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It is not uncommon for conspiracy theories to have a political agenda, some conspiracies are more
endorsed by the political left-wing than the political right-wing and vice-versa. Conspiracy theories
quickly flourished as the COVID-19 pandemic emerged and this may have been an underlying factor in
a reluctance by some in following public health policies such as the wearing of face masks. In the present
study, we surveyed a community sample of 1358 adults just prior to the COVID-19 vaccine rollout in
Aotearoa New Zealand. Our first aim was to determine whether one’s political orientation, whether they
are politically left- or right-wing, would be predictive of an individual’s belief in conspiracy theories and
determine whether this relationship can be exacerbated by a distrust in science. The second aim was to
determine how such a relationship could explain an individual’s vaccine hesitancy. Our results supported

Keywords:
Conspiracies
Political orientation

Distrust
Science that indeed those that identify as right-wing tended to have higher hesitancy associated with taking the
Vaccines COVID-19 vaccine. However, we demonstrated that this association, in part, can be explained by a corre-

sponding belief in COVID-19 related conspiracies. Interestingly, such a relationship only emerged in the
presence of a general distrust in science. In other words, if a right-wing individual has at least a moderate
trust in science, they demonstrated similarly low endorsement of COVID-19 conspiracies as their left-
wing counterparts. Mitigating the right-wing endorsement of COVID-19 conspiracies then aligned with
areduction in vaccine hesitancy. Our findings indicated that public interventions seeking to increase trust
in science may mitigate right-wing endorsement of conspiracy theories and thus lead to a more unified
and positive response to public health behaviours such as vaccination.

© 2022 Elsevier Ltd. All rights reserved.

Conspiracy theories are alternative explanations of events or
actions often considered to be undertaken by covert actors with
a hidden agenda or objective [13,36]. Conspiracies often contradict
current scientific theory but are not always entirely false, and have
been prevalent throughout human history [34]. The COVID-19 pan-
demic has served to provide fertile ground for conspiracy theories
to proliferate, even beyond the very small portion of the population
in which conspiracies are usually contained. Freeman et al. (2020)
have shown, specifically, that 50% of their 2,501 adult sample in
the UK showed some level of COVID-19 conspiracy theory endorse-
ment (e.g., ‘The spread of the virus is a deliberate attempt by one
nation to destabilize another’) and 25% showed moderate to high
levels of endorsement. Similarly, in a representative sample of
3,019 American adults, 49% of people believed COVID-19 to be a
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biological weapon developed by China [21]. The staggering upturn
in COVID-19 conspiracy theory support and resultant potential
impact on behaviour and policy outcomes forms a critical point
of investigation as countries attempt to manage COVID-19 and
start implementing vaccine programmes.

Most conspiracies are quite cynical with a general theme of
questioning institutional powers, such as implications of collusion
by large pharma companies who are accused of hiding a cure for
the COVID-19 virus to maximise profit [3]. However, during the
current pandemic, more extreme narratives have found dispropor-
tionately wide acceptance. For example, the theory that 5G cell
towers caused or worsened COVID-19 infection led to people burn-
ing down cell towers both in New Zealand and overseas [15,17]. In
fact, 5G conspiracies were so prevalent and damaging to infrastruc-
ture that New Zealand’s Ministry of Health released an extensive
factsheet on 5G [5]. It seems that the severity of the threat of the
COVID-19 pandemic has fuelled belief in a wider variety of, and
more extreme versions of, conspiracy theories. However, it is of
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greater concern that COVID-19 conspiracies have had a very real
impact on population health, such as leading people to avoid test-
ing, not comply with mask mandates, or not get vaccinated
[1,10,11,26][24].

In a political environment, conspiracy theories have been
increasingly pertinent both as a tool for political gain [32], and as
a hindrance to policy implementation [37]. Where people typically
align themselves on a scale ranging from the political left with lib-
eral views, and the political right with conservative views, conspir-
acy theories have about equally manifested at both ends of this
political spectrum. Conspiracy beliefs seem to typically arise and
prosper at both the extreme left and right ends of the political
spectrum [31,35]. However, most of the research on COVID-19-
linked conspiracy theories has noted that politically conservative
or right-wing citizens (e.g., Republicans in the U.S.) are more likely
to report reluctance to adhere to public health recommendations
because of belief in conspiracy theories [21,33]. In particular,
right-wing Americans are far less likely to support and follow
COVID-19 community health policies such as wearing face masks
[21]. Interestingly, the partisan effects have been quite varied else-
where, such as Canada that has shown cross-party support for
COVID-19 policy and thus a non-partisan endorsement by con-
stituents [20].

