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Abstract

We tested the link between COVID-19 conspiracy theories and health protective

behaviours in three studies: one at the onset of the pandemic in the United Kingdom

(UK), a second just before the first national lockdown, and a third during that lockdown

(N= 302, 404 and 399). We focused on conspiracy theories that did not deny the exis-

tence of COVID-19 and evaluated the extent towhich they predicted a range of health

protective behaviours, before and after controlling for psychological and sociodemo-

graphic characteristics associatedwith conspiracy theory belief. COVID-19 conspiracy

beliefs were positively correlated with beliefs in other unrelated conspiracies and a

general conspiracy mind-set, and negatively correlated with trust in government and

a tendency towards analytical thinking (vs. intuitive thinking). Unexpectedly, COVID-

19 conspiracy believers adhered to basic health guidelines and advanced health pro-

tectivemeasures as strictly as non-believers. Conspiracy believers were, however, less

willing to install the contact-tracing app, get tested for and vaccinated against COVID-

19, andweremore likely to shareCOVID-19misinformation—all ofwhichmight under-

mine public health initiatives. Study 3 showed conspiracy theory believers were less

willing to undertake health protective behaviours that were outside of their personal

control, perceiving these as having a negative balance of risks and benefits. We dis-

cuss models explaining conspiracy beliefs and health protective behaviours, and sug-

gest practical recommendations for public health initiatives.
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“Covid-19, an ocean of misinformation. . . ” (Stein et al.,

2021).

1 INTRODUCTION

Viruses are not the only things that run wild during a pandemic.

Conspiracy theories also spread rapidly far and wide via social

networks (Larson et al., 2019; Vosoughi et al., 2018). In fact,

conspiracy-related content has prompted greater user engagement

than content from qualified sources such as the World Health

Organisation and national health services, such as the Centre for

Disease Control in the United States (Mian & Khan, 2020; Stein

et al., 2021). The ‘infodemic’ of conspiracy theory content is partic-

ularly worrying because it may represent a serious threat to pub-

lic health initiatives. In this article, we evaluate this threat by test-

ing whether conspiracy beliefs are negatively related to health pro-

tective behaviours that are critical for safeguarding and managing a

pandemic.
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The emergence of the novel coronavirus in late 2019 and early

2020 quickly gave rise to a range of new conspiracy theories, positing

that the pandemic was caused by the secret acts of powerful malevo-

lent individuals, despite most evidence suggesting it was caused by a

zoonotic spillover (transmission from animal to human) (WHO, 2021).

Some declared the pandemic a plot by pharmaceutical companies, oth-

ers argued that it was an artificially created bioweapon—some even

attributed the virus to 5G. The use of face masks, temperature checks,

testing, therapies, andmedicineswere all the targets ofmisinformation

at one point or another on social media. These beliefs are, however,

not mere abstract inaccuracies that are harmlessly shared; some can

have a profound impact on people’s real-life behaviours. For instance,

the falsification of the virus’ severity broadcast on TV in March 2020

which downplayed it as a ‘little cold’ has been linkedwith lower compli-

ance with safeguarding behaviours and a rise in death rates (Bursztyn

et al., 2020). Ideally, when faced with a pandemic, citizens should com-

ply with the public health guidance of medical experts, but research

indicates that conspiracy beliefs could undermine this response. The

question remains, however, to what extent this generalises across dif-

ferent types of conspiracy theories and health protective behaviours.

In our work, we examine whether conspiracy theories that acknowl-

edge the existence of the new coronavirus are associated with a range

of protective behaviours and, where an association exists, whether it

is dependent on psychological and sociodemographic characteristics of

conspiracy believers.

A large body of research shows that health-related conspiracy

beliefs can undermine health protective behaviours. For example, peo-

ple who believe in HIV conspiracy theories are less likely to attend

regular medical check-ups (Oliver & Wood, 2014), get vaccinated

(Hornsey et al., 2018; Jolley & Douglas, 2014; Setbon & Raude, 2010),

use a condom (Grebe et al., 2012; Ross et al., 2006), or complywith pre-

scribed treatments (Mattocks et al., 2017). Research is, however, not

unanimous regarding the nature of the link between conspiracy theo-

ries and COVID-19 health protective behaviours. While most studies

have found a negative relationship between conspiratorial beliefs and

support for government COVID-19 health guidelines (Allington et al.,

2020; Freeman et al., 2020; Nowak et al., 2020; Romer & Jamieson,

2020; Swami & Barron, 2020), others have not (Čavojová et al., 2020;

Fuhrer & Cova, 2020).

The type of health protective behaviour could explain the link

between health conspiracy beliefs and compliance. For example,

although conspiracy believers actively endorse alternative ‘therapies’

in general (e.g., homeopathy; Lamberty & Imhoff, 2018) and unproven

treatments against COVID-19 (e.g., chloroquine, colloidal silver; Bertin

et al., 2020; Teovanović et al., 2020), they consistently judge vac-

cines negatively (Allington et al., 2020; Freeman et al., 2020; Meuer &

Imhoff, 2021; Romer & Jamieson, 2020; see also van Mulukom et al.,

2020 for a review of evidence). Contrasting relationships have also

been found within single studies, with conspiracy beliefs being neg-

atively related to social distancing, but not to hand hygiene (Biddle-

stone et al., 2020). The link between conspiracy theories and health

protective behaviours is therefore not always negative and difficult to

explain.

Evidence indicates that the link between conspiracy belief and

adherence to health guidelines could be contingent on the nature

of the belief—that is, whether it accepts or refutes the existence of

the virus. Specifically, evidence suggests that conspiracy theories

that denied the existence of the virus were connected with lower

adherence to basic health guidelines, whereas those that did not

deny the existence of the virus were not (Imhoff & Lamberty, 2020).

At the time we conducted our first study, we were not aware of this

particular finding, and therefore, based on pre-pandemic evidence

of health-related conspiracy beliefs undermining health protective

behaviours, we believed that even conspiracy beliefs that acknowl-

edged the existence of COVID-19 would be negatively related to

health protective behaviours. Given that conspiracy theorists believe

in powerful malevolent individuals (Sunstein & Vermeule, 2009)

and have low trust in government and science (Lamberty & Imhoff,

2018), it was plausible to assume that advice from often villainised

sources such as politicians and ‘big pharma’ could result in lower

compliance with health protective behaviours, even when people

believed the threat to be real. For example, exposure to a health

conspiracy theory increased hesitancy to be vaccinated against

viruses which people believe in, such as the seasonal influenza virus

(Craciun & Baban, 2012). We therefore expected that conspiracy

beliefs would be related to lower likelihood to follow health pro-

tective behaviours because the guidelines for these behaviours

came from distrusted government and private pharmaceutical

authorities.

To untangle the complex connection between conspiracy beliefs

and health protective behaviours, we turn to the psychological char-

acteristics of people who believe in conspiracy theories. Examining

the characteristics of conspiracy believers may help to better explain

their behaviour, since their behaviours could either be directly tied to

their (incorrect) beliefs or better explained by underlying psychological

characteristics. Identifying thepsychological characteristics of conspir-

acy theorists could be a real advantage for public health initiatives. For

instance, narratives could be tailored to reach out to conspiracy believ-

ers with information that resonates with them and campaigns could be

designed to negotiate the value of adhering to health guidelines via a

personalised and targeted approach.

There exists a clear set of individual characteristics associated with

conspiracy belief. So much so that believing in a single conspiracy the-

ory is one of the best predictors of beliefs in other (unrelated) con-

spiracy theories (Goertzel, 1994; Miller, 2020; Swami et al., 2011).

What characteristics predispose people to believing in conspiracy the-

ories, and could these characteristics explain the engagement (or lack

thereof) with health protective behaviours? First, and foremost, con-

spiracy theory beliefs seem to emerge from a set of higher order gen-

eral beliefs characterised as a conspiracy mind-set (also known as con-

spiracy worldview, mentality, or thinking); these general beliefs pre-

dispose people to believe in conspiracy theories (Brotherton et al.,

2013; Dagnall et al., 2015; Imhoff & Bruder, 2014). These include

the beliefs that: (1) governments are maleficent, (2) small, secret, and

powerful organisations control the world order, and (3) that these

ill-intentionedorganisations cover-up theexistenceof extra-terrestrial
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lives, (4) threaten people’s health and freedom and (5) control the flow

of information (Brotherton et al., 2013). Having a conspiracy mind-set

predicts beliefs in health-related conspiracy theories, such as those

connected with the Zika virus (Klofstad et al., 2019). At the heart of

these beliefs is the notion that ill-intentioned groups are acting behind

the scenes, pointing out the major role that trust plays in conspiracy

beliefs.

