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Attitudes toward vaccination are doubtless an important determinant of public health, and this became
evident after the first year of the last COVID-19 pandemic. The issue, long-debated within European soci-
eties, especially with respect to occasional surges of diseases in given years, has become a crucial deter-
minant of the wellbeing of a country since 2021. In this study, using microdata from a 2019
Eurobarometer survey, we frame and deepen our knowledge about the main determinants of vaccination
attitudes as observed by the related literature. We argue that a positive attitude toward vaccination may
be due to individualistic or altruistic reasons, or various incentives; our analysis aims to improve our
knowledge about the determinants of such a complex decision. Our findings, obtained by means of a
quantitative analysis that employs Ordered Probit, Ordered Logit and Generalized Ordered Logit estima-
tions, provide complete support for some of the theories that have been debated in the literature, limited
support for others because of mixed evidence, and no support for some.

� 2022 Elsevier Ltd. All rights reserved.
Attitude is everything, so pick a good one.

Wayne Dyer
1. Introduction

Since the initial appearance of a new form of coronavirus infec-
tious disease (COVID-19) in December 2019, national governments
all over the world have been involved in fighting its spread. A pan-
demic was declared by the World Health Organization (WHO) on
11 March 2020. During the first two waves of the pandemic, gov-
ernments adopted two principal types of policy: i) measures aimed
at directly strengthening the capacity of the health system, and ii)
measures aimed at reducing the probability of people contracting
the virus, such as lockdowns and social distancing measures, which
are defined by the literature as non-pharmaceutical interventions
(NPIs).

In regard to the latter type of measures, several studies have
tried to assess whether NPIs have been effective in reducing the
spread of the virus [49]. In particular, during the first wave there
was significant debate among citizens, policymakers and scholars
about the social cost of such measures, and the related economic
price. According to one of the first contributions in the literature,
which focused on the airport lockdown imposed in China, a signif-
icantly decreased growth in new COVID-19 cases was observed
[29]. Another study, adapting an SIR model to include lockdowns
and virus testing, suggested that lockdowns are a government’s
second best option after testing [38]. These general findings were
moderated by Sardar et al. [39], who, looking at the Indian case,
concluded that the positive effect of lockdowns in reducing conta-
gion rates could be observed in only some provinces. A subsequent
contribution, the first to adopt a cross country perspective, con-
cluded that a lockdown is effective in reducing the number of peo-
ple infected by each person with the virus, adding that its
effectiveness continues to hold up to 20 days after the introduction

http://crossmark.crossref.org/dialog/?doi=10.1016/j.vaccine.2022.10.038&domain=pdf
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of the policy [3]. Assuming the effectiveness of such policies, on the
basis of the empirical results provided by several contributions,
another strand of literature has investigated which factors may
be able to influence different levels of NPI effectiveness. Consider-
ing that these kinds of containment policies oblige people to make
significant changes to their social behaviour, recalling troubling
historical precedents [29,4] note that ‘‘how people decide to
observe lockdown is crucial if the measure is to have an effective
outcome” (p. 32). In particular, good governance and social values
can be considered as a push factor able to positively influence indi-
viduals’ compliance and the related effectiveness of NPIs [2,4].

Despite the fact that the adoption of such measures has been
triggered more by the unfolding of the pandemic than by policy
choices [5], it is worth noting that during the first two waves, NPIs,
at least up to the start of the COVID vaccination campaign, which
started in Europe on 27 December 2020, were the main instrument
for national governments to deal with the spread of the virus, and
conceptually were not dissimilar to the manner in which govern-
ments had to fight epidemics in the Middle Ages [6].

The WHO strongly supports the use of the approved COVID vac-
cines, which are able to provide a high degree of protection against
getting seriously ill and dying from the disease, although so far no
vaccine is 100% protective.1 Vaccination policy is thus an important
tool for national governments to reduce the spread of the virus.
Moreover, vaccines are also relevant to previous findings on NPIs,
since they can mitigate the negative economic consequences of
social distancing. Indeed, because of the reduction of the transmis-
sion of the virus triggered by vaccination, governments can choose
to relax the stringency of NPIs, without causing a surge in new cases.
For this reason, good vaccine coverage is a very important target for
policymakers, which helps to avoid further damage to the economy.

It is worth noting that the strategies adopted by national gov-
ernments to increase vaccination coverage among the population
have been quite heterogeneous over time. Specifically, three main
strategies can be observed: i) vaccination based exclusively on vol-
untary schemes; ii) vaccination based on incentive schemes (such
as vaccine passports); and iii) mandatoy vaccination.

The first strategy is what most governments adopted at the
beginning of their vaccination campaigns. Successively, several
governments, at different times, began to adopt incentive schemes
to boost the vaccine coverage of their populations. At the end of
2021, following Israel, the first country to adopt this strategy, var-
ious European governments chose incentive schemes based on
activities that would be made available only to possessors of vac-
cine passports, with different levels of intensity (among these:
Austria, Belgium, Cyprus, France, Germany, Greece, Hungary, Ire-
land, Italy, Latvia, Luxembourg, the Netherlands, Portugal, Slovenia
and Spain).2 Mandatory vaccination is a strategy adopted at different
levels of intensity in different countries, ranging from universal
schemes to targeted categories. Austria was the first European coun-
try to adopt this strategy as a universal scheme for the entire adult
population.3

Looking at the European case, despite intensive institutional
communication at the national and supra-national level about
the importance of, and benefits related to getting vaccinated
against COVID-19, it is possible to observe a certain heterogeneity
in the share of the vaccinated population. On the basis of available
data (updated in August 2022) the coverage rates of individuals
1 https://www.who.int/emergencies/diseases/novel-coronavirus-2019/covid-19-
vaccines/advice#:�:text=It%20is%20important%20to%20be,no%20vaccine%20is%
20100%25%20protective. (URL consulted on 15/07/2022).

2 https://www.euronews.com/travel/2021/10/12/green-pass-which-countries-in-
europe-do-you-need-one-for (URL consulted on 15/07/2022).

3 More information about mandatory schemes for COVID vaccination are given
here: https://www.reuters.com/business/healthcare-pharmaceuticals/countries-
making-covid-19-vaccines-mandatory-2021–08-16/ (URL consulted on 15/07/2022).
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with a completed vaccination cycle vary between 91%, reported
in Malta, to 29%, in Bulgaria (with a median value equal to 72%).
It is worth noting that such heterogeneity also existed in the case
of other diseases before the COVID-19 pandemic. As pointed out by
Blank et al. [9], for vaccination against influenza, coverage rates
vary between a minimum, registered in Poland, of 9.5%, to a max-
imum, registered in the UK, of about 29%. Moreover, these rates did
not vary greatly from one season to another. As pointed out by
Bechini et al. [8], the difficulty of maintaining high levels of vacci-
nation is also due to an increase in vaccine hesitancy among Euro-
pean citizens.

