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A B S T R A C T   

Throughout the COVID-19 pandemic, attention has been drawn to conspiracy theories. To date, research has 
largely examined commonalities in conspiracy theory belief, however it is important to identify where there may 
be notable differences. The aim of the present research was first to distinguish between typologies of COVID-19 
conspiracy belief and explore demographic, social cognitive factors associated with these beliefs. Secondly, we 
aimed to examine the effects of such beliefs on adherence to government health guidelines. 

Participants (N = 319) rated well known COVID-19 conspiracy theories, completing measures of thinking 
style, socio-political control, mistrust, verbal intelligence, need for closure and demographic information. Par-
ticipants also rated the extent to which they followed government health guidelines. 

Latent profile analysis suggests three profiles of COVID-19 conspiracy beliefs with low, moderate, and high 
COVID conspiracy belief profiles and successively stronger endorsement on all but one of the COVID-19 con-
spiracy theories. 

Those holding stronger COVID-19 conspiracy theory beliefs are more likely to reason emotively, feel less socio- 
political control, mistrust others, have lower verbal ability and adhere less to COVID-19 guidelines. The social 
and health implications of these findings are discussed.   

1. Introduction 

The COVID-19 pandemic has brought conspiracy theories (CT) to the 
fore which have flourished online (Cinelli et al., 2022). Prominent CT 
posit that coronavirus is a bioweapon, that 5G is responsible for the 
spread of coronavirus (Ahmed et al., 2020) and even that the virus is a 
hoax (van Mulukom et al., 2022). CT are defined as ‘attempts to explain 
the ultimate causes of significant social and political events and cir-
cumstances with claims of secret plots by two or more powerful actors’ 
(Douglas et al., 2019, p.4), and often arise in times of crisis. Feelings of 
uncertainty and threat contribute towards a greater tendency to endorse 
CT (Lee & Koo, 2022). In recent years, there have been considerable 
efforts to understand the psychological factors that underpin belief in 
CT. 

1.1. Psychological motives and COVID-19 CT 

One influential perspective is that CT satisfy epistemic (avoiding 

uncertainty), existential (feeling in control of environment) and social 
(maintaining a positive self/in-group image) psychological needs not yet 
met (Douglas, 2021; Douglas et al., 2017; Douglas et al., 2019). 
Epistemic and existential motives were considered further in our study. 

Need for cognitive closure is an important epistemic motive that 
involves the need to obtain a definitive answer (Webster & Kruglanski, 
1997). CT can provide an explanatory framework for otherwise inex-
plicable or complex events and thus, people high in need for cognitive 
closure may be more likely to endorse CT (Marchlewska et al., 2018). 
Avoiding uncertainty has been positively associated with belief in 
COVID-19 CT (Alper et al., 2021; Miller, 2020) however some evidence 
suggests that need for cognitive closure has a stronger relationship with 
general conspiracy mentality and specific CT beliefs compared to 
COVID-19 CT (Gligoric et al., 2021) therefore warranting further 
investigation. 

In the current study, existential motives were conceived as socio- 
political control and mistrust. Research has demonstrated lower socio- 
political control is associated with conspiracy mentality (Bruder et al., 
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2013) and negatively related to both general and COVID-19 CT (Peitz 
et al., 2021). Furthermore, we examined whether COVID-19 CT are 
more likely to be endorsed when people are mistrusting of others. 
Research has found an association between trust, conspiracy beliefs and 
vaccine hesitancy (Allington et al., 2021; Jennings et al., 2021). Skep-
ticism around COVID-19 death figures, perceived corruption, and 
scandals over personal protection equipment have been implicated for 
untrustworthy behaviour by the government (Jennings et al., 2021) 
highlighting the importance of public trust in government during the 
pandemic. 