Trust is an important contributor to conspiracy theory beliefs

(Imhoff & Lamberty, 2018; Meuer & Imhoff, 2021). Different facets

of trust, such as interpersonal trust (e.g., Goertzel, 1994), trust in

healthcare (e.g., Mattocks et al., 2017), as well as political trust (e.g.,

Jasinskaja-Lahti & Jetten, 2019) and trust in government (Pierre,

2020), have all been linked with conspiracy beliefs, and many with

COVID-19 conspiracy theories (Freeman et al., 2020; Pummerer et al.,

2021). Trust in government is particularly relevant to better under-

stand COVID-19 conspiracy theories and their link to health protec-

tive behaviours because governments are often painted as malevolent

in conspiracy theories, which may in turn shape whether people heed

official health advice (or not). At the same time, it is hard to resolve

whether it is specifically distrust in government that pushes people

towards conspiracy theories (e.g., Kim & Cao, 2016; Pierre, 2020) or if

it is believing in conspiracy theories that reduces trust (e.g., Pummerer

et al., 2021). By contrast, cognitive factors can be more clearly under-

stood as predictors of conspiracy belief, since the relationship is less

likely to be reverse causal.

Some cognitive attributes might indeed make people more vulner-

able to misinformation and conspiracy beliefs. In the dual process

model of human cognition, analytical thinking is conceptualised as a

slower and more in-depth evaluation of information, as opposed to

intuition, which is a faster and shallower form of information pro-

cessing (De Neys & Pennycook, 2019; Epstein et al., 1996; Evans &

Stanovich, 2013). Analytical thinking (as opposed to intuition) has been

linked with a greater ability to reason, with for example the ability

to avoid logical inaccuracies in a range of tasks (Toplak et al., 2011),

less gullibility towards pseudo profound nonsense statements (Pen-

nycook et al., 2015), lower endorsement of scientifically unfounded

beliefs (e.g., paranormal belief; Pennycook et al., 2012), greater likeli-

hood to share information from reliable sources (Mosleh et al., 2021)

and more real-life positive outcomes (Juanchich et al., 2016). In par-

ticular, analytical thinking reduces people’s likelihood to fall prey to

misinformation (Pennycook & Rand, 2020), including conspiracy the-

ory beliefs (Čavojová et al., 2020; Denovan et al., 2020; Georgiou

et al., 2019; Pytlik et al., 2020; Šrol et al., 2020 Preprint; Ståhl &

van Prooijen, 2018; Swami & Barron, 2020; Swami et al., 2014; van

der Wal et al., 2018). For example, more analytical participants (as

measured by the Cognitive Reflection Test; Frederick, 2005) were

less likely to believe that “5G electromagnetic field exposure played

a role in the coronavirus pandemic” (Teovanović et al., 2020). Exper-

imental evidence further supports the link between analytical think-

ing and conspiracy belief, with a nudge increasing analytical pro-

cessing leading to a reduction of conspiratorial beliefs (Swami et al.,

2014).

1.1 The present research

In summary, although we can expect conspiracy beliefs to undermine

health protective behaviours, this relationship may not hold for con-

spiracy theories that acknowledge the new coronavirus does exist

(vs. beliefs that it is a hoax for example), or across different types of

protective behaviours. The reason why health conspiracy beliefs pre-

dict health behaviours also remains unclear—and could be explained

by specific socio-psychological and cognitive characteristics. In three

studies we tested the extent to which COVID-19 conspiracy theories

(which acknowledge existence of the virus) related to health protec-

tive behaviours over and above their socio-psychological profile. In

Studies 1 and 2, we evaluate the extent to which some known socio-

psychological characteristics are associated with COVID-19 conspir-

acy beliefs (e.g., conspiracy mind-set, trust, analytical thinking style)

and test whether those characteristics could explain the link between

conspiracy theories and health protective behaviours (e.g., handwash-

ing, social distancing, and vaccination). Study 2 extends our approach

by focusing on four new behaviours: the adoption of advanced and

non-traditional health protective behaviours (e.g., wearing gloves), the

intention to be tested for, or vaccinated against COVID-19, and the

tendency to share COVID-19 misinformation. Finally, Study 3 tests

the hypothesis that conspiracy theory believers are only reluctant to

undertake the behaviours over which they do not have personal con-

trol, perceiving those as having a negative balance of risk and benefits.

The studies were conducted at a critical time, over the first 3 months

of the COVID-19 pandemic in the United Kingdom (UK) (see timeline

Figure 1).

Open Science Statement. All the studies were preregistered, with

hypotheses, materials and analyses submitted to AsPredicted. Prereg-

istration, data, and questionnaires are available on the Open Science

Framework: https://osf.io/ujsrc/?view_only = 820fda53fc28401092a

498766cea2ec1. The sample sizes were selected to maximise statis-

tical power within budget. We conducted preregistered analyses as

planned, and where the normality assumptions were not met, we con-

ducted the equivalent non-parametric analysis. The authors have no

conflict of interest to declare, and the studies received ethical approval

from the institution of the first author.

2 STUDY 1

We tested the prevalence of five conspiracy beliefs at the onset of the

pandemic in the UK and how those beliefs related to basic health pro-

tective behaviours over and above two psychological characteristics

connected with conspiracy theory beliefs: general conspiracymind-set

and trust in governments. We hypothesised that general conspiracy

mind-set and trust in governments would be associated with COVID-

19 conspiracy beliefs and that these beliefs would be associated with

fewer health protective behaviours and more stockpiling. The study

was conducted on 20 March, 10 days after COVID-19 was officially

declared a pandemic by the WHO (2020) and “urgent and aggressive
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F IGURE 1 Timeline of the three studies where we evaluated the link between COVID-19 conspiracy beliefs and health protective behaviours
in the United Kingdom. Cases are cumulative cases for the UK (Worldometer, 2021)

action”was recommended. Threedays after, on23March2020, theUK

entered its first national lockdown.

2.1 Method

2.1.1 Participants

Three hundred and twoparticipants completed the study online via the

Prolific platform—their personal characteristics are shown in Table 1

and more details can be found in supplementary materials Table SM 1.

We preregistered a sample of 400 participants to identify a correlation

magnitude of ρ= |.12| (with alpha= .05 and .80 power, one tail), but fol-

lowing institutional budget cuts due to the pandemic, we reduced our

sample size to300before launchingdata collection. According to a sen-

sitivity analysis, this gave us enough power to detect ρ = |.14| correla-

tions.

2.1.2 Materials and procedure

Participants were paid £0.75 to complete the survey online (plus

a £0.27 bonus for a 9-minute survey duration), which consisted of

informed consent followed by five scales: trust in government, con-

spiracymind-set, past conspiracy theory belief, COVID conspiracy the-

ory beliefs, and adherence to safeguarding behaviours, including basic

health guidelines scale and tendency to stockpile scale. Themeasure of

trust was presented either before or after the three measures related

to conspiracy theories, and those were followed by the safeguarding

measure. The six scales all reached a good reliability (Cronbach’s alpha

ranged from .82 to .94), andwe computed an average score for each.

Belief in COVID-19 conspiracy theories. We identified five COVID-19

conspiracy beliefs by searching the key terms “conspiracy theory” and

“coronavirus” (see Table 2). Participants indicated the degree to which

they believed in each of those five COVID-19 conspiracy theories on a

5-point Likert scale (1: Definitely not true and 5: Definitely true, with 3:

Not sure/cannot decide).

Belief in other conspiracy theories. Participants rated their agreement

with 13 conspiracy beliefs adapted from the scale of Douglas et al.,

and Harvey (2016). Participants indicated the degree to which they

believed in each of those conspiracy theories on a 7-point Likert scale

(1: Strongly disagree and 5: Strongly agree). The scale included conspiracy

theories related to climate change, celebrities and the HIV epidemics

(e.g., Scientists are creating panic about climate change because it is in their

interests to do so).

General conspiracy mind-set. We measured the five facets of con-

spiracy belief mind-set using the 15 items of the Generic Conspir-

acist Beliefs Scale (Brotherton et al., 2013). The facets included: gov-

ernmental maleficence, small international organisations control the

world order, cover-up the existence of extra-terrestrial lives, threat

to people’s health and freedom and control of information (e.g., The

government is involved in the murder of innocent citizens and/or well-

known public figures, and keeps this a secret). Participants indicated the

degree to which they believed in each statement on a 5-point Likert

scale (1: Definitely not true and 5: Definitely true, with 3: Not sure/cannot

decide).

Trust in government. We used an adapted version of the Trust in

Government Scale (Grimmelikhuijsen & Knies, 2017) and measured

perceived competence, benevolence, and integrity as dimensions of

trust (e.g., In general, I believe that governments and governmental bodies

are capable). Participants reported their agreement on a 5-point Likert

scale (1: strongly disagree to 5: strongly agree).

Basic health protective behaviours. Participants rated on a 4-point

scale how often (1: not at all, 2: some of the time, 3: most of the time, 4:

all of the time; 99: not applicable) they performed a list of 10 behaviours

in the last 24 hours (e.g., I used hand sanitizer gel if soap and water were

not available).

Stockpiling behaviours. Participants reported whether in the last 7

days they had bought, or attempted to buy, more of any regular items

that they would usually buy (e.g., pasta, long life milk, toilet paper) and

the specific additional amount (0: No, 1: Yes, one or two extra, 2: Yes,

three or four extra, or 3: Yes, five or more extra).

