Humanities & Social Sciences

Communications

ARTICLE B check orpsen
https://doi.org/10.1057/541599-025-05267-z OPEN

Conspiracism and government distrust predict
COVID-19 vaccine refusal
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Vaccine hesitancy has been attributed to policy mistakes (e.g., poor communication),
individual-level perceptions of risk (i.e., safety concerns about side-effects) and to structural
factors, such as the politicization of public health in many countries. Institutional distrust has
also been blamed for vaccine refusal, but few studies simultaneously control for possible
psychological explanations such as the need for cognition, or general curiosity. A large cross-
national dataset (N=19,037) containing a behavioral measure of respondents’ interest in
facts (whereby they choose whether to confront their opinions with fact-checks), as well as
psychological batteries and information about respondents’ media consumption habits is
used to identify the best predictors of refusal of the vaccine against COVID. Using logistic
regression models with country fixed effects, followed by country-specific analyses, we
assess the relative importance of a diverse set of predictors and show that conspiracism,
which captures anti-systemic views and a belief that hidden forces influence political out-
comes, and distrust in government are the most prognostic indicators of vaccine refusal.
Dissatisfaction with democracy also predicts vaccine refusal. Models which account for
conspiracism and evaluations of democracy and the national government also indicate that
news consumption via social media is associated with vaccine refusal in a subset of countries.
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Introduction

n the first 12 months since their administration outside of

clinical trials, COVID-19 vaccines saved 13.7 to 15.9 million

lives, according to scientific estimates (Watson et al., 2022).
Although vaccines were viewed as a scarce but desirable public
health innovation in late 2020 and much of 2021 (with accusa-
tions of “skipping the line” leveled at individuals, groups, and
even countries), a different perspective soon emerged: large
proportions of citizens expressed vaccine skepticism or said
outright that they would not get vaccinated. As a result, countries
and companies turned to vaccine mandates (Karaivanov et al.,
2022), causing backlash, protests (Mello et al., 2022) and litigation
(Niles, 2021). A New York Times journalist remarked about the
politicization of vaccine-related policies: “You know what’s better
than a vaccine mandate? A society that doesn’t need one” (Klein,
2022).

While extensive research has examined individual-level corre-
lates of vaccine acceptance - from risk perceptions (Bennett et al.,
2022; Adamus et al, 2022) and beliefs about vaccine safety
(Lazarus et al., 2022) as well as sociocultural factors (Browne
et al,, 2015; Agarwal et al, 2021; Keselman et al., 2023; Burke
et al,, 2021; Paul et al,, 2021), we lack systematic cross-national
evidence about how political attitudes, particularly distrust in
democratic institutions, shape vaccine refusal. While institutional
trust has been linked to vaccine acceptance (Choi and Fox, 2022;
Zheng, 2024), we are not aware of studies that simultaneously
account for other psychological explanations, such as conspiracist
mindsets, or for individual differences in information processing.

Our study addresses these limitations by analyzing a large
cross-national dataset (N=19,037) that allows us to examine
how conspiracy thinking, distrust in government, democratic
dissatisfaction and cognitive traits jointly influence vaccine refusal
across diverse political contexts. Using surveys fielded simulta-
neously in 19 countries and incorporating both behavioral and
attitudinal measures, we investigate whether psychological and
political variables predict vaccine refusal in ways that transcend
national boundaries. This approach enables us to identify which
factors consistently predict vaccine resistance across different
institutional settings, while also uncovering important cross-
national variations in these relationships. We find that even the
best predictors of vaccine refusal are not present in every case (for
example, conspiracy thinking and trust in government are
prognostic of vaccine refusal in most — but not all - countries).

Background

Vaccine refusal can be analyzed through multiple lenses. Firstly, it
may be understood as the result of a personal cost-benefit ana-
lysis. In this framework, individuals weigh the protective benefits
of vaccination against various personal factors (Viswanath et al.,
2021, Paul et al., 2021; Burke et al., 2021). These factors might
include a fear of needles or concerns about potential side effects
(which may be subjectively overestimated, or muddled due to
poor communication from policymakers or contradictory mes-
sages in the news media, or not well-understood by experts; Kim
et al., 2024). Risk-related considerations also include perceived
disease risk and immunization importance (Larson et al., 2015),
some of which may be mitigated by convenience (ease of access),
as well as judgments about “collective responsibility” (one of the
5 C psychological antecedents of vaccination; see Betsch et al.,
2018).

One way to think of how individuals approach their subjective
cost-benefit analysis is to consider how they tend to process
information (“calculation” is one of the 5Cs referenced above).
People with a tendency to approach the vaccination dilemma in a
more analytical way, e.g., by being curious about the science
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behind it or inquisitive about their own knowledge on the topic,
are likely to seek information to better understand what is at
stake. As a result, they may end up with different vaccination
decisions compared to those who have a more cognitively indif-
ferent attitude." Secondly, vaccine refusal can be interpreted as a
rejection of institutional authority. This perspective views the
decision not to vaccinate as a deliberate choice to disregard the
recommendations of public health officials, governmental insti-
tutions, or political leaders. During the height of the COVID-19
pandemic in 2021 and 2022, these authorities made concerted
appeals to citizens to engage in protective behaviors (Kritzinger
et al, 2021) and to get vaccinated, and rejections of these appeals
from epistemic and political authorities have been the subject of
intense debate and scholarly inquiry (Stoler et al., 2022; Borga
et al., 2022).