For all these reasons, and especially as pandemics have been
predicted to become increasingly common in future [1,41,26], it
is important to understand what the reasons are that nudge people
toward getting vaccinated (or not). Indeed, it is worth noting that
there is a growing literature focused on so-called vaccination hesi-
tancy [33,40]. We may sum up the principal findings of this litera-
ture by identifying three main sets of determinants of vaccination
attitudes: Socio-Economic Status (SES), Ideology, and Information.
It is also worth noting that individual factors may be the starting
point from which to deepen our knowledge about attitudes toward
vaccination, revealing latent motivations that push people to adopt
certain behaviours with respect to vaccination policy. The aim of
the present paper is to shed some light on the factors capable of
influencing the decision to get vaccinated, and more specifically
the attitude towards vaccination among the population of the var-
ious European countries, by means of an empirical analysis using
Eurobarometer data. Our novel approach is based on modelling a
more complex attitude of the agents toward vaccination, rather
than the simple hesitancy that is usually considered in the litera-
ture. This concept, which we may define as the attitude of each cit-
izen towards the possibility of getting vaccinated, is measurable as
a continuous variable that goes from a negative side, where the
attitude corresponds to what the literature has labelled vaccine
hesitancy (which may therefore be considered a negative vaccine
attitude), to a positive side on the other end of the distribution,
definable as a positive vaccine attitude, which may of course be
determined and influenced by a number of different variables.

To the best of our knowledge, this is the first original contribu-
tion the present study makes to the literature. Moreover, this
research contributes to the related literature by addressing various
lines of investigation. First, our contribution is the first, so far as we
know, to consider two different dimensions that have a potentially
positive impact on the attitude to vaccination; namely, one that is
more focused on direct individual benefits, which we can consider
as negative determinants of vaccination hesitancy, and a second
dimension that is focused not only on the direct individual benefit
that the vaccinated citizen derives from the decision to get vacci-
nated, but also on the utility derived from the existence of an altru-
istic dimension, linked to the fact that vaccination helps other
people as well as oneself. In this study, we look for the impact on
these two dimensions of several different possible explanations,
or matrixes of determinants (more specifically, we included in
our analysis Socio-Economic Status, Ideology, Information, and
Trust).

Another important characteristic of our research is its use of
survey data gathered before the pandemic, specifically in 2019.
With this strategy we avoid any possible risk of inverse causality
and endogeneity, which, unfortunately, cannot be excluded in pre-
vious contributions to this topic, as these may be biased by the
degree of violence with which the COVID-19 pandemic has
affected a given area; as is well known, its impact has been highly
asymmetric around Europe. Our estimations do not suffer from this
bias, for the simple reason that the data we use were gathered
before the pandemic. In more detail, our findings are based on a
quantitative analysis that uses a series of estimators, including

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/covid-19-vaccines/advice%23%3a%7e%3atext=It%2520is%2520important%2520to%2520be%2cno%2520vaccine%2520is%2520100%2525%2520protective
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/covid-19-vaccines/advice%23%3a%7e%3atext=It%2520is%2520important%2520to%2520be%2cno%2520vaccine%2520is%2520100%2525%2520protective
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/covid-19-vaccines/advice%23%3a%7e%3atext=It%2520is%2520important%2520to%2520be%2cno%2520vaccine%2520is%2520100%2525%2520protective
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/covid-19-vaccines/advice%23%3a%7e%3atext=It%2520is%2520important%2520to%2520be%2cno%2520vaccine%2520is%2520100%2525%2520protective
https://www.euronews.com/travel/2021/10/12/green-pass-which-countries-in-europe-do-you-need-one-for
https://www.euronews.com/travel/2021/10/12/green-pass-which-countries-in-europe-do-you-need-one-for
https://www.reuters.com/business/healthcare-pharmaceuticals/countries-making-covid-19-vaccines-mandatory-2021%e2%80%9308-16/
https://www.reuters.com/business/healthcare-pharmaceuticals/countries-making-covid-19-vaccines-mandatory-2021%e2%80%9308-16/
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Ordinary Least Squares (OLS), Ordered Probit, Ordered Logit, and
Generalized Logit models.

The rest of the article is organized as follows: in the next section
we review the main findings reached by the literature that focuses
on vaccination attitudes, and formalize the research hypothesis of
the paper; section 3 describes data and methodology in greater
detail; section 4 reports our main results, and section 5 provides
some robustness checks. The final section, as usual, highlights
our main contributions, and the conclusions of the paper.

2. Background and tested hypothesis

Vaccination is an important measure from a public health per-
spective. Indeed, as Bryson et al. [11] point out, vaccination has
been the principal intervention of public immunization programs.
This pharmaceutical measure has contributed greatly to increasing
life expectancy since the start of the twentieth century [20], and is
a measure for preventing deaths all over the world [48]. Accord-
ingly, in order to increase the efficacy of vaccination campaigns,
it is crucial for governments to understand what factors can
explain why people tend to be willing (or reluctant) to get vacci-
nated. There is an important strand of literature concerned with
explaining vaccination hesitancy, which, as we explained, can be
seen in our framework as the negative side of vaccination attitudes.
Indeed, over the last few years it has been possible to observe
increasing scepticism about the benefits linked to vaccination
[24,25]. This trend is also confirmed by the emergence of anti-
vaccination movements, whose spread is abetted by internet cul-
ture [45,45,10].

Another important point regards the deeper reasons lying
behind the choice to get vaccinated, especially in regard to the pos-
itive side of vaccination attitudes. From an egotistical perspective,
individuals can choose to be vaccinated in order to reduce the risk
of disease, providing private benefits linked to such a choice. At the
same time, however, by adopting an altruistic perspective, people
may choose to get vaccinated in order to generate collective bene-
fits, reducing the risk of infecting others [40].

As pointed out by Siciliani et al. [40], the decision to get vacci-
nated depends on an individual’s perception of the costs and ben-
efits linked to this choice, and these impacts can be expressed in
both financial and social terms. Various scholars have pointed
out that vaccination attitudes can be triggered by several factors.

One strand of this literature has investigated socio-economic
status, which can be positively correlated with pro-vaccination
behaviour. The general findings seem to suggest that individuals
characterized by lower socio-economic status tend to be more
opposed to vaccination. Durbach [14], by means of qualitative
research based on historical documents from Victorian England
about the Compulsory Vaccination Act, highlights that anti-
vaccination issues were absorbed by the working class, who
tended to interpret the compulsory scheme as an example of class
legislation. From a quantitative perspective, in their seminal paper,
Cummings et al. [12] use a prospective design to detect a moderate
effect of socio-economic status on participation in the swine influ-
enza immunization campaign. Building on this framework by
means of a question related to the self-perception of socio-
economic status, the present paper will test the following
hypothesis:

H1. Individuals who perceive themselves as belonging to a
higher social class are more likely to show pro-vaccination
attitudes.