Self-isolation commitment. Participants reported whether they

would self-isolate if they showed symptoms consistent with COVID-

19. Out of 302 participants, only 1 answered “no” (0.3%) and 18

reported “maybe”. So, for lack of variability, this was not included in our

analysis.
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TABLE 1 Sociodemographic characteristics of participants in Study 1, 2 and 3

Study 1, n= 302 Study 2, n= 404 Study 3, n= 399

n % n % n %

Gender

Female 206 68% 225 56% 248 62%

Male 95 32% 174 43% 144 36%

Other 1 0% 5 1% 7 2%

Ethnicity

Asian British 16 5% 27 7% 23 6%

Asian/Other 2 1% 7 2% 1 0%

Black British 9 3% 21 5% 11 3%

Black/Other 0 0% 5 1% 2 1%

White British 252 83% 291 72% 328 82%

White/Other 9 3% 25 6% 18 5%

Other 11 4% 28 7% 8 2%

Age

18–25 64 21% 57 14% 107 27%

26–40 140 47% 135 34% 176 44%

41–55 66 22% 101 25% 83 21%

55+ 31 10% 108 27% 33 8%

Education

Less than high school 3 1% 9 2% 4 1%

High school 113 37% 148 37% 135 34%

Bachelor’s Degree 128 42% 160 40% 172 43%

Master’s Degree ormore 42 14% 68 17% 69 17%

Other 15 5% 17 4% 19 5%

Income

Less than $10,000 78 26% 92 23% 115 29%

$10,000–$30,000 127 43% 166 41% 146 37%

$30,000–$60,000 68 23% 89 22% 80 21%

Over $60,000 0 0% 14 4% 16 4%

Not disclosed 22 7% 42 10% 42 11%

Political Preference

Labour 121 40% 140 35% 146 37%

Conservative 74 25% 109 27% 81 20%

Liberal Democrat 26 9% 35 9% 45 11%

UK Independence Party 4 1% 6 2% 3 1%

Other political party 22 7% 42 10% 56 14%

No political preference 41 14% 49 12% 45 11%

Not disclosed 14 5% 22 5% 23 6%

Employment

Unemployed 87 29% 130 32% 131 33%

Employed andworking 186 61% 212 53% 186 47%

Employed but furloughed 29 10% 61 15% 82 21%

Works on the “frontline”* 65 21% 39 10% 40 10%

*Note: individuals working in their “normal” setting which is not home (vs. working from home, being furloughed or unemployed). This includes for example

some health workers, teachers, checkout operators in essential shops, or refuse collectors. More details about the sample are provided in supplementary

materials.
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TABLE 2 Towhat extent do people believe in COVID-19
conspiracy theory beliefs?We evaluated thepredictors and
behavioural correlates of the following COVID-19 conspiracy beliefs

No COVID-19 conspiracy theories

1 The new coronavirus was leaked from a high security lab in

Wuhan, and China is trying to cover it up.

2 The new coronavirus was part of an effort by pharmaceutical

companies to profit by selling vaccines for it.

3 The new coronavirus was released as part of a Chinese covert

biological weapons programme to destabiliseWestern

countries.

4 The new coronavirus has been bioengineered by people who plot

to cull certain populations.

5 The new coronavirus has been created by China, to harm the

economy ofWestern countries.

6 There is a vaccine or cure for the coronavirus that the

government won’t release/authorise. (Studies 2 and 3)

7 Many governments let the coronavirus spread so that they could

take dictatorial powers. (Studies 2 and 3)

8 Chinese tech companies are using 5G toweaken our immune

system and/or spread the coronavirus. (Study 3)

Note: These conspiracy theory beliefs were measured in Study 1, 2, and 3

unless indicated otherwise in the parentheses.

Personal characteristics and situation. Participants also reported

a range of sociodemographic characteristics and personal informa-

tion reported in Table 1. Finally, participants completed two addi-

tional questions concerning risk perception that were unrelated to the

present study (Holford et al., 2021).

2.2 Results

2.2.1 Socio-psychological antecedents of
COVID-19 conspiracy theory beliefs

Overall, 27% of the participants endorsed at least one of the five

COVID-19 conspiracy beliefs listed in our study, judging that the con-

spiracy theory was either “probably” or “definitely” true. Between 10%

and 20% of the participants agreed that each of the five COVID-19

conspiracy theories was “likely” or “definitely” true (see Table 3). A

correlation analysis showed that, in line with our expectation, con-

spiracy mind-set was correlated with believing in COVID-19 conspir-

acy theories (and beliefs in other conspiracy theories), while trust was

negatively correlated with COVID-19 conspiracy belief (see Figure 2).

Some sociodemographic characteristics were also positively related to

COVID-19 conspiracy theory beliefs: being part of an ethnic minority,

beingmore educated (continuous variable fromno formal education to

PhDdegree), and being a frontlineworkerwere all positively related to

conspiracy theorybeliefs.1 A full correlation table showing all the study

variables is shown in SupplementaryMaterials (Table SM2).

2.2.2 Does endorsing COVID-19 conspiracy
theories predict safeguarding behaviour?

A correlation analysis showed that conspiracy belief was not statisti-

cally significantly associated with basic health protective behaviours,

indicating that conspiracy theory believers reported following health

guidelines as much as others. However, we found a small positive sta-

tistically significant correlation between conspiracy beliefs and stock-

piling. To evaluate whether that relationship held over and above

the psychological characteristics of conspiracy believers, and relevant

sociodemographic characteristics, we conducted a two-step hierarchi-

cal regression reported in Table 4. The analysis showed that COVID-19

conspiracy beliefs did not predict stockpiling behaviour over and above

conspiracy mind-set and trust in government. The final model shows

that only belonging to ethnicminority groups andworking on the front-

line were associated withmore stockpiling.

2.3 Discussion

Contrary to our expectations, COVID-19 conspiracy beliefs were

not negatively related with adherence to basic health protective

TABLE 3 Proportion of individuals who agreed/disagreedwith COVID-19 conspiracy theory beliefs across studies (Study 1, n= 302,
20/02/2020; Study 2, n= 396, 07/04/2020, Study 3, n= 399, 30/04/2020)

Study 1 Study 2 Study 3

COVID-19 conspiracy theories Agree Disagree Agree Disagree Agree Disagree

China cover-up of Coronavirus leak from high security lab 23% 62% 22% 56% 24% 56%

Coronavirus was created by pharmaceutical companies 7% 81% 5% 85% 5% 86%

Coronavirus is a Chinese covert biological weapon 9% 74% 10% 76% 10% 72%

Coronavirus has been bioengineered to cull certain populations. 13% 70% 10% 76% 11% 77%

China created the coronavirus to harmWestern economies 12% 74% 10% 77% 11% 73%

The government has a vaccine but won’t release it – – 9% 83% 8% 83%

Governments use the virus to take dictatorial powers – – 10% 76% 11% 75%

5G network is causing or fuelling the epidemics – – – – 3% 91%

Note: The remainder % chose the answer “not sure”.
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F IGURE 2 Relationship between beliefs in Covid-19 conspiracy theories, psychological predictors, behaviours and sociodemographic
characteristics in Study 1 (n= 302). The correlation coefficients in the lower quadrant are Spearman ρ and the variables distributions are shown in
the diagonal

behaviours. Overall, participants reported a strong compliance with

basic health protective behaviours, such as hand washing and social

distancing, suggesting limited variability and that a possible ceil-

ing effect for these basic behaviours may have occurred. In Study

2, we broaden our scope to new, more advanced health protec-

tive behaviours, for which we expected answers to be less skewed.

In line with our predictions, we found that attitudinal variables,

such as having a conspiracy mind-set and low trust in government,

were related to beliefs in COVID-19 conspiracy theories and that

those attitudes explained away the small correlation between con-

spiracy theory beliefs and stockpiling behaviour. In Study 2 we

extended our approach of the correlates of conspiracy theories to

a cognitive factor: people’s tendency to rely on analytical thinking

(vs. intuition).
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TABLE 4 Regression analyses evaluating the extent to which
COVID-19 conspiracy beliefs predict stockpiling behaviours over and
above conspiracy predictors and selected sociodemographic
characteristics

Outcome: Stockpiling Model step 1 Model step 2

COVID conspiracy

beliefs

.04 (.04) [–.04, .11] .03 (.03) [−.04, .10]

Consp. mind-set .06 (.04) [−.03, .14] .02 (.04) [−.06, .10]

Trust .06 (.04) [−.01, .13] .06 (.03) [−.00, .13]

Ethnic minority .34 *** (.07) [.21, .48]

Education .02 (.04) [−.05, .09]

Frontline work .19 ** (.06) [.07, .30]

F changemodel

summary

F(3, 279)= 2.69,

p= .047,

F(3, 276)= 11.66,

p< .001,

R2, R2 change .03, .03 .14, .11

** p< .01, *** p< .001. Sociodemographic variables that had statistically sig-

nificant correlations with conspiracy theory beliefs (p < .05) were included

in themodel.

