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Abstract: Vaccine-hesitancy and political populism are positively associated across Europe: those
countries in which their citizens present higher populist attitudes are those that also have higher
vaccine-hesitancy rates. The same key driver fuels them: distrust in institutions, elites, and experts.
The reluctance of citizens to be vaccinated fits perfectly in populist political agendas because is
a source of instability that has a distinctive characteristic known as the “small pockets” issue. It
means that the level at which immunization coverage needs to be maintained to be effective is so
high that a small number of vaccine-hesitants have enormous adverse effects on herd immunity
and epidemic spread. In pandemic and post-pandemic scenarios, vaccine-hesitancy could be used
by populists as one of the most effective tools for generating distrust. This research presents an
invariant measurement model applied to 27 EU + UK countries (27,524 participants) that segments
the different behaviours found, and gives social-marketing recommendations for coping with the
vaccine-hesitancy problem when used for generating distrust.

Keywords: vaccine hesitancy; populism; alignment; invariance; social marketing

1. Introduction

Vaccine hesitancy and political populism are propelled by similar motivations: a
profound distrust in elites and experts. Political influences are one of the contextual
determinants of vaccine hesitancy behaviour [1]. Kennedy [2] found that, in 14 European
countries, there was a significant association between the percentages of people in a country
who voted for populist parties and of those who believed that vaccines were not important
or effective. In the same way, Peretti-Watel et al. [3] found that, in France, those who had
voted for a far left or far right candidate, as well as those who abstained from voting, were
much more likely to state that they would refuse vaccines. To the best of our knowledge, so
far no one has studied systematically the relationship between citizen’s populist attitudes
and vaccine hesitancy at an individual level in a large sample of countries. Hence, we aim
to expand previous works by studying this underlying link with individual data that come
from a large-scale survey that includes all the countries that belong to EU-27 + U.K. In that
vein, Europe is the region with the highest level of vaccine hesitancy [4] and populism has
recently been on an upward trend [5].

Vaccine hesitancy—the reluctance or refusal to vaccinate despite the availability of
vaccines—is a global issue that has become more pronounced in recent years in almost
every country [6]. One distinctive characteristic of vaccines, when compared with other
medicines, is that it works both at individual and community level. Even in countries with
high national vaccine uptake rates, if a population subgroup delays in acceptance or refusal
of vaccines, the overall immunization strategy (at regional, national or global level) could
be in danger [1].

Achieving a quantitative knowledge of the factors associated with anti-vaccination atti-
tudes is challenging due to the “small pockets” problem: the number of people with strong
anti-vaccination attitudes represents a small minority of the population. Furthermore, any
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large-scale survey must be context-specific and valid. The team managing the survey, and
the ulterior statistical analysis performed with the collected data, need to prove that scales
are suitable in all countries and that their scores and relationships among variables could
be compared. Statistically speaking, this issue is called measurement invariance.

Measurement invariance is becoming an increasingly important topic, but not yet in
the vaccine hesitancy ground. In July 2021, the terms related to measurement invariance
returned about 6337 hits in a Web of Science search (see Appendix A, Table A1l search
#10). Vaccine hesitancy also attracted the interest of researchers, yielding about 5225 hits
(see Appendix A, Table A1, search #3). For answering the question of to what extent the
research about vaccine hesitancy did measurement invariance analysis, we crossed the
previous queries and obtained only 2 hits (see Appendix A, Table A1, search #11). Main
scales used for measuring vaccine hesitancy, based on scores of latent factors from multiple
observed responses, are valid to the extent that the estimated parameters hold in each
group under study (v.gr. country, region, etc.). Therefore, there is a gap in the scientific
literature about vaccine-hesitancy.

Social marketing has been long employed in designing, implementing, and evaluating
public health programs in the fight against several forms of communicable diseases [7-9].
From the marketing perspective, audience targeting and segmentation strategy are the
keys to success [10]. To maximize vaccine uptake, better targeting is reached when based
on people’s attitudes, values, and observed behaviours [11]. For this purpose, we used
invariant measures of two of the main determinants of vaccine hesitancy—distrust and
usefulness of vaccines [12]—and political populism ideas in the European citizens for
determining how these variables relate to each other in EU27 + UK. Considering the
average score that the interviewees in each country had in these three variables, we
clustered them to obtain the different segments of European countries attending to the
relationship between vaccine hesitancy and political populism. Governments and public
health services (either international, national, or regional) could use these results when
designing social marketing programs for overcoming hesitancy barriers associated with
political populism beliefs, attitudes, and behaviours.

2. Populism and Vaccines

Political ideology influences how policymakers address and give solutions to health-
care issues [13]. Recently, many established democracies have experienced a flourishing
of populist political movements [14]. Most of them belong to the right-wing political
spectrum, but not necessarily. Hence, they do not need to share the same interests but only
to fight against the same enemy (“the elite” or “the establishment”) that frustrates and
endangers them all (“the people”) [15]. The elite normally refers to mainstream political
parties, the media, the upper classes, intellectuals, and, in the territorial scope of this work,
the European Union [16]. When applied to healthcare matters, medical populism [17]
is based on a distrust of evidence-based policy interventions and the condemnation of
technocratic knowledge [18-20].

Vaccine resistance fits perfectly in populist agendas. High levels of distrust and po-
larization are fruitful grounds for amplifying dissatisfaction with the elite [21]. Citizen’s
feelings about vaccines depend on their perceptions regarding the competence and mo-
tivation of each of the components of the vaccines value chain (v.gr., the pharmaceutical
business, investigators, and health professionals), i.e., the elite, in populist terms [22].

At the individual level, thoughts and feelings can influence getting vaccinated [23].
Vaccine attitudes lie on a spectrum between the extremes that represent those people
that have fixed anti-vaccination or pro-vaccination views [24]. Active refusal is not the
main concern for the 20 vaccines that are normally included in most of the high-income
countries’ routine vaccination schedules [25,26]. Delaying or spreading out vaccination is a
major concern [23].

For understanding the context in which individual vaccination decisions operate,
we first have to know how the actors perceive the risk involved and how it influences
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their behaviour. Considering the negative impact that vaccine fear has on people’s be-
haviour, public health experts have prioritized confidence in vaccines as a key driver
in vaccination [27,28]. A second key component of vaccine confidence relates to trust
in the social institutional system in which vaccination occurs [29]. Citizens usually re-
ceive vaccination from a healthcare professional (physician, nurse, or pharmacist), so
that trust in them seems to be a very important relationship to consider. Nevertheless,
several studies showed that variation in trust of healthcare providers does not explain
variation in vaccination coverage [30,31]. The influence of trust in vaccination behaviour
must consider other social institutions that could exert more impact in the vaccination
decision-process. Among them, we found the information media, the political parties, the
regional or local public authorities, the national government, the national Parliament, and
the European Union [32-35].