Accordingly, vaccine refusal can be symptomatic of a broader
distrust in institutional authorities. Individuals who harbor deep-
seated skepticism towards governmental, scientific, or medical
establishments may be more inclined to reject vaccination or to
endorse COVID-related misinformation (Jin et al., 2024; Uscinski
et al,, 2020). This systemic distrust can stem from various sources,
including perceived conflicts of interest, pre-existing cynicism
about democratic politics, exposure to misinformation, or other
reasons. It is worth noting, however, that these perspectives are
not mutually exclusive. An individual’s decision to refuse vacci-
nation may be influenced by a complex interplay of personal risk
assessment (Fridman et al, 2021), resistance to authority, and
systemic distrust (or dissatisfaction with how democracy works).
Understanding these multifaceted motivations is crucial for
developing effective public health strategies and communication
campaigns.

Summing up, explanations for vaccine refusal can thus be
broadly categorized into two main areas: institutional/democratic
distrust and dissatisfaction, but also differences originating in
patterns of information consumption (including, as noted above,
interpretative differences which may vary across individuals
because of things like poor elite communication, a sense that
there is no clear consensus amongst scientists, tendency to
challenge oneself with reading more about the science behind the
vaccine, and much more).” In this study, we investigate both of
these dimensions.

First, to account for individual differences in how people
process information, this study measures respondents’ need for
cognition. The “Need for Cognition Scale" is a psychological
instrument designed to assess an individual’s tendency to engage
in, and derive enjoyment from, effortful cognitive activities
(Cacioppo et al., 1984). The theoretical basis of this concept stems
from the idea that individuals differ significantly in their intrinsic
motivation to engage deeply in analytical thought processes. It
explores variations in people’s desire to understand, interpret, and
make sense of their experiences and environments. Essentially,
individuals high in Need for Cognition are more likely to enjoy
complex thinking tasks and deliberate extensively over decisions,
whereas those lower in this trait may prefer simpler, less cogni-
tively demanding approaches. For example, respondents are
asked whether they “find satisfaction in deliberating long and
hard for hours.” This measure helps us understand how cognitive
tendencies might influence vaccine-related decision-making.

At the same time, we capture a behavioral measure of
respondents’ demand for fact-checking. This latter metric pro-
vides insights into individuals’ desire for verified information and
their willingness to scrutinize claims that circulate in the infor-
mation ecosystem.

Second, our study quantifies the empirical relevance of the
preceding mechanism (related to cognitive processes), along with
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and in addition to the democratic dissatisfaction and distrust
mechanism. The latter is examined in several ways: first, by
analyzing whether deep skepticism about contemporary politics
correlates with vaccine refusal. Respondents are asked whether
they agree or disagree with statements such as, “even though we
live in a democracy, a few people will always run things anyway.”
A strong agreement with such statements indicates a general
distrust in the democratic system, which could extend to distrust
in public health recommendations (Freeman et al., 2022; Van
Oost et al., 2022). We also use trust in the national government
and satisfaction with democracy as additional predictors.

By examining these mechanisms and incorporating the mea-
surement of demand for fact-checking (as well as self-reported
measures of news consumption), the study aims to provide a
more comprehensive understanding of the factors contributing to
vaccine refusal. This approach acknowledges that vaccine hesi-
tancy is not solely a matter of information availability but also
involves individual cognitive traits, attitudes towards societal
institutions, and a desire for verified information.

It is important to note from the outset that, while we do not
have data on the specific content individuals encountered in their
information environment, we are able to measure information
consumption patterns and preferences. Specifically, we analyze
data on (1) time spent on social media, particularly when using
these platforms as a source of news and information; (2) reliance
on traditional media as primary sources of news. This approach
allows us to analyze broad patterns of information consumption
but does not provide insights into the exact nature of the content
consumed, and we recognize that the type and quality of infor-
mation individuals are exposed to can significantly influence their
perspectives on vaccination and public health measures. While
this restricts our ability to draw direct causal links between spe-
cific media content and vaccine attitudes, it does enable us to
explore correlations between media consumption habits and
vaccine acceptance or refusal.” Based on data from a large set of
countries, these findings are critical for understanding how dif-
ferent media preferences might relate to vaccine hesitancy: we
find, for example, that reliance on television as a news source is
associated with lower rates of vaccine refusal in about half of the
surveyed countries. With regard to psychological factors, we find
only limited evidence that the need for cognition or demand for
fact checks matter. Our most consistent results relate to the
psychological and political variables: specifically, we find strong
evidence that both conspiracism and mistrust in government are
linked to vaccine refusal.

Research questions and expectations

Our study is motivated by two research questions: first, to what
extent can differences in anti-vaccine attitudes among individuals
be accounted for by interest in factual information (measured
behaviorally in a non-medical context), need for cognition, and
three political variables (a general conspiracy mentality, evalua-
tions of how democracy works in the respondents’ country, and
trust in government)? Second, to what extent do individual-level
predictors of vaccine refusal vary across countries?