3 STUDY 2

Study 2 was conducted on 7 April 2020 during the first UK lockdown.

The virus had not yet reached the peak of the first epidemic wave (see

timeline in Figure 1 for global context). We extended our scope to new

health-relatedmeasures and cognitive predictors of conspiracy beliefs.

We added a measure of advanced health protective behaviours, inten-

tion to get tested for and vaccinated against COVID-19 and ameasure

of the likelihood to shareCOVIDmisinformation online.We also added

a measure of analytical thinking which was expected to be negatively

relatedwith conspiracy theory beliefs (Šrol et al., 2020Preprint; Swami

& Barron, 2020; Swami et al., 2014).

We hypothesised that about 15% of participants would endorse

each conspiracy theory and that those beliefs would be negatively

related to trust in government and positively related to analytical

thinking and education. We hypothesised that COVID-19 conspiracy

beliefs would be associated with regular and advanced health protec-

tive behaviours, butwe did not specify the direction of this relationship

given our findings in Study 1. We also expected COVID-19 conspiracy

beliefs to be positively related to stockpiling and likelihood to share

COVID-19 misinformation online, and negatively related to intention

to be tested for or vaccinated against COVID-19.

3.1 Method

Participants. Of the 412 individuals who completed the study online

via the Prolific platform,we excluded data from eight respondentswho

answered in less than 2 minutes (n = 1) or failed the attention check

(n=7). The characteristics of the404 remaining participants are shown

inTable 1.Out of this samplewepurposefully included100participants

from Study 1, to evaluate the stability of conspiracy beliefs.

3.2 Materials and procedure

The study lasted about 14 minutes and participants were paid £1.16

(£0.75 and a £0.41 bonus to reach £5/hour). Participants started with

either the COVID-19 conspiracy theory questions or the two main

predictors: trust and analytical thinking. These were followed by the

predicted behaviours and intentions presented in a fixed order: basic

health protective behaviours, including outings and face-to-face inter-

actions, stockpiling, advanced health protective behaviours, intention

to get tested and vaccinated, and likelihood to share misinformation

online. Our behavioural measures focused on the past 3 days to min-

imise distorted memories. The scales all had good reliability (Cron-

bach’s alpha between .76 and .94) and we computed the average score

for all of them, except for the analytical thinking measure for which we

used a sum of correct answers.

Belief in COVID-19 conspiracy theories. To the samemeasure as Study

1, we added two new COVID-conspiracy beliefs that rose in reac-

tion to the lockdown measures and were more political in nature;

“There is a vaccine or cure for the coronavirus that the government won’t

release/authorise”, “Many governments let the coronavirus spread so that

they could take dictatorial powers”. The task also included an attention

check question (select “I do not agree at all”).

Trust in government. We used the same measure of trust as in

Study 1.

Analytical thinking. We measured participants’ tendency to rely on

analytical thinking (vs. intuition) with the Cognitive Reflection Test

(CRT). The test measures the ability to inhibit intuitive thinking pro-

cesses to adopt analytical thinking (Frederick, 2005). We used the

seven-item CRT (Toplak et al., 2014), an expanded version of the origi-

nal three-item version (Frederick, 2005) but featuring multiple-choice

answers (validated by Sirota & Juanchich, 2018). To answer the CRT

questions correctly, participants must inhibit the first answer that

springs to mind, and think more carefully (i.e., analytically) about what

the correct answermay be. Each of the seven questions was presented

with four possible answers, including the intuitive incorrect one, two

decoys, and the correct one presented in a random order to each

participant. An example item is: “A baseball bat and a ball cost £1.10
together, and the bat costs £1.00 more than the ball, how much does the

ball cost?” Theanswers available included the intuitive incorrect answer

(10 pence), two alternative incorrect answers (9 pence and 1 pence)

along with the correct answer that required analytical thinking to be

chosen (5 pence). This CRT format usingmultiple choiceswas validated

as being as effective as the original test tomeasure cognitive reflection

while taking less time to complete and avoiding coding errors (Sirota

& Juanchich, 2018). A higher sum score of correct answers indicates

stronger analytical thinking.

Basic health protective behaviours. We used a similar measure as for

Study 1, but wemade threeminor changes to reflect the developments

in government guidance: the distance between people was adjusted

from 1 meter to 2 meters and we replaced the item “I avoided pub-

lic gatherings of more than 5 people” with “I only went out for essen-

tial needs, including food, exercise or medical supply/appointment”.
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Participants answered on a 4-point scale with 1: Not at all, 2: Some of

the time, 3: Most of the time, 4: All the time, with the added option: 99:

Not applicable (excluded from the analyses). Participants also reported

the number of outings and face-to-face interactions they had over the

last 3 days (outside their household) by selecting a number between 0

and “6 or more” in increments of 1 or “Prefer not to say” (coded 99 and

excluded from the analyses).

Advanced health protective behaviours. Participants rated how often

they performed eight behaviours in the last 3 days. The behaviours

related to three specific situations: when participants left their home

[2 items, e.g., “I wore a face mask”], when they came back home [2 items;

e.g., “I undressed andputmy clothes towash straight away”], andwhat they

didwith their grocery shopping [3 items; e.g., “I washed all of the products

that I could with soap”]). Note that in early April 2020when Study 2was

conducted, wearing a face mask was considered an advanced protec-

tion measure because it was still not recommended by the UK national

health authorities; in fact, maskswere not readily available in theUK at

that time, and it was advised not to wear one to avoid depleting scarce

resources that were urgently needed for frontline healthcare work-

ers. Participants answered using the same 4-point scale as for basic

health protective behaviours (1:Not at all—4: All the time, 99:Not appli-

cable). Overall, 37% of participants answered the items “did not apply”

to them, due toeither not leaving their homeornotdoing grocery shop-

ping (coded 99 and excluded).

Intention to get tested and vaccinated. Participants reportedwhether

they would get tested for and vaccinated against COVID-19 if the gov-

ernment was recommending them to do so. We described the vac-

cine as 70% effective (similar to the flu). For both questions, partic-

ipants responded on a 7-point scale ranging from 1: Certain that I

would not do it to 7: Certain I would do it with “possible” as a middle

point (4).

Stockpiling behaviours. We adapted our stockpiling measure given

the restrictions that supermarkets had placed on buying items (e.g.,

no more than three of the same product could be purchased) and we

instead focused our question on “building a stockpile” of long-life items

that could be used in case of food shortages or the need to self-isolate.

Participants rated how much they had tried to stock seven items (e.g.,

sugar, flour, cans) on a 4-point scale (1:No, not at all, 2: Yes, a little bit, 3:

Yes, quite a bit, 4: Yes, completely).

Sharing COVID-19 misinformation. Participants read eight social

media posts (one per page, randomised order for each participant) and

evaluated their likelihood to share each post (adapted from Penny-

cook et al., and Rand (2020). Six posts were COVID-19 misinforma-

tion: three referred to conspiracy theories (e.g., the virus was delib-

erately released from a Chinese lab) and three were medical misin-

formation regarding bogus protective measures (being in the sun) and

cures (coconut oil and salted water). Finally, we also included two real

news posts taken from Pennycook et al. (2020) to obscure our partic-

ular focus on misinformation. The likelihood to share the news item

was measured on a 6-point scale (1: Extremely unlikely to 6: Extremely

likely). Overall, participants differentiated well between the real and

false information and were more likely to share real news than the

misinformation posts, M = 2.08, SD = 1.21 and M = 1.63, SD = 0.94,

t(402) = 9.79, p < .001, Cohen’s d = .49 (r = .66, p < .001). We used the

average likelihood to share the misinformation across the six misinfor-

mation posts.

Personal characteristics. Participants answered the samequestions

as in Study 1 (see Table 1).

3.3 Results

3.3.1 Socio-psychological antecedents of
COVID-19 conspiracy theory beliefs

Overall, 27% of the participants endorsed at least one of the seven

COVID-19 conspiracy theories listed (see Table 2). Focusing on the

subsample of participants who took part in both Study 1 and Study 2

(n = 103) showed that COVID-19 conspiracy beliefs were fairly sta-

ble over time, MMarch = 1.99, SD = 0.83 vs. MApril 1.88, SD = 0.83,

t(102) = 1.58, p = .117, with a large correlation, Spearman ρ = .71,

p < .001. This supports past findings that conspiracy beliefs are stable

over time (Sanche et al., 2020).

In line with our expectation, trust in government and analyti-

cal thinking were statistically significantly correlated with belief in

COVID-19 conspiracy theories (see Figure 3). In terms of sociodemo-

graphic characteristics, being part of an ethnic minority and voting for

a conservative party were associated with a greater uptake of conspir-

acybeliefs,while using thenational broadcaster (BBC) as anews source

and having a higher level of education were linked with a lower uptake

of those beliefs.2 A full correlation table showing all the study variables

is shown in SupplementaryMaterials (Table SM3).