Education may also play an important role in explaining atti-
tudes toward vaccination. Nevertheless, the results in the literature
so far are neither linear nor univocal. Lazarus et al. [30], using uni-
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variate and multivariate logistic regression based on a sample of 19
countries around the world, suggest that the positive effect of edu-
cation shows important differences at country level. In more detail,
their results highlight on the one hand the positive effect of educa-
tion on individuals’ vaccination acceptance in Ecuador, France, Ger-
many, India, and the US, while on the other hand a higher level of
education was correlated with lower acceptance in Canada, Spain,
and the UK. Larson et al. [28], in their study on the state of vaccine
confidence in the EU, use descriptive statistics and regression anal-
ysis to suggest that in the European case, level of education is pos-
itively correlated with a positive view of vaccination in term of
importance, effectiveness and religious compatibility. Neverthe-
less, people with the highest level of education (e.g. Masters and
Ph.D. holders) do not show a positive inclination toward the
importance of vaccines. This evidence seems to confirm previous
findings that detect scepticism about vaccination among those
with the highest level of education [21,21].

In this rationale, our study will test the following hypotheses:

H2a. People with a higher level of education are more likely to
show pro-vaccination attitudes.

H2b. People belonging to the highest educational level show
lower pro-vaccination attitudes than people with middle to
high levels of education.

Political ideology may also explain vaccination attitudes. As
pointed out by Czarnek et al. [13], the majority of these studies
have investigated the US case, providing mixed evidence and
results that are not univocal. On the one hand the report conducted
by Kahan [27], using logistic regression and focusing on the US,
does not detect any significant effect from political orientation
on disagreement about childhood-vaccination risks. On the other
hand, however, according to a more recent contribution made by
Baumgaertner et al. [7] based on an internet survey conducted in
the US, and using structural equation models, conservative individ-
uals tend to show a lower propensity to be pro-vaccination.

It is also important to note that several studies investigating the
political factors able to influence individual acceptance of vaccina-
tion highlight the central role of belief in conspiracy theory.
Lewandowsky et al. [31], who investigate individuals’ rejection of
some scientific propositions in the US by means of a structural
equation model, suggest that belief in conspiracy theories is able
to explain individuals’ opposition to vaccines, rather than their
adherence to a free-market worldview. The findings related to
belief in conspiracy theories have more recently been confirmed
by Hornsey et al. [25], who also suggest a positive correlation with
an individualistic/hierarchical worldview.

Moving on to the European continent, and investigating Poland
in particular, Czarnek et al. [13] suggest that vaccination is a less
politicized topic on this side of the Atlantic than it is in the US;
indeed, according to their results, political ideology is not corre-
lated with vaccine beliefs and attitudes.

On the basis of these mixed findings detected in the previous
literature about the role of ideological factors, following Baum-
gaertner et al. [7], the present paper will test the following hypoth-
esis on the European context:

H3. On the one hand, individuals who perceive themselves as
conservative are more likely to exhibit lower pro-vaccination
attitudes. On the other hand, individuals who perceive them-
selves as progressive are more likely to exhibit higher pro-
vaccination attitudes

Moreover, as has already been pointed out, it is worth noting
that higher polarization in politics can be associated with vaccina-
tion hesitancy. Van Prooijen et al. [43], in their study conducted in
the US, suggest that ‘‘political extremism and conspiracy beliefs are
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strongly associated due to a highly structured thinking style that is
aimed at making sense of societal events” (p. 570), and conclude
that extreme political thought on both the left and the right is
more susceptible to belief in conspiracy theories. We may thus
develop our knowledge of the relationship between political polar-
ization and vaccination attitudes in the European context by test-
ing the following hypothesis:

H4. Individuals who perceive themselves as being more politi-
cally polarized tend to be less inclined to get vaccinated.

Information about vaccines may play an important role in
explaining such behaviour, since vaccine attitudes can be the result
of fear or concern [37]. In this perspective there are reasons to
believe that quality and quantity of information may affect attitude
towards vaccines. Following the idea that individuals who are
against vaccines are mainly worried about their safety [42], accord-
ing to Elliman and Bedford [15], vaccination hesitancy can be trig-
gered by misinformation about the vaccines. On the other hand,
the perception of risk can positively influence attitudes toward
vaccination [35], making people more willing to accept interven-
tions [19]. In this rationale, as pointed out by Maurer et al. [32],
the level of concerns about vaccination depends on the source of
information, highlighting the importance, from a policymaker’s
perspective, of better understanding how people ought to receive
and use information. It is worth noting that communication and
information strategies adopted by governments must be ade-
quately implemented; indeed, as pointed out by Nyhanet al. [34],
messages designed to reduce vaccine misperceptions may have
no effect on increasing parental intent to vaccinate their children.

On the basis of the main results of the cited literature, we may
test the following hypothesis:

H5. People who are better informed about the vaccine tend to
be more willing to get vaccinated.

There is also an emerging interest in the literature on the effects
of individual attitudes toward certain sensitive topics, such as vac-
cination, and their beliefs in conspiracy theory. This issue has been
triggered by the effects of the use of social media and, more gener-
ally, habits in the online world, on the individual perception of
topics like vaccination [40,44]. While it is very difficult to measure
individual beliefs related to conspiracy theories, there are reasons
to believe that conspiracy theory belief modifies individuals’ beha-
viour in regard to trust in governments, trust in media, and life sat-
isfaction. Indeed, a typical trait of conspiracy theory believers is
their mistrust in both government and ‘‘official” sources of infor-
mation; furthermore, conspiracy theorists typically have low levels
of life satisfaction.

Potentially, there are therefore reasons to believe that trust in
government may affect individuals’ attitudes toward vaccination,
as well as trust in media. If we consider that vaccination is often
a public health intervention where numerous public bodies are
involved, a higher level of trust can be correlated with individual
approval of government-issued information and recommenda-
tions, positively influencing attitudes toward vaccination. Never-
theless, as pointed out by Siciliani et al. [40], so far the evidence
regarding the role played by trust in government is weak.

In this study we will test both trust in media and trust in gov-
ernment by means of the following hypotheses:

H6a: Trust in media is positively correlated with vaccination
attitudes;
H6b: Trust in government is positively correlated with vaccina-
tion attitudes;
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It is worth noting that from a psychological perspective, life sat-
isfaction (a variable that is generally found to be negatively corre-
lated with anxiety and psychological disorders: [23,18] can also be
correlated with paranoid and conspiracy beliefs [36]. In this ratio-
nale, life dissatisfaction can trigger negative attitudes against vac-
cination. As highlighted above, the strand of literature regarding
conspiracy beliefs is also correlated with political ideology contri-
butions [43]. On the basis of the cited literature, the present study
will test the following hypothesis:

H7. Individuals who are more satisfied with their lives tend to
have more pro-vaccination attitudes.