Because a large number of studies have already examined the
demographic correlates of vaccination intent or status (e.g., Vis-
wanath et al., 2021; Burke et al., 2021; Murphy et al., 2021; Borga
et al.,, 2022; Franic, 2022, among others), we do not focus on
variables such as gender, education, age, or ideology (but we do
control for all these factors, and we report complete models in the
Supplementary Information). Our variables of interest, as well as
our expectations, are listed in this section and in the accom-
panying composite figure (Fig. 1), which presents the factors we
consider in subsequent analysis, and summarizes the

directionality of our expectations: we expect that high conspira-
cism, low satisfaction with democracy, low trust in government,
low interest in facts, low need for cognition, limited news con-
sumption via mainstream sources, and frequent news consump-
tion via social media would all be associated with vaccination
refusal. We briefly unpack our rationale for our choice of each
one of these variables below:

Conspiracism. People who, in general, find conspiratorial nar-
ratives plausible are expected to be more skeptical of official
health recommendations, including those relating to vaccination,
due to their distrust of the medical and political establishments.
We note that this plausible hypothesis should not be viewed as
obvious or universal: for example, in the United States, the voice
of the anti-establishment (Donald Trump) praised COVID vac-
cines (yet many on the ideological right were skeptical of vac-
cines: see Connaughton, 2021; Choi and Fox, 2022), while in
Brazil (in the case of Bolsonaro) it was the incumbent president
who spread skepticism about vaccines. We also note that con-
spiracism has been shown to be associated with believing that the
threat of COVID-19 has been exaggerated (Uscinski et al., 2020),
yet a belief that the virus was a bio-weapon could conceivably
raise perceptions of danger or risk (which could plausibly lead to
an increase in demand for protective actions).

Trust in government and satisfaction with democracy. Trust in
government plays a fundamental role in vaccine acceptance.
Vaccine uptake has been shown to correlate with trust in public
health institutions and medical experts (Baumgaertner et al.,
2018; Zheng, 2024), as well as interpersonal and government trust
(Bollyky et al., 2022; Khairat et al., 2022; Krastev et al., 2023). The
effectiveness of public health interventions, particularly vaccina-
tion programs, hinges critically on public trust in governmental
institutions (Denemark et al., 2022). This relationship manifests
in several key ways.

First, in democratic societies, health behaviors often cannot be
effectively mandated without significant resistance, making
voluntary compliance essential. During public health emergen-
cies, governments must rely heavily on citizens’ willingness to
follow official guidance, which in turn depends on whether
citizens view government institutions and public health autho-
rities as credible and trustworthy sources of information.* Second,
when novel medical interventions are introduced, as was the case
with COVID-19 vaccines, concerns about safety and efficacy are
naturally heightened among the public. In such contexts,
government recommendations are likely to be persuasive only if
citizens believe that government officials are prioritizing public
well-being over other considerations. As van Deth (2017) notes,
trust in government is a critical factor in securing voluntary
cooperation from citizens, especially for policies requiring
collective action such as public health measures.

Additionally, trust in government may shape how citizens
process and respond to health-related information more broadly.
Those who distrust government institutions may be more likely to
seek out alternative sources of information, potentially exposing
themselves to misleading claims about vaccine safety or
effectiveness. Conversely, citizens with higher trust in govern-
ment may be more receptive to official public health messaging
and more likely to accept expert consensus on vaccine safety.
Based on these mechanisms, we would expect that individuals
with higher trust in government would demonstrate lower rates
of vaccine refusal, controlling for other factors such as political
ideology, media consumption patterns, and demographic
characteristics.
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Examined drivers of vaccine refusal
Low satisfaction with how democracy works
Low (general) interest in facts

Low trust in government

Low need for cognition

High conspiracism

News consumption via social media

Limited news consumption via mainstream sources

Vaccination status of
respondents in 19 countries
Prefer not to

Main outcome: i
Refusal —

___Iplantoget
vaccinated

I will not get
vaccinated

1 am partially
vaccinated

1am fully
vaccinated

a

Fig. 1 Summary or the variables examined (left) and the distribution of vaccination statuses in the sample (N =19,037; right panel).

Beyond trust in government specifically, democratic satisfac-
tion is expected to be a distinct predictor of vaccine acceptance.
While trust captures citizens’ confidence in current government
institutions and officials, satisfaction with democracy reflects a
broader evaluation of how well the democratic system works in
practice. Those citizens who are dissatisfied with democratic
processes might be more likely to reject government-backed
health initiatives, including vaccination programs. This expecta-
tion is grounded in the investigations of the relationships between
populism (whose typical feature is anti-establishment rhetoric)
and vaccination uptake (Recio-Romdn et al., 2022), as well as the
scholarly work on the importance of trust in official institutions
(e.g., Viskupi¢ et al., 2022; Jin et al., 2024; Krastev et al., 2023).

Interest in factual information. Individuals who attach less
importance to factual information may be more susceptible to
claims suggesting that getting vaccinated is not worthwhile. These
claims may include non-scientific, misleading, or anecdote-based
assertions. A number of scholars have examined the relationship
between information (Piltch-Loeb et al., 2021), epistemic prac-
tices (ways of acquiring and evaluating knowledge) (Rudloff et al.,
2023; Vasilyeva et al,, 2021; Scheitle and Corcoran, 2021), and
citizens’ attitudes about COVID-19. Based on this research, we
posit that a general thirst for facts could be inversely related to
vaccine refusal. It is important to note, however, that our study
measures interest in non-medical facts.

