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risk might have affected COVID-19 vaccination behaviours 
by testing the role of threat perception in the relationship 
between religious beliefs, conspiracy beliefs, and vacci-
nation behavior, in a population of highly religious Polish 
adults.

Religiosity, conspiracy beliefs and threat perception

Empirically, relationships between religious beliefs and 
conspiracy theories are inconsistent and not straightforward 
(e.g., Frenken et al., 2023; Jasinskaja-Lahti & Jetten, 2019). 
They depend on political orientation, national context, e.g., 
religiosity of political forces (Frenken et al., 2023) or trust 
in political institutions (Jasinskaja-Lahti & Jetten, 2019). 
However, religiosity and conspiracy beliefs share common 
ground in terms of (1) fundamental cognitions that shape 
their exploratory narratives about the world (Robertson, 
2017) and (2) the functions they may serve (Frenken et al., 
2023). The epistemological similarity between religious and 
conspiracy ideations lies in the proposal of non-falsifiable, 
concealed, omnipotent, supernatural-like forces—both 
benevolent and malevolent—that influence observed events 

Introduction

In crises and other high-uncertainty situations, people seek 
to restore their sense of control by resorting to external sys-
tems or higher powers perceived to be acting in their best 
interests (Landau et al., 2015). Research on the Covid-19 
pandemic has shown that mechanisms for restoring a sense 
of being in control during the pandemic involved religiosity 
(Leonhardt et al., 2023) and belief in conspiracy theories 
(Šrol et al., 2021). In this study, we investigate how these 
mechanisms of dealing with high levels of uncertainty and 
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Abstract
Religious and conspiracy beliefs are based on the assumption that a potent force exists which is capable of affecting 
people’s destinies. According to compensatory control theory, the belief in such a potent external agent may serve to 
alleviate feelings of uncertainty and help restore a sense of control. This is of particular relevance and importance to atti-
tudes and behaviour of religious individuals towards vaccinations during the Covid-19 pandemic, where a belief in such 
a potent external force controlling events and destinies may have lowered the sense of threat posed by Covid-19 and in 
turn reduced vaccination uptake. To test this, we conducted a cross-sectional study of highly religious adults in Poland 
(N = 213) and found that the number of COVID-19 vaccine doses taken was negatively predicted by conspiracy beliefs, 
perceived closeness to God, and frequency of church attendance, and positively predicted by the perceived COVID-19 
threat. Furthermore, mediation analysis revealed that both conspiracy beliefs and perceived closeness to God were related 
to a decreased perception of the COVID-19 threat, which in turn led to a decreased number of vaccine doses received. 
Our study offers important insights for public health professionals and identifies further research pathways on conspiracy 
and religious beliefs in relation to health-related behaviours.
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(Robertson, 2017). One function these cognitions may 
serve, among others (see Frenken et al., 2023, for a review), 
is to make sense of threatening information.

Religious beliefs provide individuals with a cognitive 
framework, a set of schemas through which they can inter-
pret their life events and make meaning of situations that 
might otherwise appear hopeless (Leonhardt et al., 2023; 
Stewart et al., 2019). Accordingly, religious beliefs might 
have served as a protective factor amid the uncertainty, ran-
domness, and threats posed by the coronavirus pandemic 
(e.g., Mahamid et al., 2021; Pirutinsky et al., 2020; Ting 
et al., 2021). For example, Ting et al. (2021) discovered, 
in a Malaysian sample encompassing Buddhists, Muslims, 
and Christians, that the strength of religious beliefs was 
associated with a reduced perceived stress during COVID-
19. Moreover, individuals with stronger religious beliefs 
reported a greater sense of personal control over COVID-
19 and increased understanding of the pandemic (Ting et 
al., 2021). Research has also shown that positive religious 
coping was associated with reduced perceptions of stress 
and fewer depressive symptoms (Mahamid & Bdier, 2021) 
during the COVID-19 pandemic. Pirutinsky et al. (2020) 
revealed in an Orthodox Jewish sample that trust in God, 
positive religious coping, and intrinsic religiosity were 
associated with a reduced perception of the negative impact 
of the coronavirus pandemic on various life domains. These 
religious factors were also linked to a positive perception of 
the pandemic’s impact on people’s lives.