In conclusion, it is worth noting that each of the hypotheses
presented here will be tested looking both at the ‘‘individual”
and ‘‘altruistic” dimensions of the attitude toward vaccination. To
the best of our knowledge this is the first contribution that tries
to shed some light on these two facets of attitudes toward
vaccination.

3. Data and methodology

As already explained, by means of an empirical analysis using
Eurobarometer data, the present paper aims to deepen our knowl-
edge of attitudes to vaccination by testing the hypotheses reported
in the previous section.

To fulfil this aim we employed dataset ZA7562, taken from
Eurobarometer 91.2 [17], which is formed of cross-sectional micro-
data from over 20,000 interviews undertaken with citizens from all
over Europe in 2019. We used these data to estimate the following
equation (1):

VaxAtt ¼ aþ b1SocioEcoþ b2Eduþ b3Polþ b4Inf þ b5Trust

þ b6LSþ b7Countryþ e ð1Þ
where:4

- The dependent variable VaxAtt is an operationalization of the
attitude towards vaccines of each interviewee. In this study
we decided, as explained above, to investigate vaccination atti-
tudes from two different perspectives. The choice to get vacci-
nated can be triggered, or at least encouraged, by two kinds of
incentives, which may belong to either individual or altruistic
reasoning. For this reason, we will test our hypotheses on the
following two dimensions of vaccination attitudes: i) the
importance of getting vaccinated for oneself and for others;
and ii) the individual risk posed by the virus to people who
are not vaccinated. It follows that VaxAtt is operationalized in
two different ways, exploiting question QC8 of the original
dataset. This question asks: ‘‘To what extent do you agree or
disagree with the following statements?”, and the respondent
can rank their agreement or disagreement on a 1-to-4 scale.
Statement 3 is the operationalization of our individualistic
dimension, and states: ‘‘Not getting vaccinated can lead to seri-
ous health issues”; statement 4 represents the operationaliza-
tion of our altruistic dimension, and states: ‘‘Vaccines are
important to protect not only yourself but also others”. VaxAtt
is thus in our empirics either the agreement of the interviewee
with statement 3 (labelled Individualistic) or with statement 4
(labelled Altruistic).

- SocioEco is a matrix of variables assessing the socio-economic
status of each interviewee. It is composed of a set of dichoto-
mous dummies, each of which is equal to 1 if the subject has
the characteristic and to 0 otherwise. Among these regressors,
4 Please note that all these variables, when appropriate, have been rescaled to have
higher values corresponding to higher levels of trust, satisfaction, and so on.
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the variables of main interest for testing our hypothesis regard-
ing socio-economic status (which states that individuals
belonging to a wealthier social class show a more pro-
vaccination attitude) are represented by DLow (related to the
subject identifying her or himself as belonging to a lower
socioeconomic class) and DUpper (related to the subject identi-
fying her or himself as belonging to a higher socioeconomic
class). The omitted modality, and therefore reference modality,
is middle class.

In order to improve our estimates and avoid biases due to omit-
ted variables, we also include other covariates regarding socio-
economic status. These are: DPartner, related to having a partner;
DChildren, related to having children; DWoman, related to being a
woman; and Age 15–24, Age 25–39 and Age over 55, three dichoto-
mous dummy variables identifying the age range of the
respondent.

- Edu is a matrix of variables identifying a respondent’s level of
education. Despite unclear evidence, as described in our back-
ground section, some contributions seem to suggest that indi-
viduals with higher levels of education show more pro-
vaccination attitudes [28]. We therefore controlled for this by
including four dichotomous dummy variables equal to 1 if the
respondent has studied up to a certain age, and to 0 otherwise.
These are labelled Secondary Edu (for respondents that stopped
their studies between the ages of 16 and 19); Tertiary Edu (for
respondents that stopped their studies after the age of 20);
and Still in Edu (for respondents who declare they are still in
education, as it is their main occupation). Accordingly, the omit-
ted, and reference, category is people who stopped their studies
before the age of 16.

- Pol is a matrix of variables assessing the political self-
identification of each respondent. The matrix is composed of
four dichotomous dummy variables: CRX, CLX, RX and LX, iden-
tifying how the respondent positions her or himself on a 1–10
continuum from the extreme left to the extreme right. 1 and
2 identify someone as belonging to the left (LX), while 9 and
10 indicate the right (RX). Similarly, 7 and 8 identify a respon-
dent as belonging to the centre right (CRX), while 3 and 4 indi-
cate the centre left (CLX). The reference category is therefore
the political centre. CRX and CLX allow us to test whether con-
servative individuals tend to show a lower propensity to be pro-
vaccination [7]. Moreover, higher polarization in political scale
can influence vaccine attitudes. As pointed out by Van Prooijen
et al. [43], ‘‘political extremism and conspiracy beliefs are
strongly associated due to a highly structured thinking style
that is aimed at making sense of societal events” (p. 570). They
conclude that extreme political thought on both the left and the
right is more susceptible to conspiracy beliefs. For this reason,
we may assume that individuals who are politically more polar-
ized tend to be less inclined to get vaccinated. It is worth noting
that this hypothesis is far removed from the so-called liberal
bias identified by some of the previous literature.

- Inf is a variable based on Vaccine Knowledge Index, (labelled as
Vax Know Index) an index offered by the dataset, which sums
the correct answers given to questions about the vaccines,
dividing the respondents into High, Medium and Low levels of
knowledge about the vaccines.

- Trust is a matrix composed of two variables: TTTMedia (Tend To
Trust Media), a dichotomous variable equal to 1 if the respon-
dent has declared in question A3 that she or he tends to trust
the media, and TTTGovernment (Tend To Trust to Government),
which similarly assumes a value of 1 if the respondent has
declared that she or he tends to trust the government.
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- LS is a variable measuring life satisfaction, proxied through the
answer to question D70, which asks: ‘‘On the whole, are you
very satisfied, fairly satisfied, not very satisfied or not at all sat-
isfied with the life you lead?” on a 1–4 scale.

- Country is a matrix of dichotomous dummies for each country,
to control for possible country specificities and local effects.

- e, as usual, is the error term.

Summary statistics about the variables employed are presented
in Table 1.
4. Results

Following what has been presented so far, our empirical strat-
egy relies on measuring the impact of each of the variables that
have been presented on the two operationalizations of vaccine atti-
tudes, VaxAtt. The causal direction we assume is presented in Fig. 1,
with the use of a Directed Acyclic Graph (DAG).