3.3.2 COVID-19 conspiracy beliefs and health
protective behaviours

The correlations analysis showed that believing in COVID-19 conspir-

acy theories was not correlated with classic safeguarding behaviours

including basic health behaviours, outings, face-to-face interactions

and stockpiling (see Figure 4). There was a tendency for con-

spiracy believers to undertake more advanced health protective

behaviours, but it was not statistically significant. The only health-

related behaviours that were statistically related to conspiracy beliefs

were COVID-19 diagnostic testing and vaccination and the tendency

to spread COVID-19 misinformation. People who believed in COVID-

19 conspiracy theorieswere less likely to agree to get tested for or vac-

cinated against COVID-19 and were more likely to share misinforma-

tion about the virus. An exploratory analysis reported in Supplemen-

tary Materials C showed that conspiracy believers were more likely to

share any type of news (real or false) compared to non-believers, indi-

cating that non-believers discriminated better between the real and

false information.

The predictive value of COVID-19 conspiracy belief for test-

ing, vaccination, and misinformation sharing was further tested in a

series of two-step hierarchical regression analyses, to see whether
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F IGURE 3 Correlations between COVID-19 conspiracy beliefs and psychological characteristics in Study 2 (n= 404). The correlation
coefficients in the lower quadrant are Spearman ρ and the variables distributions are shown in the diagonal

cognitive reflection and trust in government or sociodemographic

characteristics could help to explain the relationships. The analyses

shown in Table 5 revealed that COVID-19 conspiracy beliefs remained

a statistically significant predictor for testing, vaccination, and misin-

formation sharing even after we controlled for cognitive reflection,

trust, and for key sociodemographic characteristics that correlated

with conspiracy theories (seemodel 2).

3.4 Discussion

Overall, Study 2 showed that conspiracy believers reported an equal

likelihood of following basic and advanced health guidance when com-

pared to non-believers, but a lower likelihood to agree to get tested

for, or vaccinated against, COVID-19 and a greater tendency to share

COVID misinformation, even after we controlled for socio-cognitive

characteristics. The findings highlight that, on the one hand, people

who believed in conspiracy theories were following guidelines to the

same extent as others. On the other hand, paradoxically, theywere also

reluctant to undertake some other safeguarding behaviours, such as

being testedor vaccinated. In Study3,weaimed to reconcile this appar-

ent contradiction.

4 STUDY 3

The study was conducted on 30 April 2020, 10 days after the high-

est number of daily deaths had occurred—commonly called the peak

of the first epidemic wave—with 1,172 deaths in 24 hours (see time-

line in Figure 1). In this study, our goal was to test the robustness of

the findings of Study 2 and to explain the links found between conspir-

acy beliefs and health protective behaviours, as well as add two new

COVID-19 relevant behaviours: antibodies testing and using a contact-

tracing app.

We aimed to test two non-exclusive explanations for why conspir-

acy believers follow some health protective behaviours but not others.

First, we noticed that health protective behaviours differed in terms of

agency, which is the degree to which people have autonomy and con-

trol over the behaviour. All the behaviours that conspiracy believers

performed as much or more than other people provide autonomy and

control: one chooses to wash their hands, or to wear a mask, and the

extent to which this is donewell does not rely on anybody else. By con-

trast, being tested or vaccinated cannot be performed autonomously:

it requires the involvement of others one needs to trust to get the job

well done. This necessary intrusion may generate a particularly dis-

tressing worry for conspiracy believers since they tend to score low
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F IGURE 4 Correlations between COVID-19 conspiracy beliefs and health protective behaviours in Study 2 (n= 404). The correlation
coefficients in the lower quadrant are Spearman ρ and the variables distributions are shown in the diagonal

on trust and higher than others on interpersonal paranoia (Freeman

et al., 2020; Goreis & Voracek, 2019). In particular, lacking the power

to make autonomous decisions has been shown to deter conspiracy

theory believers from some safeguarding behaviours, such as vacci-

nation (Jolley & Douglas, 2014). A second and non-exclusive explana-

tion focuses on the perceived value of different protective behaviours.

According to this hypothesis, vaccination and testing would be per-

ceived as having a more negative balance of risks and benefits by con-

spiracy believers compared to others, whereas basic and advanced

health behaviours would be perceived as having a similar balance

of risks and benefits. The utility of different options is essential to

decision-making theoretical models (Morgenstern & von Neumann,

1943) and indeed to shaping decisions (McDowell et al., 2016). Medi-

cal interventions, and in particular vaccinations, are often the target of

false information campaigns which may distort the perception of their

risks and benefits (e.g., immunisations cause autism; Kata, 2012). Con-

spiracy believers tend to perceive that vaccines are dangerous, which

partly explains their reluctance to be vaccinated (Jolley & Douglas,

2014).

We hypothesised that control and utility would explain the uptake

of health protective behaviours. We expected COVID-19 conspir-

acy beliefs would not to be associated with basic health protective

behaviours but would be associated with more advanced health pro-

tective behaviours and stockpiling behaviours and a lower intention

to take a COVID-19 diagnostic test, a COVID-19 antibodies test, the

COVID-19 vaccine and to use a contact-tracing app. We expected

that people would judge that they have control over basic health

behaviours, advanced health behaviours, and stockpiling, but that this

would not be the case for vaccination, taking an antibodies test, a diag-

nostic test, and using the contact tracing app. We hypothesised that

events perceived as controllable (basic health behaviours, advanced

health behaviours, and stockpiling) would be perceived as having a
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TABLE 5 Howmuch do conspiracy theory beliefs predict COVID-19 screening tests, COVID-19 vaccination intentions and COVID
misinformation sharing tendencies (n= 378)

Model 1 Model 2

Outcome: Intention to get tested

COVID conspiracy belief −.39*** (.08) [−.55,−.24] −.34*** (.08) [−.50,−.18]

Analytical thinking −.01 (.03) [−.07, .04] −.02 (.03) [−.08, .04]

Trust in government .23** (.08) [.08, .38] .26** (.08) [.10, .42]

Ethnic minority −.16 (.14) [−.44, .13]

BBC news .13 (.15) [−.17, .42]

Conservative .22 (.14) [−.50, .06]

Model summary

F change (df) (3, 367)= 15.15, p< .001 (3, 364)= 1.28, p= .280

R2, R2 change .13, .13 .15, .01

Outcome: Intention to get vaccinated

COVID-19 conspiracy belief −.49*** (.10) [−.68,−.30] −.41*** (.10) [−.62,−.22]

Analytical thinking .00 (.04) [−.07, .08] −.00 (.04) [−.07, .07]

Trust in government .37*** (.10) [.18, .56] .33** (.10) [.13, .53]

Ethnic minority −.53** (.18) [−.88,−.18]

BBC news .13 (.18) [−.23, .49]

Conservative .05 (.18) [−.40, .29]

Model summary

F change (df) (3, 367)= 18.35, p< .001 (3, 364)= 1.28, p= .024

R2, R2 change .12, .03 .14, .02

Outcome: Spreading COVIDmisinformation

COVID-19 conspiracy belief .52*** (.06) [.41, .62] .48*** (.06) [.36, .59]

Analytical thinking −.04 (.02) [−.08, .01] −.03 (.02) [−.07, .01]

Trust in government .02 (.05) [−.09, .13] .03 (.06) [−.09, .14]

Ethnic minority .11 (.10) [−.09, .31]

BBC news −.29 (.10)** [−.49,−.08]

Conservative .04 (.10) [−.16, .23]

Model summary

F change (df) (3, 367)= 2.11, p< .001 (4, 364)= 3.92, p= .027

R2, R2 change .25, .25 .27, .02

* p< .05, ** p< .01, *** p< .001. Sociodemographic variables that had statistically significant correlationswith conspiracy theorybeliefs (p< .05)were included

in themodel.

greater utility than less controllable behaviours (tests, vaccination, and

using the app), in particular for those with stronger conspiracy beliefs.

We also hypothesised that the utility and controllability of a behaviour

would positively predict its uptake and that this would partly explain

the relationship between conspiracy beliefs and behaviours.

4.1 Methods

4.1.1 Participants

The characteristics of the 399 participants are shown in Table 1. These

participants had not taken part in Study 1 or Study 2.

4.1.2 Materials and procedure

The study took 10 minutes on average and participants were paid

£0.84 (an initial £0.75 for an estimated duration of 7 minutes, adjusted

upward via a bonus to £0.84 to reach £5/hour).

Belief in COVID-19 conspiracy theories. The measure was the same

as in Study 2, except we added a new viral conspiracy theory: “Chinese

tech companies are using 5G to weaken our immune system and/or

spread the coronavirus” (see Table 2).