In the present case, New Zealand appears to be somewhere
between these two extremes with the right-of-centre National
party being particularly outspoken about opening borders sooner,
and arguing against the use of lockdowns (i.e., shelter in place
orders [2; [41]). However in more recent months, there has been
a shift towards greater alignment between National and the left-
of-centre Labour party [7]. In the broad sense, there is a need to
better understand the associations among political affiliation, con-
spiracy theories, perceptions of COVID-19, and intention to engage
in science-recommended public health behaviours. Unfortunately,
the literature on political party differences in conspiracy beliefs is
quite scant internationally, and even more so in New Zealand. In
our search, we have not yet found a study examining the ability
of political beliefs to predict subsequent COVID-19 conspiracy
beliefs, and, in turn, the ability of conspiracy beliefs to predict
COVID-19 policy adherence (e.g., does conspiracy beliefs statisti-
cally mediate the relationship between political beliefs and
COVID-19 policy adherence). The existing research focuses on rela-
tionships between two variables at a time [12,22], not three, as we
propose to do here.

A number of researchers [4,27] have also noted that distrust of
science and scepticism towards medical advice is an important fac-
tor to overcome in the control of COVID-19 and distribution of vac-
cines. The role of science distrust was pointed out in a German
study [23], drawing on a representative sample of 1,513 individu-
als, which indicated a distinct difference in people’s informational
requirements when making decisions on whether to endorse
COVID-19 policy. Specifically, Post et al. [23] identified two main
groups of individuals, one group composed of people who intend
to form their own opinions and sought information through tradi-
tional media, and another group who felt scientists could be
trusted to independently provide oversight on policy. Clearly there
is a need to take one’s trust or distrust of science into consideration
when determining a citizen’s proclivity towards conspiracy theo-
ries and community health behaviour. Importantly, one’s trust in
science appears to be predicted by one’s political orientation in
that individuals who are more politically left-wing tend to report
a higher belief in science, whereas the opposite is true of right-
wing individuals [8].

In the present paper, we sought to examine the relationships
between political beliefs, COVID-19 conspiracy beliefs, distrust of
science, and intention to receive a vaccination in a single model
(whereas these relationships have previously been studied in
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pairs). We applied our understanding of these relationships to
the timely and important behaviour of taking the COVID-19 vac-
cine. First, we sought to determine whether political beliefs predict
conspiracy beliefs, and whether a person’s distrust of science mod-
erates the strength of this relationship. Second, we applied this
moderation model to the outcome of vaccine uptake, i.e., determin-
ing whether political beliefs predict vaccine uptake and whether
such an effect can be explained by one’s strength of belief in
COVID-19 conspiracies (i.e., mediation), then, third, whether the
mediating effect would be moderated by a distrust in science.
We predicted that those individuals who are politically conserva-
tive would be more likely to endorse COVID-19 conspiracies as
suggested by overseas data and local news reports. We then pre-
dicted that as distrust of science increases, so too does inclination
to believe COVID-19 conspiracies for those individuals who are
conservative, but not liberal. Lastly, we predicted that although
those individuals who are politically conservative would be less
likely to take the COVID-19 vaccine, most of this effect can be
explained by a corresponding belief in COVID-19 conspiracies,
which in turn would be enhanced in the presence of a correspond-
ing distrust of science.