Need for cognition. We would expect that people with a higher
need for cognition may have more faith in COVID vaccines and
thus should exhibit a lower propensity to report being vaccine
refusers. This is because they tend to seek out, evaluate, and rely
on detailed information and evidence when forming their opi-
nions. Given the robust scientific data supporting the efficacy and
safety of COVID vaccines, individuals with a higher need for
cognition are likely to be more persuaded by this information and
therefore more trusting of the vaccines. (Those less inclined to
critically evaluate complex scientific information about vaccines
may, conversely, rely instead on simpler, potentially inaccurate
sources.)

Psychological traits (Scherer et al., 2018; Viskupi¢ and Wiltse,
2024), including cognitive styles (Murphy et al., 2021; Lindeman
et al.,, 2022) have been linked to vaccine hesitancy, so we view
need for cognition as a potential predictor, and also as a useful
control variable to be used in conjunction with the remaining
independent variables. That said, it is possible that analytic
thinking is linked to epistemically unfounded beliefs about
COVID but not to vaccination intentions, as suggested in
Cavojové et al. (2024).°

4

News consumption. Those who avoid mainstream news may miss
out on scientifically-backed information about vaccines and public
health recommendations.® Conversely, social media platforms can
potentially expose users to more anti-vaccination content, either
causing or reinforcing vaccine hesitancy. Indeed, health informa-
tion is increasingly sourced from the Internet and social media,
enabling claims of vaccine injury to spread and potentially mislead
recipients (Van Mulukom et al,, 2022, for instance, find that trust
in, and reliance on, social media, especially Facebook, consistently
predicted COVID-19 conspiracy beliefs, and Jin et al., 2024 also
find that prevalence of conspiracy beliefs is higher among heavy
users of social media; see also Piltch-Loeb et al, 2021 and Lwin
et al., 2023). Cable television has been also identified as a source of
vaccine hesitancy (Pinna et al,, 2022).

Data and measurement
In a sample of 19,037 respondents in 19 countries (US, Brazil, and
17 countries across Europe; see Fig. 3 for the full list), attitudes
toward COVID-19 vaccines were measured using the following
prompt:

Some people choose to get vaccinated for COVID-19 while some
others do not. How would you describe your personal situation
regarding COVID-19 vaccines?

1. I am fully vaccinated

I am partially vaccinated
I plan to get vaccinated

I will not get vaccinated
. Prefer not to say

G e

Data collection took place between April and May 2022, a
time when individuals residing in Europe or the United States
already had multiple opportunities to get vaccinated, if they had
chosen to do so. Our outcome variable in this paper is vaccine
refusal (that is, the fourth option provided to respondents). As we
show in the right panel of Fig. 1, 14.1% of respondents stated
explicitly that they would not get vaccinated. Although there may
be vaccine refusers among those who indicated that they plan to
get vaccinated (or among those who preferred to not provide an
answer), our focus is on those individuals who openly opposed
getting the COVID-19 vaccine.®

Independent variables. Our survey included psychological bat-
teries, political items, and one behavioral measure. To tap into
respondents’ need for cognition, responses were elicited with the
following prompt:

Thinking about how you come to opinions and evaluations,
could you indicate your agreement with the following statements (1
= completely disagree, 7 = completely agree)?
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1. I would prefer complex to simple problems.

2. 1 usually end up deliberating about issues even when they do
not affect me personally.

3. I really enjoy a task that involves coming up with new
solutions to problems.

4. I prefer my life to be filled with puzzles that I must solve.

5. 1 find satisfaction in deliberating long and hard for hours.

We calculated an additive scale using responses to the
preceding 5 questions, and the scale will help us determine
whether individuals who enjoy engaging in complex thought
processes are more likely to accept (less likely to refuse) vaccines.’

Our other psychological battery measured respondents’
propensity to engage in conspiratorial thinking (Uscinski et al.,
2021; Enders et al., 2023). Respondents were asked to indicate
whether they agreed or disagreed with the following statements,
again on a 7-point scale:

1. Much of our lives are being controlled by plots hatched in
secret places.

2. Even though we live in a democracy, a few people will always
run things anyway.

3. The people who really “run” the country are not known to
the voters.

4. Big events like wars and the outcomes of elections are
controlled by small groups of people who are working in
secret against the rest of us.

We use the preceding items to generate an additive scale, and
we use “conspiracy thinking” or “conspiracism” interchangeably
in the text to refer these anti-systemic attitudes (these four items
have been proposed as a key component of the “anti-establish-
ment orientation” in Uscinski et al., 2021).

Separately, we also measure citizens’ satisfaction with democracy
using the following prompt: “On the whole, I am satisfied with the
way democracy works in [country]” - a standard question used for
decades in the European Social Survey and other cross-national
survey projects. Responses are recorded on a 7-point scale, but we
normalize all independent variables to range from zero to one (this
has no bearing on our measures of variable importance, but will
simplify the interpretation of marginal effects). Trust in govern-
ment was also measured on a 7-point scale. Respondents were
asked to what extent they agreed or disagreed with the statement:
“Most of the time I can trust the government to do what is right” (1
= completely disagree, 7 = completely agree).