Scales for measuring attitudes toward vaccines have been usually developed for
specific infectious diseases [23]. When measuring confidence toward vaccines in general,
there is evidence that a simplified scale that only considers the perceived benefits of
vaccines performs as well as the entire scale [29]. As the goal of our research is to develop
a parsimonious invariant measurement model for testing the relationship between vaccine
hesitancy and populism in general terms, only two drivers would be considered: the
usefulness of being vaccinated (hereinafter referred as USELESS because it is reverse coded)
and trust in the institutions that form the vaccine environment (hereinafter referred as
DISTRUST because it is reverse coded).

Hence, our measurement model was composed of three variables: two (USELESS and
DISTRUST) that comprised vaccine-hesitancy (hereinafter referred as HESITANCY), and
one that represented the politic populism (hereinafter referred as POPULISM) (see the grey-
shaded area in Figure 1). Once the measurement model proposed is stated as invariant in all
countries under study, we expected that the country means for each of the latent variables
would show differences among countries. We hypothesized, following Kennedy [2], a
highly positive significant association between vaccine hesitancy and political populism.
We expected that the positive association between the variables would be even higher in the
case of the DISTRUST-POPULISM because, as previously explained, distrust in institutions
is one of the main key drivers of political populism and the nexus with vaccine hesitancy
(see Figure 2).

Vaccination

Figure 1. Conceptual Model. The grey-shaded area represents the measurement model composed of
three latent variables (Useless, Distrust and Populism). The full conceptual model added a second
order latent variable that constituted vaccine hesitancy (Hesitancy) and an observed variable that
exhibited vaccine uptake (Vaccination). Arrows and signs represent the hypothesized relationships
among the concepts.
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Figure 2. Measurement Model. The latent variables proposed in the model (circled) and the signs
hypothesized in their relationships are depicted in the center of the figure. Each latent variable
has its associated Conbrach’s alpha (x). All of the path loads from latent variables to items are in
standardized terms. *** represents p-values significant at the 1% level of significance.

Hypothesis 1 (H1). USELESS, DISTRUST, and POPULISM are positively associated.
Hypothesis 2 (H2). DISTRUST and POPULISM have the highest positive association.

Hypothesis 3 (H3). POPULISM and VACCINE HESITANCY have a positive significant associa-
tion across countries.

3. Materials and Methods
3.1. Sample

The data stem from the EUROBAROMETER survey 91.2 that was carried out between
the 15th and the 29th of March 2019 by the company Kantar Public, at the request of the
European Commission [36]. The dataset was accessed through GESIS (Leibniz-Institute
fiir Sozialwissenschaften, University of Cologne, Germany) at https:/ /www.gesis.org/
(accessed on 16 October 2021). The EUROBAROMETER is part of wave 91.2 and covers the
population of the respective nationalities of the European Union member states, residents
in each of the member states, and aged 15 years and over. In these countries, the survey
covers the national population of citizens of the respective nationalities and the population
of citizens of all of the European Union member states that are resident in those countries
and have a sufficient command of one of the respective national language(s) to answer the
questionnaire. The basic sample design applied in all states is a multi-stage random one,
totalling 27,524 respondents (see Table A2 in the Appendix A).

3.2. Instrumentation

The survey measured vaccine usefulness (Cronbach’s Alpha = 0.86) using four items.
Each item—"To what extent do you agree or disagree with the following statements ... ”
Item 1. “It is important for everybody to have routine vaccinations”, Item 2. “Not getting
vaccinated can lead to serious health issues”, Item 3. “Vaccines are important not only to
protect yourself but also others”, Item 4. “Vaccination of other people is important to protect
those that cannot be vaccinated ... “—was measured on a four-point scale ranging from
1 “Totally agree” to 4 “Totally disagree”. As the scale was reversed, we named the latent
variable obtained from these indicators as USELESS. We included six items for measuring
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trust (Cronbach’s alpha = 0.77)—" ... how much trust you have in certain media and
institutions ... ” Item 5. “The media”, Item 6. “Political parties”, Item 7. “Regional or local
public authorities”, Item 8. “The national government”, Item 9. “The national parliament”,
Item 10. “The European Union”. Respondents expressed their agreement with these
statements on a two-item scale from 1. “Totally agree” to 2. “Totally disagree”. As the scale
was also reversed, we choose to name the resulting latent variable as DISTRUST. Finally,
the survey asked the interviewees three questions that formed POPULISM (Cronbach’s
alpha = 0.63). The first one (Item 11), measured on a four-point scale from 1. “Totally agree”
to 4. “Totally disagree”, was: “The interests of people like you are well taken into account
by the political system in (OUR COUNTRY)”. The second one (Item 12), measured on a
four-point scale from 1. “Totally agree” to 4. “Totally disagree”, questioned “On the whole,
are you very satisfied, fairly satisfied, not very satisfied, or not at all satisfied with the way
democracy works in (OUR COUNTRY)?” The third one (Item 13), asked the participants
“ At the present time, would you say that, in general, things are going in the right direction
or in the wrong direction, in (OUR COUNTRY)?” We recoded this indicator in 1. “Things
are going in the right direction”, 2. “Neither the one nor the other (SPONTANEOUS), 3,
“Things are going in the wrong direction”. The measurement model proposed could be
seen in Figure 2.

3.3. Statistical Analysis

From a methodological perspective, as we compared data from 28 different countries
to check how the vaccine hesitancy’s drivers (USELESS and DISTRUST) were related to
the populist political ideology, we first assessed that the answers were comparable and
that the proposed measurement model applies in all countries (measurement invariance,
MI) [37]. Following the analysis made by Muthén and Asparouhov [38], from the different
methods available to evaluate MI, alignment should be the chosen one. This election was
made based on the following reasons. First, the alignment method works very well with
a small number of indicators. Second, the number of groups is less than 30 (28 countries
in our study). Third, for accomplishing the goals of our research it is very important to
know which countries contribute to non-invariance. The alignment method conveniently
provides this information when compared with the other methodological alternatives
(approximate Bayesian invariance or multilevel random intercepts/random slopes ap-
proach). Finally, considering that our observed indicators are measured in Likert scales, the
alignment method is better because it is nonparametric, allowing any kind of measurement
parameter distribution.