1. Methods
1.1. Participants and procedure

The present study draws on a single wave from a longitudinal
survey conducted in New Zealand using a community sample
recruited using social media and press coverage of the study in
mainstream media (see XXXX et al., 2020 for additional informa-
tion). The variables of interest in the present study were only col-
lected in the second timepoint, and thus we could not leverage a
longitudinal design, however, we discuss the full survey collection
procedure for transparency. The initial survey was conducted
across two time-points during New Zealand’s Alert Level 4 (highest
level of lockdown used to combat community transmission) and
Alert Level 1 (no restrictions) immediately after the lockdown
was lifted. The follow-up survey was conducted approximately
eight months later using participants who opted in during the ini-
tial survey. Of the 3601 who participated in the two initial survey
waves, 2242 opted into follow-up, of which 1648 completed the
follow-up survey (with the follow-up containing the variables used
herein). While assessing the quality of the data, we noticed that 13
individuals conducted the survey multiple times from the same
email invitation and these people were removed, and 303 individ-
uals did not complete the question on political beliefs. Fortunately,
we did ask political beliefs in the initial survey and, where political
beliefs were missing from the second time point, we used the ear-
lier reporting of political beliefs (255 of the 303 cases).

1.2. Measures

Demographics. Self-reported age and sex were gathered during
the initial survey and joined onto the follow-up survey containing
all other questions used in the present study.

Political beliefs. Participants were presented with a single item
Likert scale ranging from 1 (conservative) to 7 (liberal) after being
prompted with the question: “Often, people use the terms “conser-
vative” or “liberal” to describe their political beliefs. How would
you rate yourself in these terms?”. Responses were standardised
prior to analysis.

Distrust of science. Six questions were asked about one’s belief
in the credibility of science using a scale developed by Hartman
et al (2017). Responses were Likert scales ranging from 1 (strongly
disagree) to 7 (strongly agree). All questions were negatively



T. Winter, B.C. Riordan, D. Scarf et al.

worded (i.e., in the direction of science distrust) and the scale
included items such as “People trust scientists a lot more than they
should”.

Conspiracy beliefs. A series of 20 questions tapping common
COVID-19 related conspiracies were constructed for the purposes
of the present study headed with the prompt “How confident are
you that the following statements about COVID-19 are true or
false?” Responses consisted of five-point Likert scales ranging from
1 (Confident is FALSE) to 5 (Confident is TRUE). Examples include
“The government is misleading the public about the cause of COV-
ID19” and “COVID19 is a hoax” (the full list of questions is pre-
sented in Appendix A). Three questions related specifically to
vaccination, e.g., “COVID19 was created to force everyone to get
vaccinated”, and we removed these questions before analyses so
as not to bias the relationship between one’s general COVID-19
conspiracy beliefs and one’s proclivity to obtain a vaccine. Explora-
tory Data Analysis (EDA) supported a single factor structure for
conspiracy questions, and thus a single latent factor was con-
structed for analysis (See Appendix B for full results of EFA).

Vaccine uptake. We asked the question “Which of the follow-
ing statements do you agree with the most?” and posed four
options concerning intentions to take the vaccine. Participants
were constrained to select a single option.

1. Once a vaccine is developed, I'd be keen to try it even if the sci-

entific community isn’t certain about effectiveness and safety.

I will wait until the scientific research confirms that the vaccine

is effective and safe before taking it.

. I will wait until lots of other people take it without ill effect
before, I'll take it.

. I will NOT take any vaccine for the coronavirus because I fear
that it will not be safe.

2.

Responses were binarized based off one ‘hesitant’ group that
consisted of those who selected option (3) and (4), and the non-
hesitant group containing all other respondents. lLe., hesitant
respondents indicated they would not take the vaccine at all, or
would not take the vaccine until a large number of people take it
without ill effect.

2. Analytical strategy

Confirmatory Factor Analysis (CFA) was used to generate latent
variables for conspiracy beliefs and distrust of science. These anal-
yses were implemented using the lavaan package [40] in the R pro-
gramming language [25]. In the case of conspiracy beliefs, we
utilised parcelling, whereby we averaged every fourth item
together, forming four parcels [14]. We then used Bayesian regres-
sion to first determine if there was an association between political
beliefs and conspiracy beliefs, and second, whether the association
was moderated by one’s belief in science. Bayesian analyses were
conducted using the brms package [38,39], a wrapper for the Stan
modelling language [30] in the programming language R [25]. All
analyses used non-informative flat priors, and effects were inter-
preted using 95% credible intervals from the posterior distribution
(the range of the posterior distribution containing 95% of esti-
mates). Posterior probabilities were also calculated using the pro-
portion of posterior estimates above or below zero (direction of
test reported where relevant).