Our behavioral measure is participants’ interest in fact-
checking (in a non-medical context). Specifically, respondents
were shown multiple statements about the Russia-Ukraine
conflict in the first part of the survey, and asked to indicate
whether these claims about geopolitics were likely to be true or
false. Later in the survey, respondents were offered a choice to
read information from official sources which would confirm or
debunk the previously viewed statements. The following survey
prompt was used: The statements you read earlier were subject to
recent fact-checks. This means a journalist or independent fact-
checker investigated whether the statements were true or false.
Would you like to see the fact-checks for any of these statements?
Please select all the statements for which you would like to see the
fact-checks. Respondents could view and read up to 10 fact-
checks, regardless of their performance on the discernment task.

The average number of statements that respondents wanted to
see fact-checked was 3.8 out of 10 (SD =3.08). The lowest
demand for reading fact-checks was observed in France, Belgium,
and the U.S. (less than 3.4 on average) and the highest demand
was recorded Denmark (Mean = 4.4), Serbia (Mean = 4.7), and
Greece (Mean=4.8). Again, this independent variable was
rescaled to range from zero to one in our analyses.

Finally, we measured (self-reported) media consumption:
respondents were asked whether and how frequently they used
television, newspapers, and social media to get news, as well as
their political orientation. The latter is important as a control,
because political ideology can correlate with vaccination decisions
(Albrecht, 2022; Fridman et al., 2021; Debus and Tosun, 2021).
Specifically, participants were asked: “In politics, people sometimes
talk of ‘left’ and ‘right.” Where would you place yourself on this
scale, where 0 means the left and 10 means the right?). The
reported values were again normalized to range from zero to one,
to facilitate analyses below. We also note that, in all models
reported in the next section, we control for basic demographic
characteristics of respondents (age, gender, and education).

Analytical strategy

To predict vaccine refusal, we first use the pooled dataset and
estimate a logistic regression with vaccine refusal (response = “I
will not get vaccinated [against COVID]”) and the following set
of independent variables on the right-hand side of the equation:
conspiracism, demand for fact-checks, satisfaction with democ-
racy, trust in government, need for cognition, frequency of using
social media to obtain news about current events, frequency of
watching news on television, frequency of reading newspapers,
self-reported left-right political orientation, a set of age group
indicator variables, university graduation status, gender, and a set
of country-level indicators (i.e., country fixed effects). We use this
model to calculate predicted probabilities for counterfactual
values of the predictors of interest (using the full range of
potential values of each independent variable).

When calculating and plotting predicted probabilities for a
given predictor, we condition on the remaining variables in the
model not by setting non-focal variables at some representative
value but instead calculating a set of counterfactual predictions
using the following procedure: the dataset is first duplicated for
each unique value of the focal term (i.e., the variable which we
counterfactually consider across its full range of possible values).
In each duplicate, the focal term is set to one of its unique values
while all other variables remain unchanged. Predictions are then
made for every observation (in all duplicates), simulating what
the outcome would have been if the focal variable had that spe-
cific value. Finally, the predictions are averaged within each group
defined by the unique values of the focal term, providing an
estimate of the average predicted outcome for each level while
accounting for the distribution of other covariates.

In subsequent analyses, we estimate logistic regressions sepa-
rately for each country (using the same set of variables, except for
the country indicators). Average marginal effects are reported for
all focal predictors. Given that the independent variables were
rescaled to range from zero to one, the values we report in Figs.
3 and 4 can be interpreted as the predicted change in the prob-
ability of refusing the vaccine for a hypothetical movement from
the minimum to the maximum value of a given predictor (while
conditioning on the remaining variables included in the model).

Results

Graphical results from the pooled model (using the full sample)
are displayed in Fig. 2, and the numerical results are reported in
the Supplementary Information. Both trust in government and
conspiracism emerge as substantively important predictors of
vaccine refusal. Satisfaction with democracy is a significant but
weaker predictor.

Controlling for the remaining predictors (as well as demo-
graphic attributes: age, gender, and education, and also political
ideology), we see that the expected probability of vaccine refusal is
5.1% among those who report fully trusting of government, and
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Predicted probabilities of vaccine refusal by selected variables

Conspiracism Trust in government

o
°
B

Min Avg. value Max. Min Avg. value

Demand for fact-checks

Predicted prob. of vaccine refusal

I
1
1
1
15% !
1
1
1
I

1
1
1
1
1
1
1
o |
10% \ 1
1 1
o 1 1
5% i i
1 1
: :

Min Avg. value Max. Never Avg. value

Max. Min.

Using social media to get news

Often Never

Satisfaction with democracy Need for cognition

S

Avg. value Max. Min. Avg. value Max

Using television to get news Reading newspapers

Avg. value  Often Never Avg. value Often

Fig. 2 Predicted probabilities of vaccine refusal (while conditioning on the remaining displayed predictors, as well as demographics).