Sharing COVID-19misinformation. Tomeasure the tendency to share

COVID-19 misinformation, participants reported their likelihood to

share three social media posts hinting at a conspiracy: one post declar-

ing that the virus was released from a Chinese lab, and two that
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referred to the possibility that the virus was being intentionally fuelled

via the 5G network. These three misinformation posts were supple-

mented with two real recent news articles published in the national

press: one announcing the first human trial for a coronavirus vaccine

and one announcing the beginning of a trial testing the benefits of

nicotine in coronavirus treatment. As in Study 2, overall, participants

discriminated well between the real and the false information and

were more likely to share real information, M = 2.00, SD = 0.86 and

M = 1.51, SD = 0.76, t(398) = 11.39, p < .001, Cohen’s d = .85 (r = .45,

p< .001).

Health protective behaviours and intentions. We measured 11 health

protective behaviours. We used a selection of the basic and advanced

health questions and extended their focus to the last 7 days (instead

of the last day only) to avoid a floor effect. We measured three

basic health behaviours: increased handwashing, staying at home, and

social distancing, and three advanced health behaviours: wearing face-

masks, gloves, andwashing grocery products with soap. An item asking

about unpacking groceries and handwashingwas also included butwas

judged redundant with general handwashing and was not included in

theanalysis (resultswere the same).Wealsomeasured stockpilingwith

1 itemwhere participants reported for how long they could live off the

food and first-necessity items they currently had at home (response:

for less than 7 days, 7, 10, or 14 days andmore).

We used the same materials to measure intention to vaccinate and

to take a diagnostic test andwe introduced two newbehavioural inten-

tions: the intention to get tested for COVID-19 antibodies (based on

a blood test, which may seem more invasive than the swab needed for

the diagnostic test) and the intention to instal the contact tracing app

that was about to be released by the National Health Service (NHS).

The intentions weremeasured with a 5-point Likert scale ranging from

‘very unlikely’ to ‘very likely’. For the contact tracing app, participants

were randomly allocated to one of two conditions: a control condition

where they were simply asked about their likelihood to instal and use

the app after a brief description of its utility or the same description

together with a control boost message that was expected to increase

its acceptability (‘Take back control and stop the spread thanks to the

contact tracing app’). Themanipulation did not affect participants’ like-

lihood toaccept touse theapp (Mcontrol =3.46, SD=1.24,Mboost=3.64,

SD = 1.36, t(397) = 1.36, p = .174, Cohen’s d = 0.14), and data were

pooled together.

Perception of personal control. Participants rated their perceived

control and autonomy for all of the 11 health protective behaviours

and intentions: staying at home, social distancing, handwashing, wear-

ing facemasks, wearing gloves, washing groceries with soap, keep-

ing enough essential items at home, getting vaccinated, getting the

COVID-19 diagnostic test, getting the COVID-19 antibodies test, and

using the NHS contact tracing app. Participants read that protective

measures varied in terms of howmuch control people had over under-

taking them and how well they were done. Then, participants eval-

uated whether, “yes” or “no”, they had control over the behaviours

listed.

Utility perception: risks and benefits. For each of the 11 behaviours

of interest, participants reported the extent to which the behaviour

was risky, defined as “could have negative consequences that could

affect you, people around you or society in general, possibly involun-

tarily”. On a separate page, participants reported the extent to which

each behaviour could be beneficial, defined as having “positive conse-

quences for you, people around you or society in general”. Participants

reported their perception on a 4-point scale ranging from Not at all

risky/beneficial to 4: Very risky/beneficial.We computed a utility score

for each behaviour by taking away the risk responses form the benefits

responses (Utility=Benefits—Risks).

Personal situation and characteristics. We measured the same per-

sonal characteristics as before butwe added ameasure of political con-

servatism by asking participants where they stood regarding economic

issues and social issues on a Likert scale ranging from1: Strongly liberal

to 5: Strongly conservative.

4.2 Results

4.2.1 Beliefs in and sharing of COVID-19
conspiracy theories

Overall, 31% of the participants endorsed at least one of the eight

COVID-19 conspiracy theories (see Table 3). This shows a slight

increase over time from 27% in February and early April. As expected,

the theory that China bioengineered the virus was endorsed by more

than 20% of participants, p= .035. The other conspiracy theories were

endorsed by about 10% of the participants, except the theory that the

virus was created by pharmaceutical companies and the theory that

the 5G network spreads the virus, which both had lower endorsement,

p< .001. As we found in Study 2, people who believedmore in conspir-

acy theories were also more likely to share COVID misinformation in

their network, highlighting the risks of further spread, ρ= .46, p< .001.

An exploratory analysis reported in supplementary materials showed

that, as in Study 2, non-believers discriminated better than conspir-

acy believers between the different types of news; conspiracy believ-

ers were more likely to share both real of false information compared

to non-believers.

Conspiracy theory beliefs were correlated with five sociodemo-

graphic characteristics. Conspiracy beliefs were negatively related

with age (ρ = -.11, p = .036), education (ρ = -.11, p = .031), and using

the national broadcaster (BBC) as a news source (ρ= -.16, p= .001) and

positively relatedwith conservatism (ρ= .23, p< .001), belonging to an

ethnic minority group (ρ= .14, p= .006), as well as self-identifying as a

key worker (ρ= .14, p= .003).3 The full correlation table is available in

supplementarymaterials (Table SM4).

4.2.2 Levels of personal control in health
protective behaviours

As expected, participants felt that some behaviours were under their

control, giving them more autonomy, while others were perceived as

providing low levels of control (see Table 6). A large majority rated the
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TABLE 6 Proportion of participants who judged protective behaviours as under their control and correlation with conspiracy beliefs

Correlationwith conspiracy beliefs (Spearman ρ)

UptakeM
(SD)

control

(% yes)

Control

(0/1) Utility

Behaviour

uptake/intention

High in control

Hand-washing (1-4; n= 396) 3.63 (0.74) 99% .06 −.16** .02

Staying home (1-4; n= 382) 3.73 (0.55) 96% .07 −.01 .03

Facemasks (1-4; n= 334) 1.47 (0.95) 92% .10* −.03 .14**

Gloves (1-4; n= 336) 1.55 (0.95) 93% .13* −.10* .11*

Washing groceries (1-4; n= 349) 1.69 (1.69) 94% .13* −.01 .05

Stockpiling (1-4; n= 399) 2.74 (0.99) 87% .08 −.01 −.04

Mixed perception of control

Social distance (1-4; n= 368) 3.63 (0.58) 63% −.00 −.14** −.07

Contact tracing app (1-5; n= 399) 3.55 (1.30) .60% .08 −.10* −.13**

Low in control

Diagnostic test (1-5; n= 399) 4.28 (0.92) .25% −.02 −.18*** −.20***

Antibodies test (1-5; n= 399) 4.16 (1.07) .24% −.05 −.19*** −.26***

Vaccination (1-5; n= 399) 3.55 (1.30) .24% −.05 −.29*** −.33***

Note: * p < .05, ** p < .01, *** p < .001. The proportion of judgments that the behaviours were under one’s control were all significantly greater than 50% for

the high andmixed control behaviours (binomial test p< .005), and lower than 50% for the low control behaviours.

basic and advanced behaviours as giving personal control, whereas the

diagnostic test, the antibodies test, and the vaccination were deemed

outside of their personal control by a majority of participants. The

social distancing and contact-tracing app received mixed judgments.

Perception of control was mostly not related to conspiracy beliefs—as

shown in the second column of Table 6. Therewas only a small and pos-

itive correlation between conspiracy beliefs and perception of control

for three of the six behaviours providing high levels of control, and no

statistically significant correlations with perception of control for the

other five behaviours (see Table 6, third column).

4.2.3 Conspiracy beliefs and health protective
behaviours

Conspiracy belief was statistically correlated with six out of eleven

of the health protective behaviours measured: wearing a face-mask,

wearing gloves, the intention to instal the contact tracing app of the

NHS, the intention to get a diagnostic test, the intention to get an anti-

bodies test, and the intention to be vaccinated against Covid-19 (see

the behaviour uptake column in Table 6). The pattern of results was

consistent with our expectation that COVID-19 conspiracy believers

would perform as much or even more of the behaviours that afforded

them some control and less of the behaviours that did not. For both

social distancing and using the contact-tracing app, which showed

mixed perceptions of controllability, the relationship was negative but

only statistically significant for the contact-tracing app.

4.2.4 Utility perception of health protective
behaviours

To showcase the role of control, we compared the average utility

and uptake of the behaviours deemed under personal control and

those deemed outside of personal control. As shown in Figure 5, we

found that on average the utility of the protective behaviours deemed

controllable had a more positive balance of risks and benefits and

a greater uptake, compared to low control behaviours. When we

assessed the effect of control on utility together with whether par-

ticipants believed in at least one conspiracy theory or not in a vari-

ance analysis,4 we found a clear interaction effect indicating that

for conspiracy theory believers, the gap in the average utility as

a function of control was larger than for non-conspiracy believers,

Finteraction(1, 397)= 30.92, p< .001, η2p = .07. In this analysis, whether

the behaviours provided personal control or not and whether people

believed in conspiracy beliefs or not both also had amain effect on util-

ity perception, F(1, 397)= 61.60, p< .001, η2p = .13, F(1, 397)= 41.27,

p< .001, η2p = .09.