The model specified conspiracy beliefs as the outcome pre-
dicted by political beliefs, science beliefs, age, and sex (latter two
variables were covariates). An interaction between political beliefs
and distrust of science was next entered to test for moderation
(Fig. 1a). In the follow-up analysis, we conducted a moderated
mediation with the binary variable, vaccine uptake, as the outcome
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and political beliefs as the predictor. We entered conspiracy beliefs
as a mediator and science beliefs as a moderator of the ‘a’ path,
with age and sex entered as covariates of the moderator and out-
come variables (Fig. 1b). As shown in Fig. 1b, the ‘a’ path is effec-
tively the first analysis, with an additional direct path from
political beliefs to vaccine uptake (‘c prime’) and the ‘b’ path from
conspiracy theories to the outcome, all of which constitute a medi-
ation analysis with vaccine uptake as the outcome. We calculated
the mediating effect using the product of coefficients, whereby
we multiplied each a-path and b-path coefficient in the posterior
distribution to form a derived distribution for the mediation effect
(akin to a bootstrapped mediation [42,43]). The process of calculat-
ing a mediating effect was repeated for high, medium, and low
levels of the moderator to understand the interaction between
the moderator and mediator.

2.1. Results

The sample yielded a mean age of 51 years old (SD = 16) and
42% of the sample was male (Table 1). A good representation across
the political spectrum was obtained with political beliefs averaging
4.7 (SD = 1.4) for a 7-point scale, and most people (78%) were will-
ing to take a COVID-19 vaccine. Importantly, the proportion of peo-
ple not willing to take a vaccine was well within tested tolerances
for sources of bias introduced when using binary responses in
structural equation models [16,28]. All continuous variables man-
ifested low levels of skewness except for conspiracy beliefs which
yielded a positive skew (but still within traditional levels of toler-
ance ranging from -3 to 3).

CFA results demonstrated good fit of all items for distrust of
science, with all items loading significantly (p < 0.01) and an
acceptable Comparative Fit Index (CFI) of 0.93 was obtained. Con-
spiracy beliefs also demonstrated significance of each item loading
into a single factor, after parcelling, all four parcels loaded signifi-
cantly, and CFI was high (0.99). All regression models were evalu-
ated and reached acceptable convergence based on Rhats (equal to
or close to one, suggesting good convergence) and effective sample
sizes (which all ranged in the thousands suggesting good coverage
of the parameter space).

3. Relationship between political beliefs and conspiracy beliefs

Bayesian regression predicting conspiracy beliefs yielded an R?
of 0.44. The measure of political beliefs was a negative predictor of
conspiracies, i.e., Liberal people did not endorse this set of conspir-
acy theories as strongly as conservative people (the results coeffi-
cients are reported in Table 3 under the Conspiracy beliefs column
heading given the regression is an identical formula to that in
the full path model). Similarly, distrust of science increased with
conspiracy beliefs, i.e., people reporting high distrust of science
endorsed high levels of conspiracy theories. The analysis also iden-
tified a significant moderation effect, within the context of a gen-
eral negative association between liberal political beliefs and
conspiracy theories, people reporting high levels of distrust in
science reported very high levels of belief in conspiracies when
they reported a conservative political orientation, but not when
they reported a liberal political orientation (see Fig. 2). In sum, high
levels of distrust in science exacerbated the general negative asso-
ciation between political orientation and conspiracy beliefs. Nei-
ther of the covariates, i.e.,, age and sex, had much effect on
conspiracy beliefs with credible intervals of both covariates heavily
overlapping the value of zero.

Interestingly, when treating distrust of science as a mediator
rather than a moderator, we also yielded significant effects
(Appendix D). That is, one could consider distrust of science as a
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a)
Distrust of science
Political beliefs ‘L » Conspiracy beliefs
b)
Distrust of science
Conspiracy beliefs
Political beliefs > Vaccine uptake

Fig. 1. Structural equation model for the two analyses.