Regarding conspiracy theories, researchers often con-
clude that these theories are unlikely to alleviate threats 
and restore a sense of security and control (Heiss et al., 
2021; Liekefett et al., 2023; Van Mulukom et al., 2022). For 
example in the context of COVID-19, Heiss et al. (2021) 
found, based on an Austrian representative sample, that 
conspiracy beliefs were positively correlated with the per-
ception of multiple economic, security and health threats 
related to COVID-19. Furthermore, in their longitudinal 
study of a German sample, Liekefett et al. (2023) observed 
that an increase in conspiracy beliefs predicted subsequent 
increases in anxiety, uncertainty aversion, and existen-
tial threat. This suggests that conspiracy beliefs may ulti-
mately contribute to a significantly more negative emotional 
state. These findings align with the Adaptive Conspiracism 
Hypothesis (Van Prooijen & Van Vugt, 2018), which posits 
that across human evolution, conspiracy theories have oper-
ated to heighten individuals’ awareness of potential sources 
of danger, primarily by evoking feelings of fear and anger, 
rather than mitigating these emotions.

Despite the arguments against the threat-alleviating func-
tion of conspiracy theories, several studies reported inverse 
associations between conspiracy theories and perceptions 
of the COVID-19 threat. For instance, Hughes et al. (2022) 

found, in a sample drawn from social media users during the 
period between the first and second national lockdowns in 
the UK, that a general inclination toward conspiracy beliefs 
negatively correlated with individuals’ perceived health 
threats related to COVID-19. Furthermore, the reduced per-
ception of health threats mediated the relationship between 
belief in conspiracy theories and compliance with preven-
tive behaviours. Notably, while conspiracy beliefs were 
negatively associated with perceived health risks, they were 
positively linked to heightened perceptions of economic and 
civil liberty risks arising from the COVID-19 pandemic. 
Moreover, Imhoff and Lamberty (2020) found that both 
in UK and US samples, endorsing the specific conspiracy 
belief that COVID-19 is a hoax was associated with reduced 
perceptions of COVID-19 threat and decreased engagement 
in containment-related behaviors.

Compensatory control theory

Compensatory Control Theory (CCT, e.g., Kay et al., 2010; 
Sullivan et al., 2010) states that threats to personal con-
trol can be mitigated by external sources that reintroduce 
a sense of order and structure into the world. Typically, 
individuals respond to threats to their sense of control by 
reinforcing their beliefs in widely accepted sources, such as 
the effectiveness and power of government or God’s ability 
to intervene (Kay et al., 2010). However, when these sys-
tems themselves are perceived to be disordered, individuals 
may find solace in the belief that a malevolent force (such 
as a conspiracy involving large pharmacies) is responsible 
for chaotic, control-threatening circumstances. Sullivan et 
al. (2010) showed that belief in a mysterious yet powerful 
enemy paradoxically restores a sense of control and allevi-
ates perceived threats.

The threat-relieving function of perceived enemies may 
be particularly important in countries where people can-
not trust that sources of control, such as the government, 
political, and social systems will handle the threat (Sto-
janov et al., 2023). Relatedly, Stojanov at al., (2023) found 
that the loss of COVID-19 control predicted an increase 
in COVID-19-related conspiracy beliefs, but only among 
North Macedonian participants, who, unlike their New 
Zealand counterparts, perceived their government to be 
handling the COVID-19 crisis ineffectively. In the Polish 
context, it would appear plausible that, given the observed 
low levels of trust in government and social institutions 
(OECD, 2022), Poland’s environment would be conducive 
to embracing both conspiracy theories and religious beliefs 
as mechanisms to regain a sense of control (Oleksy et al., 
2021).
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Religiosity, conspiracy beliefs, perceptions of threat 
and vaccination intent