A correlational analysis between conspiracy beliefs and utility per-

ceptions for each behaviour provided a more detailed description of

the overall effect. As shown in Table 6 in the utility column, conspir-

acy beliefs were negatively related to the utility perception of all of the

low ormixed control behaviours, butwere not statistically significantly

correlatedwithmost of the behaviours that gave a strong sense of per-

sonal control: four out of six behaviours were not statistically signifi-

cantly correlated with conspiracy beliefs.
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F IGURE 5 Perceived utility for (balance of risks and benefits) and uptake of behaviours that foster personal control or not as a function of
conspiracy belief
Note: Behaviours that foster control included handwashing, staying home, wearing amask, wearing gloves, and stockpiling. Behaviours that did
not foster control included antibodies testing, diagnostic testing, and vaccinations

TABLE 7 Towhat extent does conspiracy theory belief predict behaviour uptake, without andwith control for the balance of risks and benefits
(standardised regression coefficient Beta)

Advanced health behaviour

fostering high control Low control health behaviours

Facemasks Gloves Contact tracing Diag. test Antib. test Vaccine

Step 1

Conspiracy .17** .14* −.12* −.16** −.24*** −.33***

Step 2

Conspiracy .19*** .19*** −.02 −.05 −.13** −.12*

Risks/benefits .28*** .40*** .74*** .44*** .45*** .59***

R2 change .08*** .16*** .55*** .18*** .19*** .31***

Step 3

Conspiracy .18** .17** .00 −.02 −.10* −.09

Risks/benefits .24*** .40*** .73*** .43*** .44*** .58***

Age −.02 −.07 .06 .05 .06 .08

Ethnicity .22*** .03 −.03 −.11* −.11* −.04

Education −.01 −.03 .01 .02 −.06 .01

BBC .05 .02 .06 .02 .04 .01

Keyworker .01 −.02 −.04 −.02 .04 −.03

Conservatism −.05 .06 −.02 −.03 −.04 −.04

R2 change .05** .01 .01 .01 .02 .01

Note: we only included here the behaviours that were correlated with conspiracy beliefs, in an attempt to explain those. For the contact tracing app, the

regressionmodel also included the interaction conspiracy belief * control as a predictor variable but it was not statistically significant, Beta= –.03 for Step 2,

and –.04 for Step 3.

*p< .05, **p< .01, ***p< .001

4.2.5 Can utility perception explain the behaviours
of conspiracy believers?

Clearly, conspiracy believers are more sceptical about the utility

of some health protective behaviours compared to non-believers,

especially those that did not provide personal control. Could this

difference in utility perception explain away the predictive power of

conspiracy belief on people’s behaviour? We tested this possibility in

a hierarchical regression analysis (see Table 7). The analyses showed

that the perceived utility of the protective behaviours explained some

of the predictive value of conspiracy belief for the four behaviours that

did not afford participants a clear sense of control: the contact trac-

ing app, the diagnostic test, the antibodies test, and the vaccination—

and for two of those behaviours, the predictive value of conspiracy

theory beliefs became statistically not significant (see Step 2, Table 7).

For controllable behaviours, gloves and face-masks, the positive
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relationship between conspiracy beliefs and behaviour remained sim-

ilar and statistically significant after we controlled for utility percep-

tion and sociodemographic characteristics. Across models, adding the

sociodemographic characteristics associatedwith conspiracy beliefs to

themodels did not change the pattern of results.

4.3 Discussion

Results confirmed that conspiracy theory believers were reluctant to

undertake actions for which they had lower levels of personal control,

and they felt these actions were riskier and less beneficial. This high-

lights that the involvement of others could be perceived as a threat

and echoes results linking conspiracy theory beliefs with interpersonal

distrust (Goertzel, 1994) and paranoid tendencies (Goreis & Voracek,

2019; Imhoff& Lamberty, 2018). By contrast, conspiracy theory believ-

ers showed no difference from non-believers in performing health pro-

tective behaviours over which they had control.

5 DISCUSSION

At the beginning and during the peak of the firstwave of theCOVID-19

pandemic in the UK, around one third of the people surveyed believed

in at least one COVID-19 conspiracy. In three studies, we consistently

found that people who believed in conspiracy theories were not less

likely to follow classic public health guidance to mitigate the spread of

COVID-19compared tonon-believers. Conspiracybelieverswereeven

more likely to follow some advanced health protective behaviours, such

as wearing masks or gloves, at a time when these were not officially

recommended. However, conspiracy believers reported a reluctance

to undertake health behaviours over which they did not have personal

control, such as taking COVID-19 diagnostic or antibodies tests, being

vaccinated, and using the contact tracing application, judging these as

more risky and less beneficial than non-believers. We identified a triad

of psychological antecedents to conspiracy theory beliefs: conspiracy

mind-set, trust in governmental institutions, and analytical thinking

and specific sociodemographic characteristics linked with conspiracy

beliefs, but those did not explain awaywhy conspiracy theory believers

weremore reluctant to undertake some health protective behaviours.

5.1 Conspiracy theory beliefs and how they
spread

We found that COVID-19 conspiracy beliefs were fairly prevalent

and stable over time in the UK population. We also found, as in past

research (Allington et al., 2020), that some conspiracy theories were

more likely to be endorsed than others, with, for example, the belief

that the virus is a weapon engineered by China more prevalent than

the belief that the 5G network is used to spread the illness. This preva-

lence estimate deserves cautious interpretation since our samples

came from an online panel (Prolific) that tends to be biased towards

younger, more liberal, and more educated individuals than the general

population (Gosling & Mason, 2015). However, larger-scale surveys

with quota representative sampling found a similar level of endorse-

ment (Freeman et al., 2020). Relying on an online sample can also be

considered as appropriate to study conspiracy theories as thosemostly

spread online. Incidentally, social media users, who are particularly

exposed to conspiracy theories and therefore more likely to endorse

them, share similar socio-demographics as our sample: younger, more

educated and more liberal than the general population (Mellon &

Prosser, 2017).

Echoing recent findings, we found that the prevalence of conspiracy

beliefs varied across segments of the population, being more common

in people with a conservative ideology (Bruder et al., 2013), individu-

als from ethnic minorities (van Prooijen et al., 2018), and those with

lower formal education attainment (Lobato et al., 2014; van Prooijen,

2017). An addition to this list was that, being a frontline worker was

associated with believing in conspiracy theories in two studies out of

three. These trends highlight some potential vulnerability factors and

could help to scope interventions to curb the infodemic. The increased

prevalence of conspiracy theories in frontline workers and individuals

from ethnic minorities may explain the greater hesitancy to be vac-

cinated against COVID-19 observed in both of those groups (Martin

et al., 2021). Similar links have been shown in the past where people

fromethnicminoritiesweremore likely to endorse conspiracy theories

and less likely to get vaccinated against the flu (Quinn et al., 2017). It

is important to work with vaccine hesitant groups with “engagement,

understanding, and trust” (Razai et al., 2021), and it is especially impor-

tant for keyworkers and individuals from ethnic minorities to be vacci-

nated because theymight have a greater risk of contracting COVID-19

(Martin et al., 2020) with, in addition, a heightened risk of clinical com-

plications for specific ethnic groups (Sze et al., 2020).

Our results show that people who believe in conspiracy theories

disseminate those beliefs: They were more likely to share COVID-19

misinformation than non-believers. In fact, those who believed in con-

spiracy theories reported a greater likelihood to share news in gen-

eral, both real and fake, without distinguishing between the two. Shar-

ing misinformation is likely to “contaminate” receivers since the mere

exposure to (false) information increases its perceived veracity (Fazio

et al., 2015; Hasher et al., 1977; Pennycook et al., 2018). Exposure

to conspiracy views increases the perception that they are true (Béna

et al., 2019) andmay even change subsequent behaviours so it is essen-

tial to slow their spread. For example, exposure to climate change con-

spiracy theories reduced science acceptance and pro-environmental

behaviours (van der Linden, 2015).

5.2 Socio-cognitive psychological antecedents of
beliefs in COVID-19 conspiracy theories

Conspiracy theory beliefs seem to be fuelled by a foundational set

of beliefs assuming that governments are maleficent and that there

exist small international organisations that control the world order,

covering-up critical events and controlling information (Brotherton
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et al., 2013). Our results highlight in particular the role of trust in

government institutions: people who express lower trust in govern-

ments were more likely to believe in COVID-19 conspiracy theories—

believing that the crisis was intentionally caused for nefarious pur-

poses. This is consistentwith past work showing a connection between

different facets of trust and conspiracy theory beliefs (Goertzel, 1994;

Jasinskaja-Lahti & Jetten, 2019; Mattocks et al., 2017; Pierre, 2020)

and replicates recent work conduct on COVID-19 conspiracy theories

(Freeman et al., 2020; Pummerer et al., 2021). Interpersonal trustmore

generally could also play a role in conspiracy beliefs and adherence to

health protective behaviours, albeit slightly differently from trust in

government, since individuals scoring low in interpersonal trust would

be more likely to consider people in general, as a threat (e.g., neigh-

bours) rather than specific groups (e.g., health professionals).We could

therefore expect interpersonal trust to be associated with a greater

compliance with autonomous health behaviours (e.g., wearing masks)

and a lower compliance with behaviours involving cooperation with

others, evenwhen theyarenot health professionals (e.g., social distanc-

ing). Future research could test the role of different facets of trust—

in government, in people in general, and in healthcare professionals.