Table 1
Demographics and descriptive statistics of variables used in present analyses.
Mean Min Max SD Skew

Age 50.87 17.00 90.00 16.02 -0.15
Sex (%) 42% [male]
Conspiracy beliefs 0.00 -0.42 2.46 0.56 1.93
Distrust of science 0.00 -1.70 4.00 1.25 0.89
Political beliefs 4.69 1.00 7.00 141 -0.37
Willingness to take vaccine (%) 78%

Table 3

Regression results for the mediator and outcome in the moderated mediation analysis presenting median coefficients and 95% credible intervals.

Conspiracy beliefs

Vaccine uptake

Predictors Estimates CI (95%) 0Odds CI (95%)
Intercept —0.07 —0.13, —0.02 3.15 2.65, 3.78
Political beliefs -0.15 —0.20, -0.11 1.15 0.99, 1.35
Conspiracy beliefs 0.41 0.35, 0.47
Age 0.00 —0.04, 0.04 1.00 0.86, 1.16
Sex [male] 0.03 —0.06, 0.11 1.47 1.10, 2.01
Distrust of science 0.51 0.46, 0.55

Political beliefs * Distrust of science -0.13 —0.16, —0.09

Sample size N = 1358

mediator, moderator, or both. In the present study, hypotheses a
moderator relationship as we purport that it is a group of people
within those who are right-wing oriented who have high levels
of conspiracy belief, and that this sub-group can be identified by
their level of distrust in science. However, we still produced this
analysis and provide results in an appendix if a researcher takes
a different view and wishes to inform their study with our findings.
Beyond theoretical support, however, more in depth interrogation
of the distrust of science as a moderator, mediator, or both, will
require a longitudinal study design.

3.1. Relationship between variables of interest and intent to vaccinate

Regression results of all effects in the present study predicting
the intent to vaccinate yielded an R2 of 0.2, half that of the regres-
sion predicting conspiracy beliefs. Conspiracy beliefs (Odds 95%
CI = [0.43, 0.60]), and distrust of science (Odds 95% CI = 0.52,

0.73) all showed to have a significant effect on the intent to vacci-
nate, however, political beliefs only had a 71% probability of log
odds above zero (Table 2). This finding is highly informative before
moving into the more complex structural equation model, as it
would indicate that an effect of political beliefs is limited to con-
spiracy beliefs, rather than a direct effect on the intent to vaccinate
(at least when controlling for a direct effect of the credibility of
science). Moreover, our previous analysis would suggest that the
effect of political beliefs is due to a sub-group of those who are
right-wing oriented that also tend to demonstrate a distrust of
science.

3.2. Distrust of science as a moderator of the mediation by conspiracy
theories between political beliefs and vaccine uptake

The moderated mediation analysis yielded a significant ‘a path’
in that political beliefs predicted conspiracy beliefs, and a
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Fig. 2. Marginal effect of political beliefs on conspiracy beliefs for different levels of scientific beliefs. Shaded areas represented 95% credible intervals.

Table 2

Regression results of all effects on the intent to vaccinate.
Predictors 0Odds CI (95%)
Intercept 3.13 2.62,3.79
Political beliefs 1.05 0.89, 1.23
Conspiracy beliefs 0.51 0.43, 0.60
Distrust of science 0.61 0.52,0.73
Age 1.03 0.87,1.19
Sex[Male] 1.66 1.22,2.30
Sample size N = 1358

significant ‘b path’ in that conspiracy beliefs indicated a lower odd
of taking a COVID-19 vaccine (see Table 3). Interestingly the ‘c’
path’, or direct effect of political beliefs on vaccine uptake, had a
small albeit significant effect. Specifically, there was a 96% chance
that liberal people would report a higher probability of taking the
vaccine relative to conservative people. Using the product of coef-
ficients approach, i.e., multiplying posterior distributions of the ‘a
and b paths’, we detected a significant indirect effect suggesting
conspiracy beliefs mediated the effect between political beliefs
and odds of vaccine uptake (a*b = 0.13, 95% CI = [0.09, 0.19]). The
mediation result suggests that politically conservative participants
were likely to endorse higher numbers of conspiracy theories,
which, in turn, predicted vaccine hesitancy. In addition, we also
noted that the analysis yielded a significant interaction between
political beliefs and distrust of science when predicting the ‘a path’
linking political beliefs to conspiracy beliefs (see Fig. 1a). This find-
ing indicates a significant moderation of the ‘a path’, which is a
case of moderated mediation. We tested the direction and size of
the indirect effect under three different levels of distrust of science
beliefs to understand how the moderation affected the mediation
model. For individuals who reported low levels of distrust of
science (-1), the indirect effect was very small (a*b = 0.02), which
only explained 16% of the total effect (Table 4). At a medium (or
mean) level of distrust of science (0), we observed a higher indirect
effect (a*b = 0.14), relative to low levels of distrust in science. For
individuals reporting high levels of distrust of science (1), the esti-
mate of the indirect effect increased to 0.25, which explained 40%
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of the total effect in the model. Clearly, as distrust of science
increased, the moderation increasingly strengthened the indirect
effect. These results, taken together, suggest that conservative
political orientation predicted higher levels of endorsement of con-
spiracy theories and subsequent vaccine hesitancy generally, and
distrust of science exacerbated this mediation result.