1.2. Cognitive factors and COVID-19 CT 

While CT satisfy some epistemic and existential motives, they cannot 
fully explain conspiracy theory beliefs and consequences of these 
(Douglas et al., 2017). Individuals may differ in relation to their 
cognitive style (i.e. thinking analytically vs. intuitively) and cognitive 
ability. Theoretical models posit two types of thinking; experiential 
thinking (Type 1), which is heuristic based, fast, intuitive, and emotive 
and rational thinking (Type 2), which is conscious, deliberate, and 
effortful (Epstein et al., 1996). The dual process model of thinking styles 
has been challenged (e.g. Kruglanski & Gigerenzer, 2018; Melnikoff & 
Bargh, 2018) and continues to be developed further (e.g. Pennycook, 
2022) however it would be expected that people who engage in rational 
thinking when processing information, would be in a better position to 
avoid biases often associated with experiential thinking, such as hasty or 
erroneous decisions. There is evidence emerging that CT are associated 
with lower analytical thinking and higher intuitive thinking (van 
Prooijen et al., 2022; see also Binnendyk & Pennycook, 2022). In the 
context of the pandemic, rational thinking has been positively associated 
with rejecting COVID-19 CT (Pennycook et al., 2020; Stanley et al., 
2020) in addition to being positively associated to compliance with 
health guidelines (Swami & Barron, 2021). Furthermore, cognitive 
ability can shield against conspiracy beliefs (Rizeq et al., 2021; Ståhl & 
van Prooijen, 2018). Factors such as verbal intelligence could protect 
against CT by providing the ability to spot language that may be sug-
gestive or inaccurate (Stasielowicz, 2022). 

1.3. Aims of the study 

We explored demographic factors, psychological motives, cognitive 
factors and adherence to health guidelines associated with COVID-19 
CT. Such psychological motives and cognitive factors are rarely exam-
ined together in studies or using analytical methods such as Latent 
Profile Analysis (LPA) which can tell us whether people that endorse CT 
belong to distinct profiles or form a general mindset (Frenken & Imhoff, 
2021). LPA unlike other variable-centred approaches e.g., confirmatory 
factor analysis, is a person-centred approach and useful because of its 
focus on participants’ characteristics, and in particular pattern 
responding (Williams & Kibowski, 2016). It can distinguish between 
subgroups within a large heterogeneous population and is therefore 
useful to capture the nature of conspiracy beliefs. First, we aimed to 
examine whether belief in COVID-19 CT was associated with need for 
cognitive-closure, socio-political control, mistrust, rational thinking, 
experiential thinking, and verbal intelligence. Second, correlational 
evidence supports a link between endorsing COVID related CT and real- 
life consequences (Jolley & Paterson, 2020). Therefore, we aimed to 
explore whether belief in COVID CT was associated with adherence to 
health guidelines. 

2. Method 

2.1. Participants 

Three-hundred-nineteen participants took part. There were more 
females (197, 61.8%) than males (118, 37%), 3 participants did not 

indicate their gender (0.9%) and one indicated ‘other’ (0.3%). The mean 
age of the sample was 38 years (SD = 15.0). One-hundred-seventy-four 
participants had no university education (40%), compared to 143 par-
ticipants with a university education (33%). Most of the sample were 
British (n = 258, 81.6%). The sample was recruited online using an 
online survey platform (Qualtrics) and the study was advertised via 
Twitter and university contacts. Data were collected between July 2020 
and April 2021. 

2.2. Materials & Procedure 

Once informed consent was complete, participants completed the 
following measures and demographic information via Qualtrics, an on-
line survey platform. 

2.2.1. COVID-19 CT 
COVID-19 related CT were gathered from Internet searches. These 

were CT that were prominent in mainstream news and were formulated 
into 10 items (α = 0.91; see Table 1). Participants were asked to rate 
each item on a scale of 1–5 (strongly disagree-strongly agree). Higher 
scores indicated greater endorsement of COVID-19 CT. 

2.2.2. Self-reported thinking style 
The Rational-Experiential Inventory (Epstein et al., 1996) comprises 

10 items with 5 items measuring need for cognition (α = 0.78), which 
relates to rational thought and 5 items measuring faith-in-intuition (α =
0.85) which relates to intuitive-experiential thought. For example, one 
of the intuitive items reads: ‘I believe in trusting my hunches’ while a 
rational item reads: ‘I prefer complex problems to simple problems’. 
Participants respond on a scale of 1–5 (completely false-completely true). 
Higher scores reflect higher intuitive or rational thought. 

2.2.3. Mistrust 
The International Personality Item Pool Mistrust Scale (Goldberg 

et al., 2006) asks participants to describe how they feel at this very 
moment with 6 items measuring trust (α = 0.77). For example, one item 
reads: ‘I suspect hidden motives in others. Participants rate items on a 
scale of 1–6, (Very Inaccurate-Very accurate). Higher scores indicate 
greater mistrust. 

2.2.4. Socio-Political Control 
The Socio-Political Control Scale (Paulhus & Van Selst, 1990) ex-

amines the level of control participants perceive they have in the socio- 
political realm. This subscale has 10 items (α = 0.73) that are rated on a 
scale of 1–7 (totally inaccurate-totally accurate). An example item reads: 
‘With enough effort we can wipe out political corruption.’ Higher scores 
indicate lower perceived socio-political control. 

