0.34

3.16
3.07
0.13
3.05
3.16

210, gender was dummy coded (0

11. Knowledge of virus

1

0.81%*
0.05
0.00

0.11

-0.16*
0.14*

-0.23%*
-0.10
0.03

-0.20%*
-0.09
0.04

-0.23%*
-0.12

12. Knowledge of vaccine
13. Past Infection

0.04
-0.04

-0.03
0.07

-0.16%*
-0.04
0.00

0.07
0.01

-0.19%**
-0.04

-0.08

-0.14*

1.41 -0.01

14. Religious interest
15. Political interest

Note. N

0.07

0.14*

0.22%%*

-0.12 -0.15* -0.17* -0.23**  (.15* -0.21%*

-0.14*

1.12

F; 1=M), *p<0.05 (two tailed); ** p<0.01 (two tailed)

significant. Entering narcissism, the direct effect of narcis-
sism on COVID-19 vaccine hesitancy was not significant
(B =-0.01, p=0.80), whereas the indirect effect (B=0.03,
Cls 95% =[0.012, 0.073]) and the total effect (B=0.39, CIs
95% = [0.231, 0.551]) were significant. Finally, using the
composite score of the DT as the focal predictor (Fig. 2),
results showed that the direct effect of DT on COVID-19
vaccine hesitancy was not significant (B=0.01, p=0.87).
Conversely, DT was positively related to conspiracy beliefs
(B=0.48, p<0.001). The latter was negatively associated
with COVID-19 risk perception (B = -0.28, p<0.001),
which, in turn, was negatively related to COVID-19 vac-
cine hesitancy (B =-0.24, p <0.001). The indirect effect was
significant (B=0.03, CIs 95% = [0.007, 0.069]) as well as
the total effect (B=0.59, CIs 95% = [0.403, 0.782]) (see
Table 2).

Discussion

The present study aimed to examine the effect of the DT on
hesitancy toward the Coronavirus Disease-2019 (COVID-
19) vaccine and the serial mediating role of conspiracy
beliefs and risk perception. According to previous research
(Malesza et al., 2016), the first hypothesis (H1) postulated
that the DT was directly and positively associated with the
COVID-19 vaccine hesitancy. Nevertheless, Hl was not
confirmed. This result suggested that the impact of the DT
on the hesitancy toward the COVID-19 vaccine depends on
an indirect sequential effect of false beliefs in conspiracy and
risk perception. Therefore, the present research supported
the evidence that DT traits are more prone to conspiracy
theories (H2) (Christoffersen & Stamp, 1995). Psychopa-
thy is associated with the tendency to believe in a conspir-
acy (Hughes & Machan, 2021; March & Springer, 2019)
because the higher odd beliefs/magical thinking strengthens
the sense of control (Swami et al., 2011). Machiavellianism
is associated with conspiracy theories because of paranoia,
feelings of lack of control in life, and high distrust of others
as well as elite organisations (Kay, 2021). Machiavellians
usually identify themselves with people with power in the
government and tend to act like them, that is, using the same
manipulative tactics (Douglas & Sutton, 2011). Narcissism
is related to conspiracy theories based on the desire to retain
a positive impression of others and be the centre of attention
(Ahadzadeh et al., 2021; March & Springer, 2019).

In support of H3, conspiracy beliefs negatively affected
people’s risk perception, confirming previous studies
(Hughes et al., 2022; Imhoff & Lamberty, 2020; Maftei
& Holman, 2022). Probably this negative effect is due to
the barriers to treatment adherence represented by conspir-
acy beliefs (Westergaard et al., 2014). Indeed, during the
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Fig.2 Summary of the results of
the sequential model advanced in
the current research

Note. Covariates are omitted for
presentation purposes.

Conspiracy
Beliefs

Risk
Perception

B =-0.24**+

Direct effect 3 =0.01

Dark Triad

Table 2 Summary of the path analysis of the sequential model of the
current research

Path B SE  95%CI
LL UL

DT = CB 048 0.07 0336 0.623
CB = RP -0.28 0.08 -0.453 -0.111
RP = VH -0.24 0.05 -0.340 -0.131
Direct effect 0.01 0.08 -0.149 0.175
Indirect effect 0.03 0.01 0.007 0.069
Total effect 0.59 0.09 0.403 0.782
R’=0.63

F(7,202)=48.68***

Note. N=210. SE=Standard error; CI=Confidence interval;
LL=Lower limit; UL=Upper limit; DT=Dark triad; CB=Con-
spiracy belief, RP=Risk perception; VH=Vaccine hesitancy. ***
p<0.001

COVID-19 pandemic, conspiracy beliefs offered alternative
explanations of uncertainty (Miller, 2020), bringing lower
credibility of official and scientific information and lower
risk perception, which, in turn, involved scarce compliance
to official norms for containing the virus.

According to H4, recent research on the interplay
between risk perception and COVID-19 protective behav-
iours (Dryhurst et al., 2020) was confirmed, given the nega-
tive association between risk perception and COVID-19
vaccine hesitancy. This result supported previous research
and the 3Cs model (WHO, 2011), suggesting the pivotal
role of complacency (that is, perceived risks of vaccine-
preventable diseases) as a motivator factor toward healthy
and protective behaviours during the COVID-19 pandemic
(Rudisill, 2013).

Therefore, the indirect sequential effect of beliefs in con-
spiracy and risk perception on the DT-vaccine hesitancy link
(H5) suggested that the malevolent personality traits alone
are not sufficient to explain the aversion to the vaccine.