14.3% among the least trusting. This amounts to an 11 percentage
points (counterfactual, statistical) effect. A similar, but larger,
magnitude is observed for conspiracism: there is a 16 percentage
points increase in the predicted probability of refusing vaccina-
tion for a counterfactual movement from the minimum to
maximum value on the conspiracy thinking scale. Satisfaction
with democracy and vaccine refusal exhibit a negative relation-
ship, though less pronounced relative to trust in government.

In contrast, the need for cognition shows only a minimal rela-
tionship with vaccine refusal (a 1.6 percentage points total statistical
effect), with the predicted probabilities remaining relatively flat
across different levels of this trait. Figure 2 further suggests that
people who choose to read more fact checks are only slightly less
likely to refuse the vaccine than those with no interest in fact
checks. The bottom panel also shows that media consumption
habits have modest associations with vaccine refusal, with mostly
flat relationships. The confidence bands around the lines indicate
that while the relationships for conspiracism, political mistrust and
satisfaction with democracy are statistically significant, there is
more uncertainty around the effects of media consumption and
cognitive traits. We note, however, that frequent news consumption
via social media is associated with a higher probability of vaccine
refusal, whereas heavy consumption of news via TV or newspapers
is associated with lower probabilities of refusing the vaccine.

Having reported the empirical relationships in the aggregate
data, we next estimate the same specification of the model, but
remove the country fixed effects, instead running the model
separately for each country, and storing the estimates of these 19
models for analysis. The psychological and political predictors
from these models are displayed in Fig. 3, and the relationships
between media consumption variables and vaccine refusal are
shown in Fig. 4.

In nearly all countries, conspiracism is significantly associated
with vaccine refusal (top-left panel in Fig. 3). The effect is espe-
cially pronounced in Greece, Poland, and Romania. The effect is
either marginal or insignificant in Belgium, Brazil, Italy, and

Denmark but positive and significant in the remaining countries.
We also see a fairly consistent effect for trust in government. This
country-level analysis reveals that while political factors (con-
spiracism, trust in government, and in some cases democratic
satisfaction) are important predictors of vaccine refusal, their
substantive importance varies across national contexts.

Turning to the remaining predictors, we see that need for
cognition (top right panel) and demand for fact-checks (top
middle panel) show weak and less consistent relationships with
vaccine refusal across countries. Most confidence intervals cross
zero, suggesting these cognitive factors are not reliable predictors
of vaccine refusal in most national contexts. That said, in three
countries (Serbia, Hungary, and the U.XK.), the effect of the
demand for fact checks is significant and it runs in the expected
direction: those more curious about facts are less likely to be
vaccine refusers. There is a significant (negative) association
between the need for cognition and vaccine refusal in two
countries (Poland and Romania). This underscores that
mechanisms that may be operating in some countries seem to be
simultaneously absent in other locations, a pattern that highlights
the necessity of cross-country research about the psychology and
politics of public health.

Indeed, the diverse dynamics observed in certain countries
might reflect specific national contexts. For instance, in Brazil, the
limited association between conspiracism and vaccine refusal
could partly result from conflicting signals from political lea-
dership during the pandemic, potentially affecting how anti-
establishment attitudes translate into health behaviors. Similarly,
the stronger role of fact-checking in Hungary might be connected
to the prominence and public trust in national fact-checking
platforms, which could enhance citizens’ willingness to verify
information before making vaccination decisions.

As for the relationships between media consumption and
vaccination choices, we see that the aggregate-level relationships
visible in Fig. 2 mask the fact that these relationships are insig-
nificant in most countries (Fig. 4). Overall, we see that using those
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Country-level predictors of vaccine refusal in 19 countries
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Fig. 3 Estimated effects of psychological and political variables on vaccine refusal.

types of media where mainstream (non-alternative) content is
more likely to be present (i.e., television and newspapers) is either
associated with a lower likelihood of vaccine refusal, or there is no
effect. As for social media (a source lacking journalistic standards
often held responsible for the spread of misinformation about
vaccines and for reducing intentions to vaccinate against COVID-
19 (Burki, 2019; Sharma et al., 2022; Allen et al., 2024), we see
that in Denmark, in the Netherlands and possibly in Austria
frequent use of social media for getting news is associated with a
higher probability of refusing the COVID vaccine. In no country
do we see an opposite relationship (i.e., nowhere is social media
positively associated with vaccination). Watching news on tele-
vision is associated with a lower likelihood of refusing the vaccine
in a number of countries, including Greece, Austria, Poland, the
Netherlands, and the U.S.

An assessment of variable importance
To better understand the relative importance of different pre-
dictors and assess which combination of variables offers especially
reliable predictions of vaccine refusal, we estimated and com-
pared multiple model specifications. Figure 5 displays the pre-
dictive performance of these models using the Area Under the
Curve (AUC) metric, which ranges from 0.5 (random guessing)
to 1.0 (perfect prediction). The AUC values were bootstrapped to
ensure robust estimates of model performance. This comparison
allows us to evaluate whether simpler models focusing on key
political attitudes might perform nearly as well as more complex
specifications that include demographic characteristics, psycho-
logical traits, and country-level factors (via country fixed effects).
The results reveal several insights about predicting vaccine
refusal. The full model that includes all variables (political vari-
ables, demographics, psychological measures, and country fixed

effects) performs best, achieving an AUC of ~0.78, indicating
good discriminative ability. However, simpler models that focus
on political attitudes - the combination of conspiracism, trust in
government, and democratic satisfaction along with media con-
sumption - perform reasonably (AUC = 0.71). This suggests these
political variables capture much of the predictive signal without
requiring additional complexity.