Against this backdrop, the evidence shows that both reli-
gious beliefs and conspiracy theories are related to decreased 
intention to vaccinate. In a study involving a broad sample 
of US adults, Upenieks et al. (2022) observed a connection 
between belief in an engaged God and heightened distrust 
in the COVID-19 vaccine. Likewise, DiGregorio et al. 
(2022) identified a negative correlation between the belief 
in a higher power’s capacity to intervene in the world and 
the likelihood of planning to receive or having received a 
COVID-19 vaccine, even after accounting for Christian 
nationalism. In a large Polish sample, Boguszewski et al. 
(2020) found that a perceived increase in religious involve-
ment was associated with a disregard for government 
restrictions as well as a decrease in COVID-19 knowledge. 
Similar effects may be observed for conspiracy beliefs. Van 
Prooijen and Böhm (2023) found that individuals’ endorse-
ment of COVID-19 conspiracy theories prospectively pre-
dicted vaccination hesitancy in the subsequent months of 
2021 during COVID-19. Bertin et al. (2020) found that 
participants’ intentions to be vaccinated against COVID-19 
were negatively predicted by both specific COVID-19 con-
spiracy beliefs and a general conspiracy mentality (i.e., a 
predisposition to believe in conspiracy theories). Likewise, 
in Poland, Cisłak et al. (2021) observed a positive relation-
ship between the endorsement of conspiracy theories and 
anti-vaccination attitudes.

Protection Motivation Theory (PMT, Rogers, 1975) 
seems highly relevant in understanding factors predicting 
vaccination against COVID-19. According to PMT, individ-
uals are more likely to adopt protective behaviors when they 
perceive a high and probable risk and believe that the pro-
tective behaviour is effective in reducing this risk. Indeed, 
meta-analysis (Galanis et al., 2021) found that vaccination 
against COVID-19 is positively related to the perception of 
COVID-19 threat (which includes one’s vulnerability and 
the severity of the disease) as well as the belief in vaccines 
as a secure method for safeguarding health. From the per-
spective of PMT, factors that mitigate the perceived threats 
related to the disease would indirectly lessen the willingness 
to engage in protective behaviors. For example, the belief in a 
caring God (McLaughlin et al., 2013) or ambiguously powerful 
agents that control the spread of the virus (Sullivan et al., 2010) 
may alleviate threats of being infected by coronavirus and con-
sequently decrease people’s willingness to seek medical help 
to protect themselves from the danger. Thus, relying on the 
control restorative potential of both religious beliefs and con-
spiracy theories (Landau et al., 2015), we anticipate that these 
cognitions may decrease willingness to vaccinate to the extent 
that they reduce the perceived threat posed by COVID-19.

Overall, although existing research suggests a link 
between increased vaccination hesitancy and both religious 
beliefs (e.g., DiGregorio et al., 2022) and conspiracy beliefs 
(e.g., Van Prooijen & Böhm, 2023), so far there is no clear 
evidence on the role of perception of the coronavirus threat 
as a potential mediator of these effects. In this study, there-
fore, we test two hypotheses:

1.	 There is a negative relationship between (a) religiosity, 
and (b) belief in conspiracy theories, and the number of 
COVID-19 vaccine doses taken (Hypothesis 1).

2.	 Perception of a decreased coronavirus threat would 
mediate the relationship between (a) religiosity and 
(b) belief in conspiracy theories, and the number of 
COVID-19 vaccine doses taken (Hypothesis 2).

Method

Transparency and openness

The data were collected by a student researcher as part of 
her Master’s thesis within a predefined time frame of three 
months, spanning from March 2022 to May 2022. No data 
was excluded. Since the study was conducted as part of a 
master’s thesis, formal ethical approval was not required 
initially. Thus, the formal approval from the Ethics Com-
mittee of SWPS University (WKE/S2024/04/15/146) was 
received post hoc. Nevertheless, stringent research ethical 
standards were rigorously upheld throughout data collec-
tion. Participants anonymity was ensured and safeguarded; 
participants provided informed consent, and were assured 
of their ability to withdraw from the study at any time. All 
anonymized data, analysis code, and research materials are 
accessible at https://osf.io/p6x8b/?view_only=e5ee7afd9
a8a43389343b076881c5ff5. The data were analyzed using 
JASP (Version 0.18.3), a user-friendly open-source software 
package designed for statistical analysis in psychology and 
related fields. We chose this software for its comprehensive 
range of statistical methods and because it facilitates repro-
ducible research by providing clear output and interpreta-
tion of results. This study’s design and its analysis were not 
pre-registered.

Participants

Because our hypotheses specifically concern the behaviour 
of religious individuals, we collected data from social media 
channels, with a particular emphasis on religious Facebook 
groups. Invitation to the study was shared across the pro-
files of groups dedicated to exploring religiosity, with the 
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threatened”; “I am afraid of the coronavirus COVID-19”; “I 
am stressed around other people because I worry I’ll catch 
the coronavirus COVID-19,” which were utilized in previ-
ous studies on the effects of the pandemic (Conway et al., 
2020). The answers ranged from 1 (strongly disagree) to 7 
(strongly agree).