While we could expect all of these to be negatively related to conspir-

acy theory belief, theymay have a different connectionwith adherence

to health protective behaviours. Research focusing on how to restore

trust between conspiracy theory believers and expert figures could

also make a strong contribution to the field. For instance, in our study,

all the behaviours that required the involvement of others concerned

health professionals, thereby creating a possible confound: conspiracy

believers could have been reluctant to interact with healthcare profes-

sionals. It also seems paramount that pharmaceutical companies sig-

nal their trustworthiness more clearly, for example, by adopting more

transparent data sharing practices to foster trust (Warren et al., 2020).

Indeed, we are seeing the fragility of this trust play out in the cur-

rent European resistance to the Oxford-AstraZeneca vaccine, with a

number of countries suspending the use of this vaccine, partly due to

reporting errors in clinical trials (Bendix, 2021), and reports of rare

severe side effects (Smith, 2021). Trust, especially in vaccines, requires

transparent testing practices and honest reporting.

While it is difficult to ascertain whether trust causes belief in con-

spiracy theories or the other way around, some cognitive character-

istics can be more clearly seen as having a directional and causal

effect—and therefore explaining why people endorse conspiracy the-

ory beliefs. Our findings support previous research by highlighting the

role of analytical thinking (vs. intuition) in the development of conspir-

acy theory beliefs (Čavojová et al., 2020; Denovan et al., 2020; Fuhrer

& Cova, 2020; Georgiou et al., 2019; Ståhl & van Prooijen, 2018; van

der Wal et al., 2018). This link is important because it suggests a route

to help people resist false information: prompting analytical thinking

could help people recognise correct information and fend off conspir-

acy theories (Pennycook et al., 2020) and increase the sharing of infor-

mation from reliable sources (Mosleh et al., 2021). Overall, our findings

support the view that both social (e.g., trust) and cognitive (e.g., analyti-

cal thinking) factors are linkedwith theendorsementof newconspiracy

theories. Our findings suggest that a two-pronged approach, aimed at

capitalising on trusted sources of information and triggering analytical

evaluations of evidence, is likely to be needed to tackle the spread of

conspiracy theories.

5.3 Behaviours associated with conspiracy theory
beliefs: are conspiracy believers careless or careful?

It is important to note here that, consistent with recent evidence

(Moussaoui et al., 2020), UK residents who took part in our studies

largely reported following government health guidelines, such as stay-

ing home and social distancing, and we observed more variability in

more advanced health behaviours (e.g., wearing gloves) or recently

introduced behaviours (e.g., being tested/vaccinated). Building on past

research on conspiracy beliefs and health behaviours, we expected

that conspiracy believers would be less likely to follow public health

recommendations, but our results showed a different picture. In con-

trast, we consistently found that believing in conspiracy theories did

not reduce the adoption of basic health protective measures either

before or after theywere formally enforced by the government. Across

more than one thousand respondents, our results showed that con-

spiracy believers were equally as likely to social distance and stay at

home as non-believers. They were even extra cautious and more likely

to adopt advanced health protective behaviours that were controver-

sial at the time (e.g., wearing gloves and face-masks). These findings are

at odds with some of the recent research conducted in the UK showing

that conspiracy beliefs were negatively related to the adoption of basic

health protective behaviours (Allington et al., 2020; Freeman et al.,

2020; Swami & Barron, 2020; but see also Fuhrer & Cova, 2020 for

opposite results), but are in line with findings showing that the con-

spiracy theories that acknowledge the existence of the virus were not

connectedwith the adoption of basic health behaviours (Imhoff & Lam-

berty, 2020). A similar lack of connection was found in research focus-

ing on AIDS—where several studies failed to find a link between beliefs

in HIV conspiracy theories and lower protective behaviours (Wester-

gaard et al., 2014) and some studies even found a positive link (e.g.,

with HIV testing; Ford et al., 2013). Those studies—like ours—focused

on conspiracy theories that recognise the existence of the virus andnot

on conspiracy theories that deny its existence, for which those beliefs

seem consistently connected to lower compliance with health protec-

tive behaviours.

Apparently in contradiction with the idea that conspiracy believ-

ers are equally cautious as others, conspiracy believers reported lower

intentions to be tested and vaccinated. This is in line with recent

findings on COVID-19 conspiracy theories and COVID-19 vaccination

(Allington et al., 2020; Freeman et al., 2020; Meuer & Imhoff, 2021;

see also van Mulukom et al., 2020 for a review of evidence) and more

generally on medical conspiracy theories and vaccines (Jolley & Dou-

glas, 2014; Jolley & Douglas, 2017; Oliver & Wood, 2014). Here we

extend these findings by showing that this resistance applies to a range

of medical interventions critical to controlling the spread of conta-

gious illnesses—such as diagnostic and antibodies testing and using a

contact-tracing application. The explanation for this reluctance does
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not seem to be a mere negative reaction to official recommendations.

Indeed, findings from Study 3 suggest that this is rooted in the precise

belief that those procedures can be dangerous, possibly because they

cannot be performed autonomously and depend on an external agent

(in this case, healthcare professionals who may have insidious motives

according to conspiracy believers).

Overall, the literature on health conspiracy theories and health pro-

tective behaviours shows that the link between conspiracy belief and

health protective behaviours is contradictory depending on the nature

of the conspiracy theory and the nature of the behaviour. Often, con-

spiracy believers are presented as risk-taking individuals who refuse

to follow official health recommendations (Allington et al., 2020), but

hereweprovide evidence that this is not the case. Conspiracy believers

seem to endorse asmuch, or evenmore, the protective behaviours that

afford them a sense of personal control, whereas they are reluctant to

undertake the behaviours that offer low levels of control and auton-

omy, because they are perceived as risky. Themisalignment of conspir-

acy believers with (some) public health measures should therefore not

be interpreted as recklessness or negligence towards their own health,

but rather as a failure to adequately communicate the risks and bene-

fits of those procedures. Developing communications tailored to speak

more inclusively to conspiracy believers is imperative to increase the

uptake of testing and vaccination.

5.4 Limitations

While we focused on several meaningful antecedents, there was still

unexplained variance in conspiracy theory beliefs and health protec-

tive behaviours. Future research may include other factors known to

predict conspiracy theory beliefs such as personality traits (e.g., the

dark triad) (Nowak et al., 2020), and clinical or social measures (e.g.,

sense of social integration) (Stoica &Umbreș, 2020).

5.5 Applied implications

We draw three practical implications from our findings. First, our

results suggest that lower trust in government could fuel conspir-

acy beliefs and the reluctance to undertake important health protec-

tive behaviours, such as being tested or vaccinated. Therefore, cre-

ating health messages that are delivered by trusted sources could

increase adherence to testing and vaccination. Information coming

from trusted (rather than less trusted) sources is more influential

(Thorpe et al., 2020). Second, we found that conspiracy believers

undertook behaviours that they could accomplish on their own and

had control over in equal measure to non-believers, and therefore,

could be more open to autonomy-supportive health advice. For exam-

ple, using autonomy-supportive messages to invite health care profes-

sionals for a flu shot has been effective in reducing vaccine hesitancy

(Moon et al., 2021). Third, our findings offer insights into how to fight

online misinformation, with evidence highlighting the role of analytical

thinking in keeping conspiracybeliefs at bay, supporting recent findings

showing that nudging people to be analytical helps them to differenti-

ate between real and false information (Pennycook et al., 2020). Some

health messages are difficult to understand well (Holford et al., 2021),

whichmight fuel ill-informed decisions and health inequalities. Design-

ing simpler and clearermessages is essential to being inclusive and sup-

porting a greater number of citizens tomakemore informed decisions.

6 CONCLUSION

In three studies, we found that COVID-19 conspiracy believers fol-

lowed most basic health guidelines and some advanced health pro-

tective measures as strictly as non-believers, but they were less likely

to adopt a number of health behaviours that they could not perform

independently, such being tested for and vaccinated against COVID-

19. This negative link between conspiracy beliefs and health protective

behaviours was not explained away by the socio-psychological char-

acteristics associated with COVID-19 conspiracy beliefs, but seemed

driven by the perception that they were less beneficial andmore risky.
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Čavojová, V., Šrol, J., & Ballová Mikušková, E. (2020). How scien-

tific reasoning correlates with health-related beliefs and behaviors

during the COVID-19 pandemic? Journal of health psychology, 0(0),
1359105320962266. https://doi.org/10.1177/1359105320962266.
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