For evaluating the MI of the proposed model, the first step was to check if there
was an identity of parameters among countries through a Multi-Group Confirmatory
Factor Analysis (MGCFA) [39]. MGCFA helped in answering to what degree the proposed
model was invariant/equivalent across European countries. Three (increasingly restrictive)
types of identity were assessed: configural, metric, and scalar invariance. Configural
invariance requires that the same items load on the same factor(s) in all countries [40]. If
the items are associated with the latent factor(s) as expected, then configural invariance
holds [41]. A scale has metric invariance when the magnitudes of the relationships between
items (factor loadings) and latent factors are equivalent among countries. If the model fit
worsens in comparison with the configural one, we would proceed with examining partial
invariance [42]. If the metric invariance is supported, we proceed to test scalar invariance.
This occurs when, additionally to the previous requisites, intercepts are equivalent among
countries [41]. Scalar invariance is established when the fit of the model, with factors
loadings and indicators, and intercepts constrained to be equal, does not worsen from
the fit of the metric model [43]. One of the main goals of our paper intended to establish
meaningful comparisons among the three factors’ (useless, distrust, and populism) means
across the European countries. Hence, we needed scalar invariance.

The notations of these three levels of invariance for a particular item of each factor are
(Equations (1)—(3)):
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Configural:
vij = vj + A fij + € O
E(fi)=aj=0,V(fi) =¢;=1
Metric:
vij =vj+ )\fij + & )
E(fi))=a;j=0,V(fi)=¢;=1
Scalar:
yij:v+/\ﬁj+€ij (3)

E(fi) = aj, V(i) = o;
where v is a measurement intercept, A is a factor loading, f is a factor with mean « and
variance 1, and ¢ is a residual with mean zero and variance 6 uncorrelated with f.

As we already mentioned in the first paragraph of this section, among the different
alternatives available when invariance did not meet, we chose the alignment method.
Following the reasoning made by Asparouhov and Muthén [44] and its implementation
in the software MPLUS 8.6 ( Muthén & Muthén, Los Angeles, CA, USA) [45], we began
estimating the configural model letting loadings and intercepts free across countries, factor
means fixed at 0 in all countries, and factor variances fixed at 1 in all countries. Then, we
proceeded with the alignment optimization freeing the factor means and variances and
choosing their values to minimize the total amount of non-invariance [44,46].

4. Results

As a first step, we checked if the hypothesized measurement model (see Figure 2) fits
well for each European country under study (separately calculated). In order to evaluate
whether measurement invariance was supported, we first performed chi-square difference
tests. Chi-square tests are overly sensitive when, as in our study, sample sizes are large
and when the data is not normally distributed. In these cases, even substantially irrelevant
differences can turn up as statistically significant [47]. This limited the usefulness of
this index in our analysis. Additionally, we considered three global fit measures: the
comparative fit index (CFI), the root mean square error of approximation (RMSEA), and the
standardized root mean residual (SRMR). We considered models with a CFI value higher
than 0.90, and RMSEA and SRMR values lower than 0.08 as acceptable [48-50]. Fit indices
for all European countries met the generally accepted criteria (see Appendix A, Table A3).

In step two, we tested the configural invariance. This meant that we checked that each
latent variable in the measurement model had the same set of indicators in each country,
the model fits the data well in each country, and all factor loadings are substantial. Fit
indices met the aforementioned criteria: x2(2828) =7642.839, p = 0.000; RMSEA = 0.042;
CFI = 0.966; SRMR = 0.052 (see Table 1).

Table 1. MGCFA Model Fit. Configural, Metric and Scalar Invariance Analysis.

Test Results Configural Metric Scalar
2 7642.839 11507.306 17318.669
X2 df 2828 3179 3530
x? p-Value 0.000 0.000 0.000
RMSEA 0.042 0.052 0.063
ARMSEA 0.01 0.011
CFI 0.966 0.941 0.903
ACFI —0.025 —0.038
SRMR 0.052 0.062 0.072
ASRMR 0.01 0.01

Note: x2 = chi-square, x2 df = chi-square degrees of freedom, x2 p-value = chi-square p-value, RMSEA = Root
Mean Square of Approximation, CFI = Comparative Fit Index, SRMR = Standardized Root Mean Residual,
ARMSEA = difference in RMSEA from the previous step, ACFI = difference in CFI from the previous step, ASRMR
= difference in SRMR from the previous step.
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In step three, the fit of the model with all factor loadings constrained across the
28 European countries (metric model) was compared to the fit of the configural model.
If the model fit did not significantly decrease after imposing these restrictions, the more
restrictive model (metric model) could be accepted. As previously explained, the change
in x? was statistically significant [x?(3179) = 11507.306, p = 0.000] (see Table 1), but was
not very useful because of the test’s high sensitivity to the large sample used. For that
reason, we followed the suggestions made by Chen [51] who advised considering the
differences in other model fit statistics (CFI, RMSEA, and SRMR). With N > 300, differences
between configural and metric models are considered relevant when the change in CFI
is larger than 0.010, accompanied by a change in RMSEA larger than 0.015, or a change
in SRMR larger than 0.030. The variation in RMSEA and SRMR held with the maximum
0.01 recommended, but the 0.03 variation in CFI exceeded it.

The metric and scalar models showed many large modification indices. This im-
plied that for reaching a final good scalar model with acceptable fit indices, too many
modifications were needed. Furthermore, the final result could lead us to a wrong model.

As we already mentioned in the methodological section, for overcoming the non-
invariance we applied the alignment method. The advantage of the alignment method is
that metric and scalar invariance are not required for comparing factor means among coun-
tries because it makes them comparable while minimizing measurement non-invariance [44].
We ran the alignment procedure using the software MPLUS 8.6 [45] with the country with
the smallest factors mean (the Netherlands in our case) as the reference group [52]. Results
reached an overall non-invariance of 21.5% ( see Appendix A, Table A4). This result met
the recommended rule of thumb (lower than 25% [53]) and could be considered acceptable.
Additionally, we also summarized in Table 2 the fitting functions of both the factor loading
and intercept for each item considered in the latent variables of our model. R2 values in
this table corroborated these results.

Table 2. Alignment Fit Statistics.