Vaccine doses

Participants were asked: “How many vaccine doses have 
you received so far?” The range of doses varied from 0 to 
3, which represents the number of doses it was possible to 
receive by the end of May 2022 in Poland.

Procedure

Participants completed an online survey on Qualtrics. All 
measures were randomly presented in a rotated order. The 
questionnaires used in this research were presented along 
with other measures not related to this study. Data was 
collected online from March to May 2022, by which time 
everyone in Poland had the opportunity to receive 3 doses of 
the COVID-19 vaccine. Until the time of the study, vaccines 
were available for everyone, and people were officially 
encouraged by the Polish Ministry of Health to vaccinate. 
However, the priority in receiving new doses was given to 
vulnerable groups such as older individuals (aged 60+).

Results

Preliminary analyses

All means, standard deviations, and zero-order correlations 
are presented in Table 1. All indices of religiosity (i.e., reli-
gious belief, frequency of prayer, church attendance), per-
ceived closeness to God, and belief in conspiracy theories 
exhibited negative correlations with the number of vaccine 
doses taken. Moreover, perceived closeness to God and 
belief in conspiracy theories were negatively related to the 
coronavirus threat.

aim of involving as many participants as possible over the 
designated three-month period. This approach was taken to 
ensure the participation of individuals who identify strongly 
with religious beliefs. The final sample included 213 Pol-
ish adults (175 women, 38 men) aged 17–74 (M = 38.5; 
SD = 13.1). No cases were deleted. Participants were 
highly religious (see Table 1). Most of them were Catho-
lics (n = 191); 19 non-believers, 1 Protestant, 1 Orthodox, 1 
marked option “different religious affiliation”.

Materials

Religiosity

We included three questions about participants’ religios-
ity: the extent to which they (a) believed in God; (b) prayed 
regularly; and (c) attended church regularly. The answers 
ranged from 1 (definitely no) to 5 (definitely yes). These 
three items were strongly correlated (α = 0.88).

Closeness to God was measured with a modified version 
of a single-item pictorial Inclusion of Other in the Self Scale 
designed to examine people’s sense of being interconnected 
with others (Aron et al., 1992). Participants were asked to 
select the picture that best describes their relationship with 
God. They were presented with seven figures representing 
different degrees of overlap of two circles with the instruc-
tion that increases in the overlap correspond to feelings of 
greater closeness to God. Higher values represent larger 
overlap between the self and God, therefore, increased 
closeness.

Conspiracy beliefs

The generic conspiracist beliefs scale (Brotherton et al., 
2013), Polish adaptation (Siwiak et al., 2019); 15 items 
(α = 0.94), 1 (definitely untrue) to 5 (definitely true).

Coronavirus threat questionnaire

The perceived threat associated with the coronavirus pan-
demic was measured with three statements (α = 0.86); 
“Thinking about the coronavirus COVID-19 makes me feel 

Table 1  Bivariate correlations for study variables
M (SD) 1 2 3 4 5 6

1. God belief 4.6 (1.0) -
2. Prayer 4.1 (1.3) 0.73** -
3. Church 4.2 (1.4) 0.66** 0.80** -
4. Closeness to God 4.0 (1.8) 0.36** 0.38** 0.33** -
5. Conspiracy theories 2.8 (0.9) 0.08 − 0.04 − 0.03 − 0.01 -
6. COVID-19 threat 2.4 (1.2) − 0.08 − 0.10 − 0.05 -0.18** − 0.25** -
7. Number of doses 1.5 (1.3) − 0.14* − 0.18** − 0.25** − 0.16** − 0.41** 0.33**
Note. *p < .0.05, **p < .01
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on the number of COVID-19 vaccine doses did not reach 
the level of statistical significance (-0.06, SE = 0.04, z = 
-1.53, p = .126, 95%CI[-0.13, 0.016]). But, the indirect 
effect of perceived closeness to God on decreased vaccina-
tion through the coronavirus threat was significant (-0.02, 
SE = 0.01, z = -2.05, p = .041, 95%CI[-0.05, -0.00]). These 
results suggest that among all religiosity measures included 
in the study, closeness to God may have potential to reduce 
perception of coronavirus threat and thus lead to decreased 
vaccination.