It is worth recalling that, as described in Section 1, we consider
two different dimensions as potentially having a positive effect on
vaccination attitudes: an individual and an altruistic one. These are
operationalized by exploiting two different questions, namely the
degree of agreement with the following statements: i) ‘‘Not getting
vaccinated can lead to serious health issues”, and ii) ‘‘Vaccines are
important to protect not only yourself but also others”. The first
(labelled ‘‘Individualistic”) is therefore focused on the individualis-
tic determinants of vaccination attitudes, while the second (la-
belled ‘‘Altruistic”) is focused not only on the direct individual
benefit but also on the utility derived by providing benefits to
the rest of the society. In other words, this second variable captures
a positive vaccine attitude derived from the existence of an altru-
istic dimension, linked to the fact that vaccination helps not only
oneself, but also other people.

Given that our dependent variable is ordinal and not cardinal,
we cannot assume that the distance between the modalities is
equivalent. The solution usually suggested by the literature in
these cases is the use of Ordered Probit or Logit estimators. Accord-
ingly, we proceed to estimate equation (1) with these estimators;
the results are presented in Table 2, with, respectively, Ordered
Probit (2.1 and 2.2) and Ordered Logit (2.3 and 2.4).

Looking at the covariates representing the socio-economic sta-
tus of the respondent, we find a positive and significant coefficient
associated with belonging to the upper class for both the ‘‘individ-
ualistic” and ‘‘altruistic” aspect of vaccine attitudes (please note
that the omitted category is middle class). However, it is also worth
noting that declaring oneself as belonging to a lower social class,
with respect to the middle class, does not report any statistically
significant coefficient. On the basis of this result, we found some
grounds to confirm H1, both if individuals look at the direct, indi-
vidual effect of vaccination, and if we consider the altruistic effect
of getting vaccinated. At the same time, it is important to highlight
that we do not find an opposite effect (e.g., a negative and statisti-
cally significant sign) for individuals who declare they belong to a
lower class.

As regards education, this seems, as expected on the basis of
H2a, to exert a positive effect on vaccination attitudes, and is
linked to the collective benefits derived from the choice of getting
vaccinated. Indeed, we find a positive sign for all the modalities
representing a higher level of education, compared to the primary
level (e.g., the omitted category). It is also interesting to note that if
we look at the coefficient linked to secondary and tertiary educa-
tion, we find that it is growing. This result, derived, with some cau-
tion, from how the education variable is expressed in our dataset,
seems to confirm H2a, and on the other hand to find no empirical
support for H2b. Looking at the individualistic dimension of vacci-



Table 1
Descriptive statistics.

Label Obs Mean Std. dev. Min Max

Low class 25,951 0.4115063 0.492116 0 1
Upper class 25,951 0.0783399 0.268711 0 1
Secondary Edu 25,951 0.4286925 0.4948987 0 1
Tertiary Edu 25,951 0.3550923 0.4785505 0 1
Still in Edu 25,951 0.0601518 0.2377725 0 1
CRX 25,951 0.0625409 0.2421401 0 1
CLX 25,951 0.1723633 0.3777032 0 1
RX 25,951 0.2309352 0.4214392 0 1
LX 25,951 0.0782629 0.26859 0 1
Vax Know.Index 25,951 1.371855 0.6431379 0 2
TTTMedia 25,951 0.4435667 0.4968146 0 1
TTTGovernment 25,951 0.365458 0.4815676 0 1
Life Satisfaction 25,951 3.054372 0.7368705 1 4
D.Partner 25,951 0.6517283 0.4764318 0 1
D.Children 25,951 0.358175 0.4794732 0 1
D.Woman 25,951 0.5479558 0.4977045 0 1
Age 15–24 25,951 0.0821934 0.2746644 0 1
Age 25–39 25,951 0.2001079 0.4000886 0 1
Age over 55 25,951 0.4711186 0.4991748 0 1
Individualistic 25,951 3.319525 0.804048 1 4
Altruistic 25,951 3.471812 0.7152921 1 4

Fig. 1. Directed Acyclic Graph.
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nation attitudes, H2a is the only hypothesis that is confirmed, since
the only significant coefficient with the expected positive sign is
that related to tertiary education, while secondary education and
remaining in education do not appear to be statistically significant.

Moving on to the covariates representing the ideological factors
capable of influencing vaccination attitudes, belonging to the
centre-right exhibits a negative and significant coefficient only
for the altruistic dimension of vaccination attitudes. This result
partially confirms H3 (looking only at the collective benefits deriv-
ing from the choice to get vaccinated). On the other hand, it is
interesting to note that belonging to the centre-left is positively
correlated with both the altruistic and the individualistic dimen-
sions of vaccination attitudes (with the exception of the ordered
logit model for the individualistic dimension). As for the effects
of polarization, most of the coefficients do not show any statistical
significance.

The information exhibits the expected positive sign for all the
models we estimate. This result strongly supports H5, confirming
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that individuals who are more informed about vaccines tend to
have a positive attitude toward vaccination. This is true for both
the individual and altruistic dimensions.

While trust in media gives the expected positive sign and statis-
tical significance, fully confirming H6a, Ordered Logit and Ordered
Probit models do not detect any correlation of vaccine attitude
with trust in governments. Moreover, we found a positive correla-
tion between vaccination attitude and individual life satisfaction,
which is a finding that confirms H7.

Finally, it is also possible to observe other results linked to the
remaining individual controls. While having a partner shows a pos-
itive correlation with individual attitudes toward vaccination for
the egoistic dimension only, having children is positively corre-
lated with both dimensions. This finding is in line with the idea
that one is more altruistic once one has offspring, and also that
people who have children are more altruistic, on average, than
people that do not. Women, if compared to men, show higher
levels of pro-vaccination attitudes in all the models, while older



Table 2
Ordered Probit (2.1 and 2.2) and Logit (2.3 and 2.4).