Factor Loadings +

Factor Loadings Intercepts Intercepts
Fit Function Fit Function .
Item Code Contribution R2 Contribution R2 Total Contribution
Useless
Ttem 1 —136.881 0.878 —163.207 0.814 —300.088
Item 2 —134.464 0.898 —152.257 0.902 —286.721
Ttem 3 —131.675 0.943 —127.993 0.969 —259.668
Item 4 —130.332 0.943 —133.887 0.940 —264.220
Distrust
Item 5 —164.872 0.249 —242.401 0.509 —407.273
Item 6 —187.521 0.452 —197.492 0.825 —385.013
Item 7 —165.045 0.346 —183.488 0.789 —348.532
Item 8 —145.813 0.649 —162.651 0.815 —308.465
Item 9 —150.295 0.663 —173.275 0.882 —323.570
Item 10 —159.713 0.103 —217.085 0.000 —376.798
Populism
Item 11 —143.368 0.624 —187.273 0.727 —330.641
Item 12 —149.007 0.763 —201.916 0.869 —350.923
Item 13 —185.306 0.557 —226.041 0.737 —411.347

Note: The R2 value gives the parameter variation across groups in the configural model that is explained by
variation in the factor mean and factor variance across groups. A value close to 1 implies a high degree of
invariance and a value close to 0 implies a low degree of invariance (Asparouhov and Muthén, 2014, p. 6 [44]).

For supporting the acceptance of the alignment result, we also performed Monte Carlo
simulations based on the alignment parameter estimates for testing that factor means were
well estimated so that countries” comparisons could be made. In doing so, we used the
number of items, the number of countries, the degree of measurement non-invariance, the
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country-varying factor means and variances, and the sample sizes in the countries. We
carried out the analysis using MPLUS 8.6 software [45] performing 1000 replications. In
order to be trustworthy, a near-perfect correlation was required—at least 0.98—between
the estimated factor means and the generated Monte Carlo ones [38]. In our case, the
correlations were USELESS = 1.000, DISTRUST = 0.999, and POPULISM = 0.998, suggesting
excellent alignment despite non-invariance.

All of the previous results allowed us to feel confident in the reliability of the latent
mean estimates and their comparisons across 28 countries. For better interpreting the
results, the factor means for each of the 28 countries can be seen in Figure 3 (country codes
and number of respondents per country are available in Table A2, and numerical results in
Table A5, both in Appendix A).

POPULISM

Figure 3. Factor Means for USELESS, DISTRUST, and POPULISM in 28 Countries. Alignment
Method. Country codes and number of respondents per country are available in Table A2, and
numerical results in Table A5, both in Appendix A.

For simplifying the interpretation of the results in a data-analytic way, we clustered
the factor means among countries concerning their similarities. Using the factor means
for each of the 28 countries obtained in the previous step, we proceeded to analyze the
different country segments that existed. For choosing the best clustering method we
used the package “clValid” from R [54]. Hierarchical methods performed better than
K-Means and PAM for the three internal measures of clustering validation used (Connec-
tivity, Dunn, and Silhouette). Considering the compactness, separation, connectivity, and
interpretability, the five-cluster solution performed the best. Figure 3 visually depicts the
results of the hierarchical clustering approach (using the squared Euclidean distance and
the Ward method). For testing whether the country segments found were differentiable,
we calculated segments’ means differences by applying an ANOVA-Tukey HSD analysis
(see Table 3). From these results, we concluded that the country segments’ mean differ-
ences were statistically significant for DISTRUST—except when comparing cluster 5 and
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cluster 2—and POPULISM—except when comparing clusters 5 and 3. USELESS only had
statistically significant mean differences when comparing cluster 3 with any of the others.

Table 3. ANOVA (Tukey HSD). Country-Segment’s Mean Differences.

Country-Segments Useless P Distrust p Populism p
2-1 —0.26 n.s. —0.52 o —0.86 o
3-1 —0.64 o —0.99 ok -1.27 o
4-1 —0.04 n.s. —0.23 * —0.46 il
5-1 0.08 1n.s. —0.64 i -1.37 il
3-2 —0.38 * —0.48 ok —0.41 ot
4-2 0.22 n.s. 0.28 * 0.4 il
5-2 0.34 n.s. —0.12 n.s. —0.51 il
4-3 0.6 i 0.76 o 0.81 o
5-3 0.72 b 0.35 n.s. —0.09 n.s.
5-4 0.12 n.s. —0.41 * —091 o

Note: Country-Segments indicate the segment code number as depicted in Figure 3. Level of significance:
*p <0.05 * p <0.01, ** p <0.001, n.s. not significant.

The characteristics of each of the found segments were:

e  Cluster 1. The countries that belonged to this cluster were France, United Kingdom,
Spain, Greece, Romania, Bulgaria, and Croatia. They showed the highest mean in
POPULISM, DISTRUST, and USELESS—in this latter case only surpassed by cluster 5,
but not statistically significant.

e Cluster 2. The countries that formed this cluster were Germany, Portugal, Bel-
gium, Hungary, and the Czech Republic. They presented a medium position in
POPULISM—higher than clusters 3 and 5 and lower than clusters 1 and 4—and a
medium-low position in DISTRUST—higher than cluster 3, lower than clusters 1 and
4 and not statistically significantly different from cluster 5. USELESS did not have any
statistically significant difference with any other cluster.

e  Cluster 3. The countries that pertained to this cluster were The Netherlands, Finland,
Sweden, and Denmark. They displayed one of the two lowest positions in POPULISM
and DISTRUST—shared with cluster 5. USELESS, especially useful for marking the
difference between this cluster and all the rest, presented the lowest position.

e  Cluster 4. The countries related to this cluster were Italy, Poland, Slovakia, Estonia,
Latvia, Lithuania, Slovenia, Cyprus, and Malta. POPULISM and DISTRUST exhibited
a medium-high level—higher than clusters 2, 3, and 5, and lower than cluster 1.
The only statistically significant difference found for USELESS was that previously
commented with cluster 3.

e Cluster 5. The countries connected to this cluster were Austria, Luxemburg, and
Ireland. As already mentioned when describing cluster 3, this cluster had the lowest
positions in POPULISM and DISTRUST, tied with cluster 3, but not in USELESS, which
was in line with the mean of clusters 1, 2, and 4.

5. Discussion and Conclusions

As a compulsory analytic prerequisite to making comparisons when data from large-
scale surveys in several countries are used, we chose the alignment method that allowed us
to check the invariance of the proposed measurement model. We reached a parsimonious
invariant measurement model for studying the relationships between vaccine hesitancy
and political populism in EUR 27 + UK.

From the two latent variables studied that we used for measuring vaccine hesitancy,
DISTRUST had the strongest relationship with POPULISM (see Figure 2) while USE-
LESS was only statistically significant for differentiating cluster 3 from all the others (see
Appendix A, Table A4). Hence, Hypotheses 1 and 2 holds.