Discussion

The results of our study show that the commonly held view-
point that COVID-19 conspiracy theories tend to amplify 
rather than alleviate anxieties and feelings of threat (e.g., 
Liekefett et al., 2023; Van Mulukom et al., 2022) oversim-
plifies the relationship between conspiracy beliefs and threat 
perceptions. Our findings indicate that belief in conspiracy 
theories correlated with a reduced perception of the threat 
posed by COVID-19, which statistically contributed to the 
reduced vaccination rates. This suggests that conspiracy 
theories may have the potential to reduce perceived threats, 
contradicting some previous findings (e.g., Heiss et al., 
2021; Liekefett et al., 2023), but aligning with others (e.g., 
Hughes et al., 2022; Imhoff & Lamberty, 2020). Explain-
ing these contradictory results and determining whether 
(and when) conspiracy theories may alleviate or exacerbate 
threats is a key priority for future research and theoretical 
development.

Main analyses

To investigate the mediating effect of perceived coronavi-
rus threat on the uptake of COVID-19 vaccine doses, we 
conducted a mediation analysis utilizing JASP (Version 
0.18.3). We used the bootstrapping procedure with 5000 
replications. Figure 1 presents the mediation model. In 
total, the mediation model accounted for R² = 0.10 for coro-
navirus threat and R² = 0.29 for vaccination. The results 
showed that conspiracy beliefs (-0.31, SE = 0.08, z = -4.00, 
p < .001, 95%CI[-0.47, -0.16]) and closeness to God (-0.10, 
SE = 0.09, z = -2.50, p = .012, 95%CI[-0.19, -0.00]) pre-
dicted a significant drop in perception of coronavirus threat. 
Interestingly, only perceived closeness to God predicted 
decreased coronavirus threat among religiosity indices, with 
no significant correlation found for belief in God, frequency 
of prayer, or attending church. Additionally, in line with 
correlation analysis, perceived coronavirus threat predicted 
increased number of vaccine doses taken, (0.22, SE = 0.06, 
z = 3.55, p < .001, 95%CI[0.10, 0.33]).

The total effect of belief in conspiracy theories on the 
number of COVID-19 vaccine doses was significant (-0.51, 
SE = 0.07, z = -7.08, p < .001, 95%CI[-0.64, -0.37]). As 
shown in Fig. 1, when controlling for coronavirus threat 
the direct effect of belief in conspiracy theories on number 
of COVID-19 vaccine doses was weaker, but still signifi-
cant (-0.44, SE = 0.07, z = -6.07, p < .001, 95%CI [-0.57, 
-0.03]). Most importantly, the indirect effect of conspiracy 
beliefs on decreased vaccination through the coronavirus 
threat was significant (-0.07, SE = 0.03, z = -2.65, p = .008, 
95%CI[-0.13, -0.03]). The total effect of closeness to God 

Fig. 1  The mediating effect of COVID-19 threat on the relationship between religiosity, closeness to god, conspiracy theories and number of 
COVID-19 vaccine doses taken. Note. *p<0.05, **p<0.01
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to a feeling of divine protection, which can cause people 
to underestimate the risks associated with COVID-19 and 
the importance of vaccination. This interpretation corrobo-
rates Kupor et al.‘s (2015) findings that reminders of God 
increased risk-taking behavior in nonmoral areas by giving 
individuals a sense of safety and protection from harm.

Our results offer important insights for public health 
professionals. We found that conspiracy beliefs and two 
aspects of religiosity—specifically, perceived closeness to 
God and frequency of church attendance—were linked to 
reduced vaccination rates. Furthermore, our data indicated 
that the reduced vaccination rates could be attributed to 
diminished perceived threat of COVID-19, influenced by 
conspiracy beliefs and closeness to God. Overall, these 
results corroborate Protection Motivation Theory (PMT; 
Rogers, 1975), which suggests that a reduced perception of 
threat may discourage individuals from engaging in protec-
tive behaviors. If religious and conspiracy beliefs do indeed 
diminish perceived threat, this has both positive and nega-
tive consequences. While a decrease in the perceived imme-
diacy of threats may offer a degree of reassurance, it could 
also dissuade individuals from taking life-saving preventive 
measures such as vaccination. However, we do not intend 
to imply that interventions promoting public health should 
counteract these effects by emphasizing the threats associ-
ated with diseases, as this may only reinforce conspiracy 
beliefs and reliance on God as established coping meth-
ods. Instead, a strategy aimed at promoting health while 
also restoring a sense of personal control could prioritize 
evidence-based claims (Orosz et al., 2016) that justify the 
effectiveness and safety of preventive actions that everyone 
can take. According to PMT (Rogers, 1975), motivation is 
driven not only by the perceived severity and likelihood of 
an adverse event but also by the belief that one’s actions can 
effectively prevent the event from occurring.