2.2.5. Need for Cognitive Closure 
The Need for Cognitive Closure Scale (Roets & Van Hiel, 2011) 

measures participants’ need for certainty. The measure contains 15 
items (e.g., ‘When I have made a decision, I feel relieved.’). These are 
rated on a 6-point scale from 1 to 6 (strongly disagree-strongly agree). 
Higher total scores indicate a greater need for cognitive closure. This 
scale showed very good reliability (α = 0.87). 

2.2.6. Verbal intelligence 
The Wordsum tests vocabulary knowledge and correlates highly with 

other measures of intelligence (Huang & Hauser, 1996). A list of 10 
words is presented to participants. Individual words must be matched 
with corresponding words of the same meaning, out of 5 possible 
matches (e.g., LIFT: sort out, raise, value, enjoy, fancy). Verbal intelli-
gence is indicated by the number of correctly matched words. 

2.2.7. Adherence to guidelines 
A series of guidelines that were produced by the government 
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(handwashing, staying at home, social distancing, not meeting others 
outside household, avoiding touching face, avoiding public transport 
and social gatherings) was presented to participants and rated on a scale 
of 1–5 (definitely have not followed guidelines-definitely have followed 
guidelines). Seven items were used and displayed acceptable reliability 
(α = 0.69). Higher scores indicated greater adherence to guidelines. 

2.2.8. Demographic information 
Demographic information comprised gender, age, education, and 

nationality. 

3. Results 

3.1. Correlations 

Bivariate correlations were conducted between all variables of in-
terest and COVID-19 CT. All variables showed a weak but significant 
correlation with COVID-19 CT except for health guidelines (see Table 2). 

3.2. Analytic strategy and LPA results 

Seventy-four percent of the data was present; however, we tested the 
data for patterns of missing using Little’’s test (Little, 1988). Results 
suggested data was missing completely at random (MCAR) (χ2 = 32.520, 
p = 0.13). 

We conducted a 3-step Latent Profile Analysis (LPA: Asparouhov & 
Muthén, 2014) using ten items pertaining to COVID-19 CT. The LPA 
framework generated topologies based on participants’ experiences, and 
the emergent typologies were examined in relation to various predictors 
(age, gender, education) and outcomes (thinking style, mistrust, 
perceived socio-political control, verbal intelligence, and need for 
closure; see Table 3 for descriptive statistics). To account for the viola-
tion of conditional independence (Collins & Lanza, 2010), we used 
WITH (correlation) statements in our analysis to allow for partial con-
ditional independence (Muthén, 2004). 

Six separate models were assessed using a range of fit indices to 
determine best fit of the data, i.e., the Akaike Information Criterion 
(AIC: Akaike, 1987), the Bayesian Information Criterion (BIC: Schwarz, 
1978) were used to ascertain model fit. Better fitting models are indi-
cated by lower values of the AIC, and the BIC. Parsimony of classes was 
assessed using the Lo-Mendell-Rubin adjusted likelihood ratio test (p <
0.05) (LRT: Lo et al., 2001) and the Bootstrapped Likelihood Ratio test 
(p > 0.05) (BLRT; McLachlan & Peel, 2004). R3step is a command within 
Mplus suitable for exploring relationships between the latent class var-
iable and predictor variables i.e., age, gender, and education. The 
relationship between the latent predictor (profiles of Covid-19 con-
spiracy theory beliefs) and distal outcomes (rational thinking, intuitive 
thinking, mistrust, etc.) was evaluated using the BCH command in 
Mplus. This approach uses regression analysis with a Wald test to esti-
mate a distal outcome model (Table 6) (Asparouhov & Muthén, 2014; 
Lanza et al., 2013). Mplus 8.6 (Muthén & Muthén, 2017) with 
maximum-likelihood with robust standard errors (MLR: Yuan & Bentler, 
2000) was used. Data is available upon request from the authors or from 
the Open Science Framework website. Fig. 1 depicts the hypothesized 
model, where x are covariates, c is the underlying latent variable, y are 
the distal outcomes and u represent the conspiracy indicators. 

3.3. Latent profile analysis 

The 3-class solution was a better fit for the data than the 1 and 2-class 
models due to decreasing AIC, and BIC. The higher and insignificant 
LRMT (P > 0.05) in the 4-class model suggested the 3-class was more 
parsimonious. Models 5, 6 were rejected based on increasing BICs and 
insignificant LMRTs but also small class sizes (<20) that were consid-
ered impractical. Within the 3-class solution, the average probability of 
belonging to that class was 0.98–0.99 indicating excellent accuracy 

(higher values indicate certainty and good class separation). The 3-class 
solution and estimated means are illustrated in Fig. 2. Model fit for all 
profiles are shown in Table 4. 