Several European countries felt that the vaccine’s usefulness to fight against infec-
tious diseases was not very high. Only the countries that belong to Cluster 3 (Denmark,
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The Netherlands, Sweden, and Finland) showed sound confidence in vaccines. For the
rest of the country clusters, the perception of vaccines” uselessness could be explained
by different reasons. Some European countries that were exposed to Soviet communism
(Bulgaria, Latvia, Romania, and Slovakia) depicted higher rates of vaccine USELESS ( see
Appendix A, Table A5). Several investigations have found that weak trust in government,
medical personal, and medical advice from doctors explained these cases [55-57]. For some
other eastern European countries that were also under the influence of Soviet communism
(mainly the Czech Republic, Poland, and Hungary), the higher usefulness that they por-
trayed in vaccines could be explained by their experience developing vaccines since the
1950s and the role that they played in the propaganda campaigns claiming credit for their
superiority [58]. The rest of the ex-communist states felt, in these moments, the author-
itarianism inherent in communist states when imposing vaccination trials and uptakes,
which generated anti-vaccine sentiments that have remained ever since. Furthermore, not
all the countries with low levels of DISTRUST and POPULISM believed that vaccines were
useful for fighting against infectious diseases. As we saw, all the countries that belonged
to cluster 5 (Austria, Luxembourg, and Ireland) felt that vaccines were useless. From a
social marketing perspective, the results obtained for USELESS suggested that, except
for countries that belonged to Cluster 3, marketing actions needed to be implemented to
reinforce the association of vaccines as a proven and successful solution to fight against
infectious diseases.

Distrust in institutions was the main underlying driver that was associated with both
vaccine hesitancy and political populism (see Figure 2). We also saw (Figure 3) that a
positive relationship existed between the two variables that formed vaccine hesitancy
(USELESS and DISTRUST) and POPULISM. Hence, Hypothesis 3 also holds.

The challenge that the world seems to be facing is trustdemic: falling public trust
is all around the world [59-61]. This could explain how vaccine-hesitancy is increasing
worldwide while having highly effective vaccines. Trusted institutions are the grease in
the social machine. As Khanna [62] said, “When citizens lack trust, they are less likely
to comply with laws and regulations, pay taxes, tolerate different viewpoints or ways of
life, contribute to economic vitality, resist the appeals of demagogues, or support their
neighbours. Without trust, societies are at risk of chaos and conflict.”

Populist political parties know that vaccines are fertile ground for instilling doubt and
trying to gain from polarized debates [63]. The main strategy of populists is to polarize
pro and con views on vaccines, joining them with any other sentiments (anti-chemical,
anti-science, anti-migration, anti-abort, anti-government, etc.) [64]. Results from this
strategy were clear: our measurement model portrayed a strong positive relationship
among DISTRUST and POPULISM in all the European countries.

Vaccine-hesitancy is also very adequate for the populism strategy due to the “small
pockets” issue. They do not need to convince the whole population to follow a vaccine-
hesitant attitude. “Herd immunity”, the level at which immunization coverage has to be
maintained in order to be effective, depends on the vaccine but it typically ranges between
80% and 90% of the population [23,65]. Hence, a small number of vaccine-hesitants can
have enormous adverse effects on herd immunity and epidemic spread. Even more, if
we consider that this low percentage that is leftover to attain “herd immunity” has to be
reserved for people with compromised immune systems or for those that are too young,
for example, neonates.

We also must bear in mind that to be vaccine-hesitant does not necessarily imply that
one does not take any vaccines. Willingness to be vaccinated lies in a continuum ranging
from those who accept all vaccines without any doubt to those who reject all without any
doubt. It is complex and context-specific, varies across time, place, and vaccines [65,66].
Therefore, from the willingness to be vaccinated to the uptake there is still a myriad
of factors that could influence the final decision and that belong to the demand side of
vaccination [8,67]. One of them could be how populism affects vaccination uptake. It
has not been studied in this paper. The mediation role of populism on vaccine uptake,
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depicted in Figure 1, is part of an ongoing research study that has obtained promising
preliminary results.

From the results, there are several implications for management. First, sixteen out of
twenty-eight European countries under study showed high rates of distrust in institutions
and populism and medium-low levels of confidence in vaccines for fighting against infec-
tious diseases. They are all the countries that belong to Cluster 1 and Cluster 4. Populist
organizations likely take advantage of this situation for generating social instability based
on vaccine-hesitancy. Second, having low levels of distrust and populism does not mean
living without problems. Countries that compose Cluster 3 have the highest perception that
vaccines are not useful. Hence, vaccine hesitancy could be high and populist organizations
could profit from this situation. Third, countries that constitute cluster 3 are at the medium
of the spectrum. The two countries that belonged to the former Soviet communism area of
influence (Hungary and Czech Republic) are proud of the role played during the Cold War
when developing vaccines. Nevertheless, the economic, political, and economic situation
in these countries could make them follow the same path as Poland (also proud of their
vaccine experience in the past, but with higher levels of distrust and populism). Germany
shares a similar problem: the landers that were in the Soviet communism area of influence
have higher degrees of vaccine hesitancy and populist organizations are making use of
it [68]. Fourth, countries included in Cluster 3 portray the best position represented by
the low rates of the three drivers. Nevertheless, the “small pockets” concern could be a
problem in these countries due to the existence of global vaccine-hesitant segments [69].

Social marketing must be targeted for convincing vaccine-hesitants that to be vacci-
nated is a societal health strategy and not just a question about individual rights. Proactive
steps must be implemented for restoring the trust in scientists that develop vaccines,
governments, institutions, and businesses. A lifetime acceptance of vaccine programs,
orchestrated through a relationship marketing campaign, could be the basis of a trust chain
for better resisting the negative economic and social outcomes derived from the association
that this paper shows between populism and vaccine-hesitancy.

6. Limitations

The present study has some limitations. The clearest one is the use of the Eurobarom-
eter’s predefined items. Nevertheless, the benefit of the large-scale surveys carried out
by well-known public international organizations is the high quality of the data obtained
through a standardized sampling procedure. It was intended by the authors to fill the gap
that existed in the vaccine-hesitancy literature for testing the invariance of the measurement
items used when several countries were present. For this purpose, Eurobarometer’s data
fit perfectly.

Further research is necessary to quantify how populism mediates the final vaccination
uptake decision. The limitation of using MGFA with alignment for validating the proposed
measurement model could be relaxed—including covariates and using full structural
equation modeling—when testing the mediation model proposed in Figure 1.

Finally, data used for the analysis were gathered between the 15th and the 29th
of March 2019, before the COVID-19 pandemic. New more recent data are needed for
reinforcing the proposed relationship between vaccine hesitancy and populism.
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Appendix A

Table Al. Search Strategy in Web of Science in order to know how many vaccine hesitancy publications used measurement

invariance analysis.