(2.1) (2.2) (2.3) (2.4)

Altruistic Individualistic Altruistic Individualistic
SES Low class 0.00446 0.00540 0.00984 0.0211

(0.27) (0.34) (0.35) (0.78)
Upper class 0.114*** 0.0582* 0.220*** 0.124**

(3.52) (1.95) (3.82) (2.38)
Education Secondary Edu 0.0479** 0.0236 0.0813** 0.0393

(2.10) (1.07) (2.09) (1.05)
Tertiary Edu 0.113*** 0.0793*** 0.202*** 0.141***

(4.48) (3.26) (4.66) (3.41)
Still in Edu 0.189*** 0.0735 0.325*** 0.131

(3.81) (1.55) (3.80) (1.62)
Ideology CRX �0.0656** �0.0257 �0.0958* �0.0216

(-2.07) (-0.84) (-1.75) (-0.41)
CLX 0.0843*** 0.0390* 0.144*** 0.0542

(3.84) (1.88) (3.81) (1.55)
RX 0.0268 0.00249 0.0703** 0.0305

(1.39) (0.13) (2.13) (0.96)
LX 0.0340 0.0119 0.0647 0.0454

(1.17) (0.43) (1.29) (0.95)
Inf Vax Know.Index 0.495*** 0.396*** 0.839*** 0.688***

(42.01) (34.96) (40.86) (35.25)
Trust and conspiraciy TTTMedia 0.0665*** 0.0939*** 0.104*** 0.145***

(4.11) (6.05) (3.76) (5.51)
TTTGovernment �0.00257 0.00176 �0.0142 0.0000839

(-0.15) (0.11) (-0.48) (0.00)
Life Satisfaction 0.0867*** 0.0759*** 0.156*** 0.141***

(7.50) (6.81) (7.82) (7.36)
Other individual controls D.Partner 0.0188 0.0359** 0.0315 0.0636**

(1.10) (2.20) (1.08) (2.29)
D.Children 0.0953*** 0.0449** 0.169*** 0.0845***

(5.24) (2.57) (5.39) (2.85)
D.Woman 0.0829*** 0.0742*** 0.141*** 0.130***

(5.47) (5.12) (5.44) (5.25)
Age 15–24 0.0561 0.0557 0.0941 0.111

(1.34) (1.39) (1.32) (1.61)
Age 25–39 �0.0239 0.00443 �0.0437 0.00450

(-1.07) (0.21) (-1.14) (0.12)
Age over 55 0.0737*** 0.0889*** 0.121*** 0.151***

(3.58) (4.50) (3.43) (4.49)
Country Fixed Effects YES YES YES YES
cut1 �1.065*** �0.960*** �2.054*** �1.744***

(-14.33) (-13.56) (-16.08) (-14.62)
cut2 �0.314*** �0.142** �0.494*** �0.118

(�4.30) (�2.03) (�4.03) (�1.02)
cut3 0.977*** 0.993*** 1.753*** 1.804***

(13.36) (14.18) (14.28) (15.47)
Observations 26,564 26,300 26,564 26,300
Chi sqr 4257.2 3153.2 4265.7 3238.3
Pseudo R2 0.0842 0.0554 0.0844 0.0569

t statistics in parentheses * p < 0.1, ** p < 0.05, *** p < 0.01
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individuals (e.g., people who declared they were older than 55)
tend to show positive judgments about the positive effects of vac-
cination when compared to adults who declared they were 40–
55 years old (e.g., the omitted category). Finally, younger respon-
dents do not show any statistically significant correlation.

4.1. Robustness checks

In order to test the robustness of our findings, we decided to run
other regressions using different estimators. We began by estimat-
ing equation (1) using an Ordinary Least Square (OLS) estimator.
The results are presented in Table 3. In general, we can see a con-
sistency between the signs detected in the previous regression pre-
sented in Table 2, but we also find less significant coefficients. It is
worth noting that, as already explained, OLS is not the best option
for dealing with these kinds of variables. The main limit of this
approach, as highlighted by the literature, is that when the depen-
dent variable is an ordered one, we cannot assume that errors are
independent and identically distributed. This is why we adopted
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Ordered Probit and Ordered Logit estimators as baseline
regressions.

At the same time, on the basis of an OLS regression we can bet-
ter check for the presence of multicollinearity among the regres-
sors, by means of a Variance Inflation Factor (VIF) test. Our
results suggest a mean VIF under 2.5 (2.37 for regression 2.1 and
2.38 for 2.2), with no variables with a VIF value over 5, and there-
fore well under the usual threshold suggesting a problem in the
estimations due to collinearity.

Finally, it is important to recognize that Ordered Logit also has
its shortcomings. This model includes what is usually called ‘‘the
proportional odds assumption” about the data, also known as the
parallel lines assumption. In other words, the assumption is that
the effect of the covariates does not vary according to the level of
the dependent variable. We relaxed this assumption thanks to a
Generalized Logistic Regression (GLR), which allows the effects of
the independent variables to vary with the point at which the cat-
egories of the dependent variable are dichotomized. Indeed, mod-
els using GLR estimations selectively relax the assumptions of the



Table 3
OLS estimation.

(3.1) (3.2)

Altruistic Individualistic
SES Low class 0.00216 0.00261

(0.23) (0.24)
Upper class 0.0338** 0.0210

(2.06) (1.10)
Education Secondary Edu 0.0272** 0.0149

(2.11) (1.00)
Tertiary Edu 0.0542*** 0.0431***

(3.86) (2.66)
Still in Edu 0.0994*** 0.0474

(3.68) (1.52)
Ideology CRX �0.0375** �0.0203

(�2.14) (�1.00)
CLX 0.0369*** 0.0244*

(3.14) (1.80)
RX 0.00662 �0.00820

(0.61) (�0.65)
LX 0.00890 �0.00501

(0.56) (�0.27)
Inform. Vax Know.Index 0.292*** 0.271***

(44.53) (35.79)
Trust and conspiraciy TTTMedia 0.0404*** 0.0665***

(4.54) (6.46)
TTTGovernment �0.00253 0.00162

(�0.27) (0.15)
Life Satisfaction 0.0494*** 0.0506***

(7.66) (6.78)
Other individual

controls
D.Partner 0.0101 0.0216**

(1.07) (1.99)
D.Children 0.0495*** 0.0256**

(4.91) (2.20)
D.Woman 0.0440*** 0.0477***

(5.27) (4.94)
Age 15–24 0.0315 0.0330

(1.37) (1.23)
Age 25–39 �0.0115 0.00272

(�0.92) (0.19)
Age over 55 0.0458*** 0.0625***

(4.02) (4.74)
Country fixed
effects

YES YES

Constant 2.828*** 2.701***

(69.13) (57.32)
Observations 26,564 26,300
R2 0.143 0.109

t statistics in parentheses* p < 0.1, ** p < 0.05, *** p < 0.01
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Ordered Logit model only as needed. This allows us to produce
results that do not have the aforementioned problems of the
Ordered Logit model, while being almost as easy to interpret
[47]. Therefore, as pointed out by [16], GLR is a useful model for
confirming the results of logistic regression.

The results of the estimation of equation (1) with this technique
are presented in Table 4, reporting the coefficients for each modal-
ity of the dependent variables, highlighting the ones that differ
from the baseline estimation. In more detail, columns 1a and 1b
report the modalities ‘‘tend to disagree”, columns 2a and 2b ‘‘tend
to agree”, and columns 3a and 3b ‘‘totally agree”. The omitted cat-
egory is the modality ‘‘totally disagree”. It is worth noting that in
GLR positive coefficients ‘‘mean that higher values on the covari-
ates make higher values on the dependent variable more likely”
(Williams, 2006, p. 63).