Profile 1 (56.7%, n = 184) labelled the ‘low conspiracy belief’ group 
as these individuals endorsed the lowest scores across all conspiracy 
belief items. Profile 2 (27.9%, n = 90) labelled ‘moderate conspiracy 
belief’ and represented individuals with moderately high levels of con-
spiracy beliefs. Profile 3 (15.3%, n = 50) labelled ‘High conspiracy be-
liefs’ group since these individuals endorsed the highest scores across all 
conspiracy belief items. There was no observed relationship between the 
demographic predictors, age, gender, and education and the profiles (p 
> 0.05). Results for each of the distal outcomes are reported in Table 5. 
Results of the WALD test showed significant between profile differences 
on all distal outcomes χ2(df = 14) = 152.915, p < 0.001. Those with high 
conspiracy belief scored significantly higher on emotive thinking and 
mistrust. Those with moderate conspiracy beliefs scored significantly 
lower on rational thinking. Those with low conspiracy beliefs scored 
significantly higher on need for closure, socio-political control, verbal 
ability, and adherence to COVID-19 guidelines. 

4. Discussion 

This study identified COVID-19 conspiracy belief typologies and 
their associations with thinking styles, mistrust, need for closure, verbal 
intelligence, perceived socio-political control and adherence to health 
guidelines. LPA revealed low, moderate, and high COVID-19 conspiracy 
belief profiles with progressively stronger endorsement of all but one 
questionnaire item. Using a different methodological approach, our 
findings partially replicate previous research (e.g., Alper et al., 2021) 
and support Frenken and Imhoff’s (2021) proposal that conspiracy 
topics can be viewed as a unified mindset that varies across situations 
but remains consistent among individuals. 

Correlations and LPA demonstrated that those more prone to intui-
tive/emotive thinking were more susceptible to believing in COVID-19 
conspiracies. COVID-19 evokes strong emotions (Maxfield & Pituch, 
2021) and COVID-related worries would likely amplify emotive 
reasoning, leaving those with such tendencies more vulnerable to other 
COVID-related theories, further agitating strong emotions. Conversely, 
those low in conspiracy beliefs were more likely to see themselves as 
rational thinkers. As with studies on other types of conspiracy belief 
(Barron et al., 2018; Georgiou et al., 2019), this suggests analytical 
thinking can protect against believing in COVID conspiracies. However, 
this relationship was not linear - those with moderate rather than high 
COVID conspiracy beliefs scored the lowest on rational thinking. Those 
with high COVID conspiracy beliefs were lower in verbal ability, 
consistent with previous studies showing that cognitive ability is pro-
tective against conspiracy beliefs (Rizeq et al., 2021; Ståhl & van 

Table 6 
Shows profile-specific means of distal outcomes.   

Low conspiracy 
beliefs 

Moderate 
conspiracy beliefs 

High conspiracy 
beliefs 

Mean (SE) P- 
value 

Mean (SE) P-value Mean (SE) P- 
value 

Rational thinking 19.44 (0.3)** 18.36 (0.3)** 18.50 (0.6)** 
Emotive thinking 17.29 (0.2)**,a 19.18 (0.3)**,b 20.68 (0.5)** 
Mistrust 14.42 (0.3)**,a 16.66 (0.4)** 18.00 (0.6)** 
Socio-political 

control 
37.83 (0.6)**,a 33.98 (0.9)** 32.41 (1.0)** 

Need for closure 46.74 (0.8)** 46.80 (1.2)** 43.96 (1.8)** 
Verbal ability 6.57 (0.1)**,a 5.71 (0.1)**,b 5.02 (0.2)** 
Adherence to health 

guidelines 
5.80 (0.3)**,b 4.50 (0.4)**,b 3.44 (0.4)**  

** P < 0.001. 
a Estimate is significantly different to other profile estimates. 
b Estimate is significantly different to only high conspiracy belief estimates. 
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Prooijen, 2018). 
Contrary to expectations, need for closure was lower in those with 

the strongest COVID conspiracy beliefs, suggesting that COVID con-
spiracy believers are more (not less) tolerant of uncertainty. This con-
flicts with Douglas et al. (2017, 2019), Douglas (2021) thesis that 
conspiracy beliefs attract those with epistemic need for straightforward 
answers to uncertainties. Perhaps a more nuanced analysis of need for 
closure is needed. We measured this construct as a trait, but it can also be 
situationally determined (Webber et al., 2018) or culturally influenced 
(Chiu et al., 2000). There are also separate dimensions to need for 
closure: in particular, the seizing effect (the drive to reach a conclusion 

quickly) and the freezing effect (desire to maintain conclusions over 
time rather than amend them) (see Kruglanski & Webster, 1996). Future 
work should consider these more fine-grained aspects when studying the 
role of need for closure in conspiracy belief. 