Search Terms

Hits

#1

TI=( “vaccin* hesitan*” OR “hesitan* to vaccine*” OR “vaccin* refusal” OR “refusal to vaccine*” OR
“vaccin* opposition” OR “opposit* to vaccin*” OR “antivacc* group*” OR “antivax” OR autovaccination
OR “object* to vaccin*” OR “resilience to vaccin*” OR “debate against vaccin*” OR “vaccin** compliance”

OR “vaccin** adherence” OR “resist* to vaccin*” OR “incomplete vaccin*” OR “misinformation about
vaccine*” OR “vaccin® criticism*” OR “delaying vaccin*” OR “anxiety from vaccin*” OR “criticism to
vaccin*” OR “barrier* to vaccin*” OR “lack of intent to vaccin*” OR “poor completion of vaccin*” OR

“compulsory vaccin*” OR “negative perception about vaccin*” OR “ negative attitudes vaccin*” OR
“engagement in vaccin*” OR “choice to vaccin*” OR “awareness about vaccin*” OR “knowledge about
vaccin*” OR “behavi* toward vaccin*” OR “poor vaccin* uptake” OR “vaccin* uptake rate” OR “doubts
about vaccin*” OR “acceptance of vaccin*” OR “acceptability of vaccin*” OR “contravers* about vaccin*”

OR “religious exemption vaccine*” OR “fear from vaccin*” OR “belief in vaccin*” OR “mandatory
vaccin*” OR “compulsory vaccin*” OR “willingness to accept vaccin*” OR “parental control of child*
vaccin*” OR “willingness to vaccine*” OR “willingness to accept vaccin*”)

1663

#2

AB=(“vaccin* hesitan*” OR “hesitan* to vaccine*” OR “vaccin* refusal” OR “refusal to vaccine*” OR
“vaccin* opposition” OR “opposit* to vaccin*” OR “antivacc* group*” OR “antivax” OR autovaccination
OR “object* to vaccin*” OR “resilience to vaccin*” OR “debate against vaccin*” OR “vaccin** compliance”

OR “vaccin** adherence” OR “resist* to vaccin*” OR “incomplete vaccin*” OR “misinformation about
vaccine*” OR “vaccin® criticism*” OR “delaying vaccin*” OR “anxiety from vaccin*” OR “criticism to
vaccin*” OR “barrier* to vaccin*” OR “lack of intent to vaccin*” OR “poor completion of vaccin*” OR

“compulsory vaccin*” OR “negative perception about vaccin*” OR “ negative attitudes vaccin*” OR
“engagement in vaccin*” OR “choice to vaccin*” OR “awareness about vaccin*” OR “knowledge about
vaccin®*” OR “behavi* toward vaccin*” OR “poor vaccin* uptake” OR “vaccin* uptake rate” OR “doubts
about vaccin*” OR “acceptance of vaccin*” OR “acceptability of vaccin*” OR “contravers* about vaccin*”

OR “religious exemption vaccine*” OR “fear from vaccin*” OR “belief in vaccin*” OR “mandatory
vaccin*” OR “compulsory vaccin*” OR “willingness to accept vaccin*” OR “parental control of child*
vaccin*” OR “willingness to vaccine*” OR “willingness to accept vaccin*”)

4333

#3

(#1) OR #2

5225

#4

TI = (“measurement invariance” OR “multigroup invariance” OR “Multi-group confirmatory factor
analysis” OR “factorial invariance” OR “measurement equivalence” OR MGCFA )

2267

#5

AB = (“measurement invariance” OR “multigroup invariance” OR “Multi-group confirmatory factor
analysis” OR “factorial invariance” OR “measurement equivalence” OR MGCFA)

5614

#6

(#4) OR #5

6174

#7

TI = (“configural” AND “metric” AND “scalar”)

#8

AB = (“configural” AND “metric” AND “scalar”)

616

#9

(#7) OR #8

618

#10

(#6) OR #9

6337

#11

(#3) AND #10

Source: Adapted from Sweileh [70].

The query was made from 1900 to July, the 22nd 2021 in the Web of Science Core
Collection, Current Contents Connect, Derwent Innovation Index, KCI- Korean Journal
Database, MEDLINE, Russian Science Citation Index, and SciELO Citation Index. Search
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strategy consisted in searching for the selected key terms in the Web of Science’s “Title”
and “Abstract” fields. Some changes were made to the original key terms used by Sweileh
(2020) because of the appearance of false positives when validating the final results. No
language restriction was made.

Table A2. Reference codes, sample size by country, and total population 15+.

Count: Country Code Number of .
Country Codery Nurl;lyber Interviews Population 15+
France FR 1 1013 54,097,255
Belgium BE 2 1041 9,693,779
The Netherlands NL 3 1017 13,979,215
Germany DE 4 1507 70,160,634
Italy 1T 5 1021 52,334,536
Luxemburg LU 6 512 457,127
Denmark DK 7 1017 4,838,729
Ireland 1IE 8 1078 3,592,162
United Kingdom UK 9 1021 52,651,777
Greece GR 10 1014 9,937,810
Spain ES 11 1014 39,445,245
Portugal PT 12 1013 8,480,126
Finland FI 13 1000 4,747,810
Sweden SE 14 1021 7,998,763
Austria AT 15 1006 7,554,711
Republic of Cyprus CY 16 505 741,308
Czech Republic CZ 17 1068 9,238,431
Estonia EE 18 1005 1,160,064
Hungary HU 19 1030 8,781,161
Latvia LV 20 1012 1,707,082
Lithuania LT 21 1004 2,513,384
Malta MT 22 497 364,171
Poland PL 23 1011 33,444,171
Slovakia SK 24 1020 4,586,024
Slovenia SI 25 1016 1,760,032
Bulgaria BG 26 1026 6,537,535
Romania RO 27 1025 16,852,701
Croatia HR 28 1010 3,796,476
TOTAL 27,524 431,452,219
Source: Eurobarometer 91.2. European Commission [36].
Table A3. Fit Indices of the Measurement Model in Each Country.
Country x> x2 df Xy RMSEA CFI SRMR
France 217.747 62 0.000 0.050 0.955 0.035
Belgium 157.106 62 0.000 0.038 0.972 0.033
The Netherlands 140.942 62 0.000 0.035 0.975 0.030
Germany 252.921 62 0.000 0.045 0.967 0.031
Italy 261.537 62 0.000 0.056 0.958 0.037
Luxembourg 128.510 62 0.000 0.050 0.960 0.040
Denmark 156.490 62 0.000 0.040 0.970 0.030
Ireland 152.800 62 0.000 0.040 0.980 0.030
United Kingdom 213.690 62 0.000 0.050 0.960 0.030
Greece 261.640 62 0.000 0.060 0.940 0.030
Spain 183.460 62 0.000 0.040 0.960 0.030
Portugal 204.470 62 0.000 0.050 0.970 0.030

Finland 198.010 62 0.000 0.050 0.960 0.040
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Table A3. Cont.