4. Discussion

Data obtained in the present study supported our primary
hypothesis that politically conservative individuals were more
likely to endorse COVID-19 based conspiracy theories than politi-
cally liberal individuals. We also obtained support for our hypoth-
esis that distrust in science can intensify belief in conspiracies, and
this moderation effect was prominent for conservatives, but not for
liberals. In particular, when individuals reported low distrust in
science, both liberals and conservatives manifested a similarly
low support of COVID-19 conspiracies. However, when an individ-
ual reported a high distrust in science, conservative individuals
were far more likely to endorse COVID-19 conspiracies than their
liberal counterparts. Lastly, we supported the hypothesis that
those individuals holding conservative beliefs were more likely
to demonstrate reluctance to take the COVID-19 vaccine although
the direct relationship was small. The reluctance of vaccine uptake
by conservatives appeared to be largely explained by a concurrent
belief in COVID-19 conspiracies, an effect exacerbated by a distrust
in science.

Our findings showed that conservative voters, particularly those
who distrust science, were likely to hold conspiracy beliefs, and
these beliefs significantly predicted vaccine hesitancy. However,
the fact that only conservatives were so strongly influenced by dis-
trust of science lends itself to more bespoke points of intervention
to ensure wider public support of public health initiatives. If con-
servative politicians more strongly endorse scientific advice then
this type of leadership may reduce the influence of conspiracy
beliefs by persuading more individuals to adopt medium or low
levels of the moderator, i.e., generally decrease distrust in science.
However, this will require further work as there is some evidence
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Mediation results for different levels of scientific beliefs as an a-path moderator presenting median effects and 95% credible intervals. Note that multiplication of negative a- and

b-paths leads to the 95% Cls being reversed on subsequent derived effects.

High distrust of science

Moderate distrust of science

Low distrust of science

Effect Estimate CI (95%) Estimate CI (95%) Estimate CI (95%)

a - path -0.28 -0.37, -0.20 -0.15 —-0.20, -0.10 —0.02 —0.03, —-0.01
b - path —-0.90 —-1.05, -0.75 -0.90 —-1.05, -0.75 —0.90 —-1.05, -0.75
Direct effect (c") 0.14 -0.01, 0.30 0.14 -0.01, 0.30 0.14 -0.01, 0.30
Indirect effect 0.25 0.39, 0.15 0.14 0.21, 0.08 0.02 0.03, 0.01
Proportion mediated 0.64 1.03, 0.33 0.49 1.05, 0.21 0.13 1.40, 0.03
Total effect 0.40 0.38, 0.44 0.28 0.20, 0.37 0.16 0.02, 0.31
Sample size N = 1358

that a conspiratorial belief provides resilience against intervention
[19]. Thus, the timing of when politicians must endorse scientific
advice is important, if indeed they can have an impact on a group
members distrust of science. We would further note that without a
distrust of science, conservative individuals showed comparably
low levels of conspiracy beliefs in COVID-19, further supporting
the view that distrust of science may be a more fruitful point of
intervention and not conservativism more generally. Indeed, scien-
tific endorsement by the political right in Canada may explain the
largely bipartisan support of health policies through the pandemic
[20].