While the coefficients of lower social class are still not statisti-
cally significant, two coefficients (out of six) related to upper class
vary across the modalities of dependent variables.

Looking at the education matrix, there is full support for the
idea that the more one is educated, the more favourable her or
his attitude toward vaccination will be. This is true also with
regard to knowledge about the vaccine, operationalized through
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the specific index offered in the dataset, for both the operational-
izations of our dependent variable. At the same time, it is impor-
tant to highlight that there is no support for the theory that
suggests an inverse U-relationship between education and vaccine
attitudes when looking at the individualistic reasons for people to
get vaccinated. Indeed, in our sample, the higher the interviewee’s
level of education, the more favourable her or his attitude toward
vaccination of an individual nature will be, as can be seen from the
increasing magnitude of the coefficients. On the other hand, if we
look at the altruistic operationalization of a positive attitude
toward vaccination, the only statistically significant variables with
respect to the education matrix are the Vaccine Knowledge index,
as discussed above, and the dummy identifying agents with ter-
tiary education. While this does not offer support to the inverse
U-shaped relationship theory, it does suggest that, with respect
to this kind of source of a positive attitude toward vaccinations,
there is not a positive linear relationship between education and
attitude to vaccination.

Moving on to the ideological variables, belonging to the centre-
right shows negative coefficients for all the modalities of the altru-
istic dimension of attitude to vaccination, while belonging to the
centre-left shows a positive and constant coefficient for all the
modalities of the altruistic dimension of attitude to vaccination.
Moreover, GLR allows us to add some indications regarding the
effects of political polarization. For both dimensions of vaccination
attitudes, extreme right-wing orientation exhibits a positive coeffi-
cient for the modality ‘‘tend to disagree”, while the coefficient
becomes negative for the modality ‘‘totally agree”. Left-wing polar-
ization shows a similar result for the sign of the coefficient related
to the individualistic dimension of vaccination attitude. This means
that polarization, both of the right and the left, exhibits the same
negative correlation with greater perception of the possibility that
vaccination can help to counter serious health issues. At the same
time, though, only right-wing polarization presents a negative cor-
relation with more favourable answers regarding the importance
of vaccination not only for oneself, but also for others.

The positive correlation detected for the given information is
confirmed in this model too, but it also allows us to add some fur-
ther insights. Indeed, while the coefficients of the individualistic
dimension of vaccination attitudes are constant across the modal-
ities, we can observe higher coefficients for the modalities associ-
ated with greater consciousness about the collective benefits that
derive from vaccination.

Finally, the results linked to trust in media and life satisfaction
are also confirmed by the GLR. In this case too, the magnitude of
the coefficients is informative. More specifically, trust in media
shows coefficients higher for those modalities associated with
more pro-vaccination attitudes, both at an individualistic and
altruistic level. Life satisfaction shows a positive and constant coef-
ficient for the individual dimension of vaccination attitudes, while
the coefficients are positive, but marginally decreasing, if we look
at the altruistic dimension of vaccination attitudes.

To sum up these findings, in Table 5 we give a summary of our
results for each hypothesis presented in Section 2 and discussed in
Sections 4 and 5.
5. Conclusions

COVID-19 was without a doubt the great crisis of 2020, when
the entire world had to face a pandemic threat that had not been
a problem in about a century. By the end of the year, mankind
was able, with the distribution of the first vaccines, to set down
a decisive marker in the battle to find a way out of the crisis. While
initially welcomed as a solution, vaccinations soon began to be
viewed with distrust and suspicion by a part of the global popula-



Table 4
Generalized Ordered Logit.

(4.1a) (4.2a) (4.3a) (4.1b) (4.2b) (4.3b)
Altruistic Altruistic Altruistic Individualistic Individualistic Individualistic
Tend to disagree Tend to agree Totally agree Tend to disagree Tend to agree Totally agree

Low class 0.0124 0.0124 0.0124 0.0246 0.0246 0.0246
(0.44) (0.44) (0.44) (0.91) (0.91) (0.91)

Upper class 0.258*** �0.0114 �0.329** 0.171*** �0.0665 �0.103
(4.42) (�0.12) (�2.00) (3.19) (�0.89) (�0.75)

Secondary Edu 0.0829** 0.0829** 0.0829** 0.0421 0.0421 0.0421
(2.12) (2.12) (2.12) (1.12) (1.12) (1.12)

Tertiary Edu 0.234*** 0.0805 0.0295 0.178*** 0.0626 �0.0487
(5.32) (1.34) (0.29) (4.17) (1.23) (�0.60)

Still in Edu 0.320*** 0.320*** 0.320*** 0.130 0.130 0.130
(3.76) (3.76) (3.76) (1.62) (1.62) (1.62)

CRX �0.0965* �0.0965* �0.0965* 0.0194 �0.116 �0.355**

(�1.76) (�1.76) (�1.76) (0.35) (�1.54) (�2.51)
CLX 0.142*** 0.142*** 0.142*** 0.0557 0.0557 0.0557

(3.76) (3.76) (3.76) (1.58) (1.58) (1.58)
RX 0.0934*** 0.00831 �0.359*** 0.0867** �0.0543 �0.501***

(2.71) (0.16) (�3.85) (2.54) (�1.23) (�6.34)
LX 0.0609 0.0609 0.0609 0.118** �0.109 �0.520***

(1.21) (1.21) (1.21) (2.33) (�1.64) (�4.49)
Vax Know.Index 0.786*** 1.010*** 1.215*** 0.688*** 0.688*** 0.688***

(36.26) (29.96) (18.80) (35.16) (35.16) (35.16)
TTT Media 0.0642** 0.270*** 0.304*** 0.102*** 0.260*** 0.445***

(2.23) (5.60) (3.18) (3.63) (6.76) (5.91)
TTT Government �0.0138 �0.0138 �0.0138 �0.00565 �0.00565 �0.00565

(�0.47) (�0.47) (�0.47) (�0.20) (�0.20) (�0.20)
Life Satisfaction 0.156*** 0.156*** 0.156*** 0.163*** 0.0851*** 0.0813*

(7.83) (7.83) (7.83) (7.86) (3.11) (1.69)
D.Partner 0.0299 0.0299 0.0299 0.0649** 0.0649** 0.0649**

(1.03) (1.03) (1.03) (2.33) (2.33) (2.33)
D.Children 0.166*** 0.166*** 0.166*** 0.119*** 0.0120 �0.104

(5.31) (5.31) (5.31) (3.79) (0.30) (�1.45)
D.Woman 0.141*** 0.141*** 0.141*** 0.132*** 0.132*** 0.132***

(5.44) (5.44) (5.44) (5.32) (5.32) (5.32)
Age 15–24 0.0977 0.0977 0.0977 0.164** �0.00373 �0.0723

(1.37) (1.37) (1.37) (2.32) (�0.05) (�0.55)
Age 25–39 �0.0430 �0.0430 �0.0430 0.00602 0.00602 0.00602

(�1.13) (�1.13) (�1.13) (0.17) (0.17) (0.17)
Age over 55 0.0927** 0.232*** 0.258*** 0.152*** 0.152*** 0.152***

(2.56) (4.52) (2.86) (4.51) (4.51) (4.51)
Constant �1.802*** 1.384*** 3.260*** �2.146*** 1.288*** 3.272***

(�14.22) (6.55) (7.54) (�17.02) (7.37) (9.77)
Observations 26,564
Chi sqr 4788.1
Pseudo R2 0.0948

t statistics in parentheses* p < 0.1, ** p < 0.05, *** p < 0.01Highlighted in green results that differ from the Ordered Logit estimation.