Country N x2 df Xy RMSEA CFI SRMR
Sweden 112.670 62 0.000 0.030 0.980 0.030
Austria 326.950 62 0.000 0.060 0.910 0.050
Cyprus (Republic) 113.250 62 0.000 0.040 0.970 0.040
Czech Republic 215.590 62 0.000 0.050 0.960 0.040
Estonia 203.050 62 0.000 0.050 0.960 0.030
Hungary 408.160 62 0.000 0.070 0.940 0.040
Latvia 227.280 62 0.000 0.050 0.950 0.040
Lithuania 157.190 62 0.000 0.040 0.970 0.030
Malta 271.480 62 0.000 0.080 0.920 0.050
Poland 364.660 62 0.000 0.070 0.900 0.060
Slovakia 523.750 62 0.000 0.080 0.910 0.050
Slovenia 153.170 62 0.000 0.040 0.980 0.030
Bulgaria 285.100 62 0.000 0.060 0.950 0.040
Romania 318.880 62 0.000 0.060 0.930 0.050
Croatia 304.180 62 0.000 0.060 0.950 0.040

Note: x? = chi-square, x? df = chi-square degrees of freedom, x? p = chi-square p-value, RMSEA = Root Mean
Square of Approximation, CFI = Comparative Fit Index, SRMR = Standardized Root Mean Residual.

Table A4. Alignment results. Approximate measurement (non) invariance for intercepts and loadings,
28 countries.

Variable/Item Intercept Loadings

Useless

(1)234(5)(6)7(8) (9) 10111213 1234567891011121314151617

Ttem 1 (14) 15 16 (17) 18 1920 21 22 (23) 24
52697 8 1819 20 (21) 22 (23) 24 25 26 27 28
hem2 131601718 (19202122 (syades  (V23456789101112(15) 141516
em 17 18 19 20 21 22 23 24 25 26 27 28
26 (27) 28
Ttem 3 1234567891011(12)13141516 123456(7)89101112(13) 141516
¢ 17 18 19 20 21 22 23 24 25 26 27 28 17 18 19 20 21 22 23 24 25 26 27 28
ltem 4 12(3)45678910111213141516 1234567891011 1213 (14) 1516 17
17 18 19 20 21 22 (23) 24 25 26 27 28 18 19 20 21 22 23 24 25 26 (27) 28
Distrust

12(3)456(7) 8 (9) 10 11 (12) (13) 14
Item 5 15 16 (17) (18) (19) (20) (21) (22) 23 24
25 (26) (27) 28

1234567891011 (12) 1314151617
1819 20 21 22 23 24 25 26 27 28

(1)2(3)456789(10) (11) (12) 13 14 15
(16) 17 18 19 (20) 21 22 23 24 (25) 26 27
(28)

1234(5)678910111213141516

ftem 6 17 18 19 (20) 21 22 23 24 25 26 27 (28)

(1)23(4) (5) 6 (7) (8) 9 (10) (11) (12)
Item 7 1314 15 (16) 17 18 19 20 21 (22) (23)
(24) (25) (26) (27) (28)

1(2)345(6)789101112131415

123(4)(5)6789(10) 11 (12) 1314 15
16 17 18 19 20 21 22 23 24 (25) 26 27 (28)

12345678 (9) (10) (11) 121314 15 16

Ttem 8 16 (17) (18) 19 20 21 (22) 23 24 25 26
o7 28) 1718 19 20 21 22 23 (24) 25 26 27 28
1(2)34567(8)9 (10) (1) (12) (13)
Ttem 9 (14) 15 16 (17) (18) 19 (20) 21) 22 (23) 1 2345678910 (11) (12) 13 1415 16

(24) 25 (26) (27) 28 17 18 19 20 21 22 23 24 25 (26) 27 28
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Table A4. Cont.

Variable/Item

Intercept

Loadings

Item 10

12(3) (4)567(8)9(10) (11) 1213 14
(15) (16) (17) 18 19 (20) (21) 22 23 (24)
(25) (26) (27) (28)

12345678910111213141516 17
18 (19) 20 21 (22) (23) 24 25 26 27 28

Populism

Item 11

12(3)456(7)89(10) 11 12 (13) 14
15 (16) 17 (18) (19) 20 (21) 22 23 24 25
(26) (27) (28)

12(3)45678910111213141516 17
18 19 20 21 22 23 24 25 26 27 28

Item 12

123 (4) (5)6(7) 89 (10) (11) 12 13 14
1516 (17) 18 (19) 20 21 (22) (23) 24 25
26 (27) (28)

1234567891011121314151617
1819 20 21 22 23 24 25 26 27 28

Item 13

1234567891011121314151617
(18) 19 20 (21) (22) 23 24 25 26 27 28

(1)2345678(9) (10) 11 12 13 (14) 15
16 17 (18) 19 20 21 (22) 23 24 25 26 (27)

(28)

Note: numbers indicate the country code (see Table A2). The parentheses indicate whether the parameter

(intercept or factor loading) is non invariant for that specific group (country code) by variable.

Table A5. Factor Mean Comparisons of 28 Countries on USELESS, DISTRUST, AND POPULISM Factors.

Ranking Country Code Mean Countries with Significantly Smaller Factor Mean
Useless
1 26 2.182 2715245628181821

10

11

12

13

20 1.973
27 1.942
15 1.858
24 1.602
5 1.502
6 1.409
28 1.39
1 1.356
8 1.315
18 1.314
21 1.284
22 1.27

222231917910251116
412141373
245628181821222
2319179102511164 12
141373
245628181821222
2319179102511164 12
141373
245628181821222
2319179102511164 12
141373
28181821222231917
91025111641214137
3
212222319179102511
16412141373
22319179102511164
12141373
2231917910251116 4
12141373
22319179102511164
12141373
22319179102511164
12141373
2231917910251116 4
12141373
21917910251116412
141373
179102511164 1214 13
73
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Table A5. Cont.