Looking at individual predictors, both trust in government
alone and conspiracism alone achieve moderate predictive per-
formance (AUC=0.64-0.66), performing substantially better
than random guessing but worse than the combined models.
(Media consumption patterns alone yield an AUC of between
0.62 and 0.65.) Although political variables are clearly important
and prognostic, the difference between the full model and the
simpler political attitudes model suggests that demographic
variables and psychological traits (need for cognition, demand for
fact-checks) do boost predictive power beyond what we can learn
from political attitudes. (In the Supporting Information, we also
estimate a logistic regression on a randomly selected (80%)
sample of the data, which served as the training set, using the
same set of micro-level independent variables, and also merging
country-level data on corruption, inequality, and GDP per
capita.)

Still, Fig. 5 suggests that predictions of vaccination decisions
are not straightforward, even when several plausible predictors
are known and used in statistical models. This brings up the
following question: when should analysts predict that a particular
person is likely to refuse a vaccine? The model at hand is, almost
inevitably, conservative, because vaccine acceptance is more
prevalent than refusal. When a logistic regression is estimated on
the full data (N =19,037), there are only 412 cases for which the
predicted probability of being a refuser exceeded 50%. But there
are 2680 actual refusers in the dataset: thus, a default classification
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Informational predictors of vaccine refusal in 19 countries
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Fig. 4 Estimated effects of media consumption habits on vaccine refusal.
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threshold based on predicted probabilities would be extremely
conservative at 50%. (To be sure, with only 14.1% of respondents
stating outright that they will not get vaccinated, it is natural for
the model to be highly reluctant to predict that a respondent is a
vaccine refuser. In fact, it would be possible for any model to
achieve nearly 86% accuracy by simply predicting “non-refuser”
for all observations.)

Accuracy-maximization is thus surely not an appropriate
approach in this situation: it seems appropriate, rather, to sacri-
fice some degree of accuracy and to improve the model’s sensi-
tivity (its ability to identify actual refusers, or the true positive
rate), and to choose the relevant threshold for the predicted
probabilities accordingly, via threshold optimization. If we are
willing to treat the costs of false positives and false negatives as
roughly equal, we can choose the threshold to optimize the
Youden index (Sensitivity + Specificity — 1). By setting the
threshold to p = 0.126, sensitivity of 0.78 can be achieved, along
with a specificity rate of 0.64. The upshot from decreasing the
cutoff point from a high value (e.g., 50%) is that the number of
false negatives decreases, but inevitably the number of false
positives increases as well.

Discussion: the central role of trust

The critical relationship we find between institutional trust and
vaccine acceptance echoes important historical lessons about
public health interventions. The devastating consequences of
breaching public trust are perhaps most starkly illustrated by
events in Pakistan following the revelation that a vaccination
campaign had been used as cover for intelligence operations
(Summers and Morrison, 2014). After this violation of trust
became public in 2011, Pakistan saw a dramatic decline in vaccine
acceptance, a surge in violence against health workers, and ulti-
mately a resurgence of polio (Ohanes, 2024). This case under-
scores how the exploitation of public health initiatives for other
purposes can severely undermine future health interventions.

However, there are also encouraging examples of how working
through trusted community intermediaries can enhance public
health outcomes, even in low-trust environments. During the 2014
Ebola outbreak in West Africa, for instance, transmission rates
declined significantly after health authorities engaged community
leaders, religious figures, and local youth representatives in their
response efforts. These contrasting cases, combined with our
findings about the relationship between democratic satisfaction
and vaccine acceptance, suggest that public health strategies must
be sensitive to existing trust relationships. Relatedly, the relation-
ship between institutional trust and vaccine acceptance suggests
that building public confidence in government institutions could be
viewed as a public health investment.

In Western societies, meanwhile, both research and journalistic
reporting suggest that, in alternative health communities, skepticism
of mainstream medicine is seen as integral to their worldview
(Sunyik et al., 2023; Attwell et al., 2018; Beres et al., 2023; Ward and
Voas, 2011). These cultural attitudes need to be better understood,
given that the existing research typically stops at measuring trust in
certain epistemic elites (doctors, scientists, etc.), or confidence in
pharmaceutical companies, but rejections of modern medical pro-
cedures can also be grounded in “epistemological doubts about the
validity of scientific knowledge claims” (Aupers, 2012).

Indeed, there is evidence that skepticism of western medicine
correlates with conspiracy thinking (Zilinsky and Zeitzoff, 2025)
and that anti-expert attitudes correlate with endorsement of med-
ical folk wisdom (inaccurate beliefs about disease, immunity, and
other topics; see Motta and Callaghan, 2020). At the same time,
trust in science correlates only weakly with the appeal to nature bias
which has been measured with prompts such as “the coronavirus is

harmless for those with a strong immunity” (38% of respondents in
Serbia endorsed this statement; see ZeZelj et al., 2023).