4.1. Limitations and future directions

Despite the large sample size, the present study was not with-
out its limitations. In particular, our findings should be examined
with longitudinal analyses. This approach was not possible within
the current survey design as all required data were not gathered at
multiple time points. For example, it may be that a temporal exam-
ination of these relationships would show that belief in conspiracy
theories leads to and predicts greater distrust in science rather
than the reverse. Similarly, we would be able to observe how the
changing COVID-19 environment could change the observed rela-
tionships, e.g., with emerging stories of blood clots temporally
associated with vaccination.

We also need to test whether likely malleable variables yield
the expected outcomes. For example, an experimental approach
could be utilised to determine whether a conservative leader can
reduce an individual’s beliefs in conspiracies (and thereby reduce
vaccine hesitancy) by endorsing a trust in science. Future work
would do well to tackle the nature of relationships among political
conservatism, science distrust, and belief in conspiracies—in some
people these linkages seem strong and impervious to change
whereas for other people, the network of beliefs may be more
amenable to change.

Our findings also have implications for health policies around
the world. In our sample, 22% of individuals wanted to wait until

Appendix A

Questions forming the belief in COVID-19 conspiracies scale

most other people had taken the vaccine or would not take the vac-
cine at all due to health concerns. This statistic, already quite high,
can easily increase dangerously should science-based activities,
and specifically the roll-out of vaccines, be shown to be flawed.
Such a concern is not exaggerated given the publicity about deaths
reputedly caused by rare blood clots that are yet to be dissociated
from the vaccine [9]. Similarly batches of vaccine were destroyed
and further import was banned in Brazil when the Russian-
supplied vaccine was allegedly contaminated with live influenza
virus [6,29]. Public trust can be weakened by awkward scientific
communication or intentionally malicious political activity, so gov-
ernments and political actors need to be aware of the conse-
quences [18].

5. Conclusions

In sum, our study illuminated how a network of related belief-
based constructs jointly predicted vaccine hesitancy. We have
highlighted that, in New Zealand, conservatives manifested a
lower likelihood of taking the COVID-19 vaccine relative to liber-
als, and in part, this relationship could be explained by a ten-
dency for conservatives to also believe in COVID-19
conspiracies. The critical relationship we identified, however,
was that the identified relationship between conservatives, con-
spiracies, and poor vaccine uptake only occurred in the presence
of a distrust in science. These results may go some way to
explaining why some countries experienced better bipartisan
support of COVID-19 policies than other countries. We encourage
future research to consider longitudinal examinations of the iden-
tified relationships and to test likely interventions that could
improve support of public health policies.
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How confident are you that the following statements about COVID-19 are TRUE or FALSE ?

Confident
is FALSE

Probably Neutral
FALSE

Probably  Confident
TRUE is TRUE

The government is misleading the public about the cause of COVID19 (1)

COVID19 is a hoax (2)
COVID19 is manmade (3)
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How confident are you that the following statements about COVID-19 are TRUE or FALSE ?

COVID19 is product by powerful organisations (e.g., government) (4)

The spread of COVID19 is a deliberate attempt to reduce the global
population (5)

Social distancing and regular cleaning significantly reduce the likelihood of
spreading COVID19 (6)

The spread of COVID19 is a deliberate attempt by governments to gain
political control (7)

The spread of COVID19 is a deliberate attempt by a group of powerful
people to make money (8)

COVID19 is most likely to have started at a wet market (marketplace
selling fresh meat, fish, and produce) in China (9)

I don't trust the information about COVID19 from scientific experts (10)

Big Pharma created COVID19 to profit from the vaccines (11)

COVID19 is being used by governments to create police states (12)

COVID19 is caused by 5G transmission towers and is a form of radiation

poisoning (13)

COVID19 is a front to implement measures to destroy our privacy (14)
Lockdown is a way to terrify, isolate, and demoralise a society as a whole in

order to reshape society to fit specific interests (15)

Lockdown is a plot by environmental activists to control the rest of us (16)

COVID19 was created to force everyone to get vaccinated (17)*
The vaccine will be used to carry out mass sterilisation (18)*

Organisations already have a vaccine and they are withholding it for

maximum advantage (19)*

The mainstream media is deliberately feeding us misinformation about the

virus and lockdown (20)

* Items were not included as they directly mention COVID-19 vaccines and thus bias relationship with vaccine hesitancy.

Appendix B. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.vaccine.2022.01.039.
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