Indirect effect: 8= 0.03 [0.007, 0.069]

Vaccine
Hesitancy

Summary

The current research aimed to deepen the main mechanisms
underpinning unhealthy behaviours related to COVID-19,
giving some insight into the determinants of getting vac-
cinated and, ultimately, into health-promoting behaviours.
Results rejected H1, given that DT was not associated with
hesitancy toward the COVID-19 vaccine, and confirmed
the other hypotheses. Overall, this scenario suggests that
other factors could mediate the relationships between the
two constructs. Regarding H2, DT was positively related to
conspiracy beliefs, extending the view that malevolent and
aversive personality traits foster the inclination to believe
in conspiracy theories (Luki¢ & Zivanovi¢, 2021; March
& Springer, 2019). Regarding H3, conspiracy beliefs were
negatively related to COVID-19 risk perception, support-
ing the view that generally misleading beliefs lead people to
less compliance with infection-reducing measures (Hughes
et al., 2022; Maftei & Holman, 2022). Compared with pre-
vious literature, this finding provides additional evidence
of the critical role of conspiracy beliefs in shaping percep-
tion about a threat, such as the pandemic. Regarding H4,
COVID-19 risk perception was negatively related to hesi-
tancy toward the COVID-19 vaccine, supporting that low
perceptions about the risk modulate people’s dispositions
toward unhealthy behaviours (Du et al., 2021; Qin et al.,
2022). This finding extends the evidence that the underes-
timation of the severity of the pandemic leads people to be
not compliant with healthy practices such as vaccination.
Together, these results confirmed the fifth hypothesis (HS):
conspiracy beliefs and COVID-19 risk perception sequen-
tially mediated the association between DT and hesitancy
toward the COVID-19 vaccine.

@ Springer
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Theoretical implications

Overall, the current study demonstrated in a comprehen-
sive and integrated model that the hesitancy toward the
COVID-19 vaccine results from the indirect effect of the
antisocial, unethical, and aversive personality dispositions
(i.e., DT) via subjective beliefs in conspiracy as well as
cognitions about the perception of risk of the virus. From
a theoretical perspective, these results yielded promising
evidence on individual COVID-19-related practices, shed-
ding light on the key mechanisms underpinning people’s
reactions to unique and unpredictable global threats, such as
the COVID-19 pandemic. Accordingly, our study stressed
that vaccine hesitancy could be better understood if differ-
ent variables are simultaneously investigated, opening to
the idea that the impact of personality can be addressed in
conjunction with other mechanisms potentially affecting
hesitancy toward a vaccine. For instance, previous studies
showed that vaccine hesitancy also relies on the inclination
to favour inaction over action (Baron & Ritov, 2004), lower
levels of knowledge in a given area (e.g., Motta et al., 2018),
and lower general intelligence (e.g., Halstead, et al., 2022),
and so forth.

Practical implications

From the situational perspective (Miller, 2020), policy-
makers and public health authorities should consider the
evidence provided by this research to manage vaccine cam-
paigns and citizens’ motivation. For example, knowing the
association between personality traits, conspiracy beliefs,
and general anxiety caused by threat perception may better
support short-term and long-term political goals, including
adherence to vaccine campaigns. Remarkably, these results
could be helpful to plan and build trust in the vaccine, ensur-
ing not only the enhancement of individuals’ engagement in
future vaccines but also guaranteeing high levels of qual-
ity of life. In this vein, efforts should be mainly targeted
towards specific personality dispositions, which entail anti-
social, unethical, and aversive features, also focusing on
people’s misleading conceptions, which can weaken com-
pliance with vaccination, with severe and adverse implica-
tions for community well-being. Overall, this strategy might
help reduce the impact of exposure to traumatic and unpre-
dictable events, such as the pandemic.

@ Springer

Limitations and future research directions

This study has some limitations. First, a cross-sectional
design was adopted. This research design is used when
the purpose of the study is descriptive, often in the form
of a survey to detect the relationships between risk factors
and the outcome of interest (Bland, 2015) at a specific time
point or over a short period, providing only a snapshot of the
outcome and the main variables associated with it (Levin,
2006). Furthermore, this method does not allow for mak-
ing cause-and-effect inferences. Given these disadvantages,
future research should consider other research designs (e.g.,
longitudinal design) to clarify better the mediation model
advanced (e.g., Robertson et al., 2021). Second, we evalu-
ated the DT using a brief self-report questionnaire, such as
the DTDD. Although this scale bypasses the issue of time-
consuming assessment and response fatigue in participants,
it allows only a unidimensional evaluation of psychopathy,
Machiavellianism, and narcissism. As shown in previous
research (Kay, 2021), DT can be evaluated considering a
fine-grained approach to the internal structure of the DT,
including primary and secondary psychopathy, grandi-
ose and vulnerable narcissism, as well as a more granular
evaluation of Machiavellianism (Volmer et al., 2019). Fur-
thermore, future research could extend the impact of other
personality taxonomies, such as the Light Triad, HEXACO
and proactive personality. Finally, we assessed conspir-
acy beliefs using a generic scale. Although this latter has
been widely used in previous research on conspiracy (e.g.,
Bonetto et al., 2018), future research should consider the
role of specific conspiracy beliefs or misconceptions (Bod-
ner et al., 2020), according to which the COVID-19 vaccine
causes infertility or contains 5G-nanochip.
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