Conclusion

COVID-19 vaccines have significantly reduced infections and
hospitalizations, but vaccine resistance persists. Our study set out
to understand the predictors of vaccine refusal by analyzing a set
of psychological, political, and media consumption variables
across multiple countries. Our key findings are that individuals
who are least trusting of government, and those with higher levels
of conspiratorial thinking (a general, deeply skeptical mindset,
which is a concept separate from beliefs in specific conspiracy
theories) are substantially more likely to refuse vaccination.
Although “dissatisfaction with the government decreases satis-
faction with how democracy works” (Becher et al., 2024), we also
see suggestive evidence that dissatisfaction is an independent
factor, separate from trust in national governments.

The relationship between conspiracism and vaccine refusal
holds consistently across most countries, with the effects being
particularly pronounced in Greece, Poland, and Romania. Con-
trary to our expectations, our findings show that the need for
cognition, while relevant in some instances, appears to have a
modest impact on vaccine refusal.

Our country-specific analyses further highlight the importance
of political and psychological factors in shaping vaccine attitudes —
and the necessity of future work to study specific mechanisms in
greater detail. For example, while the association between trust in
government and lower vaccine refusal is robust across nearly all
countries, the impact of other variables varies. Finally, media
consumption patterns reveal that traditional media sources like
television and newspapers are generally associated with lower
vaccine refusal rates or have no significant effect, whereas social
media use is linked to higher vaccine refusal in some countries,
notably Denmark and the Netherlands. But media consumption is
less prognostic than the political variables we measured, and these
results are consistent with recent findings by Stétka et al. (2024)
who report that preexisting attitudes in five countries (in their case
particularly support for populism and distrust of experts) are
generally more reliable predictors of people’s susceptibility to
pandemic-related misinformation (such as beliefs that vaccines can
alter DNA) than their patterns of news consumption.

The strong relationship between political trust and vaccine
acceptance revealed in our study underscores a crucial insight:
effective public health measures in democratic societies depend
fundamentally on public confidence. While other factors certainly
influence vaccine acceptance, the consistency of this relationship
across multiple national contexts suggests that trust-building
should be considered an essential component of public health
infrastructure. Future research should further explore the
mechanisms through which institutional trust shapes health
behaviors and identify effective strategies for encouraging public
health compliance in low-trust environments. Effective pandemic
responses hinge on widespread public cooperation, but the
COVID-19 pandemic exposed deep divisions and mistrust that
hinder such efforts. To address this, governments and health
institutions may require reform. Given the consistent relationship
between trust in government and vaccine refusal across countries,
restoring public trust is critical, but acknowledging and preparing
for the reality of institutional distrust seems equally important.
Governments should treat distrust as a public health risk, and
seek to develop pandemic strategies that can succeed even in
deeply divided communities.

Moreover, the clear association between conspiratorial thinking
and vaccine refusal also emphasizes the challenges posed by
distrust in official narratives and “the existing system”. Thus,
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efforts to build trust in democratic institutions may indirectly
support vaccine acceptance. Public health campaigns might
benefit from addressing, debunking, or pre-bunking con-
spiratorial narratives. Future research would ideally probe the
specific mechanisms by which political dissatisfaction translates
into health-related behaviors, and how these mechanisms might
vary across different cultural and political contexts; in the
meantime, policymakers should be aware that vaccine hesitancy is
not merely a matter of information deficit but is closely tied to
broader political attitudes and trust in institutions.

Data availability

Data and code used in this analysis were made available on the
Open Science Framework (OSF) at the following link: https://osf.
io/kwyne/.
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Notes

Existing research shows searching for credible information in the news media was
important for many people during the peak of the pandemic (Altay et al., 2022).
Publics everywhere in the world displayed a greater appreciation of trustworthy news,
with some mainstream newspapers reporting their best years in terms of subscriptions.
It is crucial to recognize that even when presented with identical information,
individuals may interpret and evaluate it differently based on their cognitive processes,
personal beliefs, and social identities (Kraft et al., 2015; Kahan, 2013).

Future research can address this limitation by incorporating content analysis of
popular media sources or by using tracking methods to capture detailed information
about the specific content individuals encounter across various media platforms.

As researchers who studied cross-national differences in pandemic responses noted:
“countermeasures are sensible, but they are not enough. A key lesson of the COVID-19
pandemic is that better vaccines and tests, more plentiful masks, and earlier warnings
only work if people are willing to make use of them—and that willingness depends on
a level of public trust that many Americans no longer have.” (Bollyky et al., 2023)
Cavojova and colleagues (2024) conclude that “analytic thinking and promoting
scientific reasoning may not be sufficient in the fight against misinformation; rather,
we should focus on increasing public trust in science”.

In the United States, people whose major source of information was mainstream print
media are more likely to get vaccinated (Viswanath et al., 2021; Piltch-Loeb et al.,
2021).

The data for this study was collected by, and made available to us, the Network of
European Political Communication Scholars (NEPOCS). We are grateful to the
NEPOCS network for making this study possible.

We note that vaccine accepters are over-represented in the sample, perhaps due to the
well-known problem that some political opinions and attitudes correlate with
willingness to participate in surveys. Nevertheless, our sampled set of respondents
approximates reasonably well the main population-level demographic variables (see
Supporting Information).

For summaries of our main predictors, the reader is referred to Supplementary
Information.
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