Table 5
Summary of the results of the analysis.

Tested Hypothesis Model

Probit Logit Generalized Logit

Individual
dimension

Altruistic
dimension

Individual
dimension

Altruistic
dimension

Individual
dimension

Altruistic
dimension

H1 Socio Economic Status partially confirmed partially confirmed partially confirmed partially confirmed not confirmed not confirmed
H2a Education level partially confirmed confirmed partially confirmed confirmed not confirmed partially confirmed
H2b Highest education

level
not confirmed not confirmed not confirmed not confirmed not confirmed not confirmed

H3 Political orientation partially confirmed confirmed not confirmed confirmed partially confirmed confirmed
H4 Political polarization not confirmed not confirmed not confirmed not confirmed not confirmed partially confirmed
H5 Information confirmed confirmed confirmed confirmed confirmed confirmed
H6a Trust in media confirmed confirmed confirmed confirmed confirmed confirmed
H6b Trust in government not confirmed not confirmed not confirmed not confirmed not confirmed not confirmed
H7 Life satisfaction confirmed confirmed confirmed confirmed confirmed confirmed

Legend:
Confirmed: all the related coefficients exhibit the expected sign.
Partially confirmed: Only some coefficients exhibit the expected sign.
Not confirmed: the coefficients do not exhibit the expected sign (or are statistically not significant).
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tion. With the help of microdata from the Eurobarometer survey
about attitudes toward vaccination, in this study we tried to find
determinants of negative and positive attitudes toward vaccina-
tion. We identify two principal channels through which one may
take a positive attitude to vaccination: on the one hand, reasons
linked to the individual gain associated with getting vaccinated,
and on the other, reasons related to the collective benefits of a
community due to getting vaccinated. This is of course a simplistic
assumption, while reality is much more complex, and non-
linearities may easily play a role. Nonetheless, our framework rep-
resents a step forward if compared with the previous literature
focusing on vaccine hesitancy. On the basis of such channels, we
detected two different dimensions that may affect vaccination atti-
tudes: one closer to the direct individual benefits related to the
choice of getting vaccinated (which we labelled the individualistic
dimension) and one closer to the collective benefits (labelled the
altruistic dimension).

To shed some light on the factors correlated with this dual
dimension of attitude to vaccination, we started from the main
findings present in the literature, and contributed by adding new
indications, from both a theoretical and a methodological point
of view. In more detail, for each dimension of vaccination attitude,
we tested a number of hypotheses on this dataset regarding socio-
economic status, ideology, education, trust in government and
media, and life satisfaction. Our empirical analysis found support
for some of the previous findings in the literature, and meanwhile
identified some cases that previous results had not found, and
which therefore ought to be re-considered in light of our evidence.

More specifically, we found complete support for the hypothe-
ses concerning information, trust in media, and life satisfaction,
suggesting that, with regard to both the individual and altruistic
dimensions of vaccination attitude, being more informed, trusting
media, and being more satisfied with one’s life are correlated with
a more favourable attitude towards vaccination. These results also
shed some light on findings suggested by previous contributions
[31,25,43] regarding the role of conspiracy beliefs in shaping indi-
vidual attitudes toward vaccination.

Moreover, self-identifying as being politically centre-right or
centre-left fully confirms the attitude towards vaccination
assumed in the literature only for the altruistic dimension of vac-
cination attitude, while there is no evidence supporting it in rela-
tion to the individualistic dimension. None of the other
hypotheses tested are confirmed.

These mixed results suggest the existence of different families
of incentives for getting vaccinated, as we assumed, and the need
for future studies to study and identify these channels more com-
pletely, overcoming the probably over-simplistic framework seen
so far in the literature, with its focus on vaccination hesitancy.
Since the phenomenon is complex and multifaceted, deeper inves-
tigation into its causes is required. As pointed out by Kahan [27],
empirical analyses are very important to promote a better
knowledge of vaccines and to design an effective risk
communication.

From a policymaker’s perspective, our results suggest the
importance of taking into account, both at national and suprana-
tional level, the factors that are able to influence individual atti-
tudes toward vaccination. These findings could help them, first,
to understand which strategy would be most suitable to increase
coverage rates, and, second, to make effective communication
campaigns, which, as Bechini et al. [8] point out, must consider cul-
tural and organization background. Such communication cam-
paigns must also acknowledge the existence of different patterns
of vaccination attitudes, depending on whether we look at the indi-
vidual or the altruistic dimension. Knowledge of these differences
can help us to define specific targets for communication, stressing
or avoiding different aspects according to the particularities of dif-
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ferent audience segments, and therefore achieving greater persua-
siveness about the need to get vaccinated.

Although it provides further evidence and new results about
several hypotheses in the literature, as well as some suggestions
for policymakers, our research may be affected by certain short-
comings, which we should warn the reader about. First, it is impor-
tant to highlight that our results are derived from a survey
conducted in 2019 about vaccines in general. While this approach
allows us to avoid biases due to the varying diffusion and mortality
rates of COVID-19 in various countries, and thus prevents empiri-
cal problems in the estimations related to inverse causality and
endogeneity, it is important to underline that we did not investi-
gate the attitude towards COVID-19 vaccines specifically. While
this may cause some bias in the short run if applying our research
to COVID-19 vaccination, we believe that the more we go ahead
with the COVID-19 vaccination campaign, the more these will be
considered as ‘‘normal” vaccines, and our findings will therefore
become even more solid in this regard. Second, while based on
microdata and therefore on the results of a sampling operation
conducted by the authors of the dataset, the population at the base
of the survey was not designed by the authors with our research in
mind, and may therefore be affected by sampling biases that could
hinder the results. Finally, individuals are complex and non-
linearities may easily be in place. Our results are based on an oper-
ationalization of the concept that may come to be seen as
simplistic.
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