The results of our research contribute to the academic 
scholarship on the psychological costs and benefits asso-
ciated with belief in the presence of God and conspiracy 
theories (Johnson, 2009; Van Prooijen & Van Vugt, 2018). 
Some researchers argue that these belief systems, shaped by 
an overprotective cognitive bias, often present lower costs 
than disbelief (Johnson, 2009; Van Prooijen & Van Vugt, 
2018). Yet, our COVID-19-focused study presents a differ-
ent perspective. When individuals are required to place their 
trust in unfamiliar sources for protection, such as when con-
sidering vaccination, there is a possibility that the perceived 
costs associated with these beliefs might be underestimated. 
It is therefore crucial for public health professionals to rec-
ognise this potential impact and be prepared to address it 
accordingly.

Importantly, our study has limitations which should be 
taken into consideration when interpreting the results. First, 

It is worth considering the possibility suggested by 
Stojanov et al. (2023) that the relationship between threat 
perception and conspiracy ideation is specific to particular 
domains. While general anxiety levels tend to correlate pos-
itively with conspiracy beliefs (Van Mulukom et al., 2022), 
in very specific fields, such beliefs may reduce perceptions 
of threat (Hughes et al., 2022). For example, conspiracy 
beliefs about COVID-19, such as claims that the virus is 
a hoax or was engineered by powerful elites to control the 
world (Imhoff & Lamberty, 2020; Stojanov et al., 2023), 
may sustain a general sense of danger. However, these 
beliefs shift the perceived threat from the virus itself to the 
hidden, malevolent forces allegedly behind it. In this man-
ner, conspiracy theories provide a framework for reinterpre-
tation that shifts focus from the direct threat of COVID-19 
to the external forces seen as influencing the global order. 
While this redirection may reduce the perceived threat of 
the virus itself, it can contribute to relatively high levels of 
general anxiety (Molenda et al., 2023). This in turn suggests 
that CCT (Kay et al., 2010; Landau et al., 2015; Sullivan 
et al., 2010) has limitations in explaining how malevolent 
agents reduce perceived threats. Belief in the controlling 
power of malevolent agents, such as parties conspiring 
against humanity, may not be as effective in fulfilling the 
existential need for safety and security in one’s environment 
(Douglas et al., 2017) as belief in the controlling power of 
benevolent agents, such as governments or gods.

We also found that decreased perceptions of the COVID-
19 threat were associated not only with conspiracy beliefs 
but also with a perceived closeness to God. This result 
aligns with CCT (Kay et al., 2010), demonstrating that the 
perception of a benevolent and omnipotent figure being 
close, and thus personally engaged in one’s life, can restore 
a sense of safety. But it also corroborates attachment theory 
(Cherniak et al., 2021; Niemyjska & Drat-Ruszczak, 2013), 
which posits that in times of threat, people seek God as 
their attachment figure, whose sensed presence alleviates 
distress (a safe haven function of an attachment figure). 
Although these two theories can predict similar outcomes, 
they focus on different mechanisms for managing distress. 
CCT emphasizes the epistemological process of forming 
order-producing beliefs, whereas attachment theory high-
lights proximity seeking as a means of regulating emo-
tions. Given that among all religiosity indices examined in 
this study—including general belief in God, frequency of 
church attendance, frequency of prayer, and closeness to 
God—only the latter predicted lower levels of COVID-19 
threat, this suggests that attachment theory provides a more 
convincing explanation. After all, attachment theory posits 
that a sense of security is fostered by the feeling of closeness 
to the attachment figure (Cherniak et al., 2021). The percep-
tion of a powerful yet benevolent God being close may lead 
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article are included in the article’s Creative Commons licence, unless 
indicated otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted 
use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.
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