Our data reveal that social-cognitive factors may be just as crucial in 
predicting belief on COVID conspiracies as thinking styles or need for 
closure. Recourse to CTs emerge as a response to feelings of power-
lessness and diminished control (Bruder et al., 2013). Our data concur 
with this: those with the strongest COVID-19 conspiracy beliefs felt 
significantly less socio-political control than those with the weakest 
COVID conspiracy beliefs. This suggests that COVID conspiracies arise in 

Fig. 1. A depiction of the hypothesized model  

Fig. 2. Profile plot of conspiracy beliefs.  
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part, as a way to make sense of such power imbalances (see Swami & 
Coles, 2010) or, in Douglas et al. (2017, 2019), Douglas (2021), to 
satisfy existential needs around feeling safe and in control of one’’s 
environment. 

Perceiving such lack of control can result in externalising anger onto 
perceived enemy outgroups and mistrust of others (Abalakina-Paap 
et al., 1999; Goertzel, 1994). Our findings show mistrust of others was 
stronger in those with higher conspiracy beliefs compared to those with 
lowest conspiracy beliefs. Indeed, suspicion about others’ intentions is a 
motif commonly reflected in other CT whereby malevolent others 
operate in secret to benefit themselves at the expense of the rest (Sun-
stein & Vermeule, 2009). Hence, it is conceivable how a baseline ten-
dency for mistrust enhances belief in theories about pernicious and 
untrustworthy actors. The combination of mistrust and perception of 
low political control has potential to erode faith in political institutions 
and weaken social relationships (Frenken & Imhoff, 2022; van Prooijen 
et al., 2022). 

Taken as a whole, these findings are in line with van Prooijen’s 
(2019) existential threat model. According to Van Prooijen, perceptions 
of existential threat are fostered by mistrust of others and perceived 
vulnerability - which in the current study can be conceptualised as low 
socio-political control. In such conditions, conspiracy belief formation is 
more likely due to cognitive biases such as emotive thinking or low 
analytical thought. An important component of Van Prooijen’’s model 
not measured here was the existence of a despised outgroup onto which 
conspiracies could be projected. 

Consistent with this and previous literature (Douglas, 2021), COVID- 
19 conspiracies have negative consequences associated with guideline 
compliance. Previous research shows such beliefs are negatively asso-
ciated with preventative behaviors and intentions to vaccinate (Imhoff 
& Lamberty, 2020). The current study is no exception, the stronger the 
endorsement of CT, the lower the adherence to COVID-19 related health 
guidelines. 

4.1. Limitations 

The study has limitations, including that some of the COVID-related 
CT items could be more explicit (specifically Items 1 and 2, Table 1), and 
it’s uncertain whether the items cover the full range of current COVID- 
19 CT. While the measures used were mostly validated, the measure of 
COVID-19 CT and health guidelines were developed for this study and 
not psychometrically validated. COVID-19 conspiracies are a new 
concept, and no measures were available at the time of the study’s 
development. Nonetheless, the specific theories were prominent and 
well known to the general population. 

4.2. Implications and future research 

Our research has two main implications: first, belief in COVID CT is 
associated with psychological motives, cognitive factors, and behaviour 
(specifically, following government guidance). Second, CT are endorsed 
in a consistent pattern across social cognitive factors and supports a 
general conspiracy mentality approach (Frenken & Imhoff, 2021). 
Future research should examine both psychological motives and 
cognitive factors for specific CT that challenge the conspiracy mentality. 
The causality in these associations is unclear, therefore, it is vital that 
future research examines causation. Our research provides insight into 
the interrelationships between endorsement level of COVID-19 con-
spiracy beliefs and psychological factors, providing vital understanding 
of how to tackle CT belief and their consequences. 

4.3. Conclusions 

The results from LPA suggested three profiles of COVID-19 conspir-
acy beliefs showing successively stronger endorsement of the COVID-19 
CT, which provides evidence of a general conspiracy mindset. Generally, 

stronger COVID-19 conspiracy theory beliefs are associated with 
emotive reasoning, feeling lower socio-political control, mistrusting 
others, lower verbal ability and lower adherence to COVID-19 
guidelines. 
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