Ranking Country Code Mean Countries with Significantly Smaller Factor Mean
14 2 1.108 251116412141373
15 23 1.098 1116412141373
16 19 1.06 1116412141373
17 17 1.02 1116412141373
18 9 1.001 1116412141373
19 10 0.996 1116412141373
20 25 0.954 11412141373
21 11 0.784 12141373
22 16 0.756 12141373
23 4 0.74 12141373
24 12 0.524 141373
25 14 0.266 3
26 13 0.201 3
27 7 0.193 3
28 3 0

Distrust

1 11 0.992 28912716242025235
1718228211221964
13315714
2 26 0.903 1271624202523517 18
228211221964133
15714
3 10 0.9 1271624202523517 18
228211221964133
15714
4 28 0.876 1271624202523517 18
228211221964133
15714
5 9 0.802 272420252351718228
211221964133157
14
6 1 0.721 5171822821122196
413315714
7 27 0.688 188211221964133
15714
8 16 0.686 188211221964133
15714
9 24 0.677 188211221964133
15714
10 20 0.674 188211221964133
15714
11 25 0.655 188211221964133
15714
12 23 0.653 188211221964133
15714
13 5 0.605 211221964133157
14
14 17 0.586 211221964133157
14
15 18 0.532 1221964133157 14
16 22 0.518 196413315714
17 8 0.503 2196413315714
18 21 0.439 196413315714
19 12 0.413 194133157 14
20 2 0.342 413315714
21 19 0.298 413315714
22 6 0.278 13315714
23 4 0.168 13315714
24 13 0.051 714
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Table A5. Cont.

Ranking Country Code Mean Countries with Significantly Smaller Factor Mean
25 3 0 714
26 15 —0.049 14
27 7 -0.127
28 14 -0.173
Populism
1 27 1.12 262811116924202118
2552312223217194
138156147
2 10 1.049 262811116924202118
2552312223217194
138156147
3 26 0.87 169242021182552312
223217194138156
147
4 28 0.859 169242021182552312
223217194138156
147
5 1 0.803 92021182552312223
217194138156147
6 11 0.787 924202118255231222
3217194138156 14
7
7 16 0.678 20211825523122232
1719413815614 7
8 9 0.612 20211825523122232
1719413815614 7
9 24 0.585 182552312223217 19
4138156147
10 20 0.463 5231222321719413
8156147
11 21 0.461 5231222321719413
8156147
12 18 0.417 2312223217194138
156147
13 25 0.4 2312223217194138
156147
14 5 0.304 2312223217194138
156147
15 23 0.131 217194138156147
16 12 0.095 174138156147
17 22 0.048 4138156147
18 3 0 4138156147
19 2 —0.047 4138156147
20 17 —0.056 4138156147
21 19 —0.068 4138156147
22 4 —0.247 8156147
23 13 —0.293 8156147
24 8 —0.496 15147
25 15 —0.675
26 6 —0.703
27 14 -0.716
28 7 —0.839

Note: This table presents an ordered listing ranging from high to low; the factor mean for each country is followed
by the identification of countries having factor means that are statistically significantly different (p < 0.05). The
numbers indicate the country code (see Table A2).



Int. J. Environ. Res. Public Health 2021, 18, 12953 18 of 20

References

1.

10.

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

23.

24.

25.

26.

27.

28.

29.

Working Group on Vaccine Hesitancy Report of the Sage Working Group on Vaccine Hesitancy. Available online: https://www.
who.int/immunization/sage/meetings/2014/october/1_Report. WORKING_GROUP_vaccine_hesitancy_final.pdf (accessed on
21 July 2021).

Kennedy, J. Populist politics and vaccine hesitancy in Western Europe: An analysis of national-level data. Eur. J. Public Health
2019, 29, 512-516. [CrossRef] [PubMed]

Peretti-Watel, P.; Seror, V.; Cortaredona, S.; Launay, O.; Raude, J.; Verger, P.,; Fressard, L.; Beck, F,; Legleye, S.; L'Haridon, O.;
et al. A future vaccination campaign against COVID-19 at risk of vaccine hesitancy and politicisation. Lancet Infect. Dis. 2020, 20,
769-770. [CrossRef]

Larson, H.J.; Clarke, R.M.; Jarrett, C.; Eckersberger, E.; Levine, Z.; Schulz, W.S.; Paterson, P. Measuring trust in vaccination: A
systematic review. Hum. Vaccines Immunother. 2018, 14, 1599-1609. [CrossRef]

Norris, P. Measuring Populism; Harvard Kennedy School-Faculty Research Working Paper Series; Harvard Kennedy School:
Boston, MA, USA, 2020.

Lane, S.; MacDonald, N.E.; Marti, M.; Dumolard, L. Vaccine hesitancy around the globe: Analysis of three years of WHO/UNICEF
Joint Reporting Form data-2015-2017. Vaccine 2018, 36, 3861-3867. [CrossRef] [PubMed]

Opel, D.J.; Diekema, D.S.; Lee, N.R.; Marcuse, E.K. Social marketing as a strategy to increase immunization rates. Arch. Pediatr.
Adolesc. Med. 2009, 163, 432-437. [CrossRef]

Nowak, G.J.; Gellin, B.G.; MacDonald, N.E.; Butler, R.; Eskola, ].; Liang, X.; Chaudhuri, M.; Dube, E.; Gellin, B.; Goldstein, S.; et al.
Addressing vaccine hesitancy: The potential value of commercial and social marketing principles and practices. Vaccine 2015, 33,
4204-4211. [CrossRef]

Social Marketing Recommendations for COVID-19 Vaccine; Washington State Department of Health: Seattle, WA, USA, 2020.
French, J.; Deshpande, S.; Evans, W.; Obregon, R. Key guidelines in developing a pre-emptive COVID-19 vaccination uptake
promotion strategy. Int. |. Environ. Res. Public Health 2020, 17, 5893. [CrossRef] [PubMed]

Fournet, N.; Mollema, L.; Ruijs, W.L.; Harmsen, I.A.; Keck, F; Durand, J.Y.; Cunha, M.P.; Wamsiedel, M.; Reis, R.; French, | ; et al.
Under-vaccinated groups in Europe and their beliefs, attitudes and reasons for non-vaccination; Two systematic reviews. BMC
Public Health 2018, 18, 196. [CrossRef] [PubMed]

Yaqub, O.; Castle-Clarke, S.; Sevdalis, N.; Chataway, J. Attitudes to vaccination: A critical review. Soc. Sci. Med. 2014, 112, 1-11.
[CrossRef] [PubMed]

Herwartz, H.; Theilen, B. Health Care and Ideology: A Reconsideration of Political Determinants of Public Healthcare Funding in
the OECD. Health Econ. 2014, 23, 225-240. [CrossRef] [PubMed]

Speed, E.; Mannion, R. Populism and health policy: Three international case studies of right-wing populist policy frames. Sociol.
Health Illn. 2020, 42, 1967-1981. [CrossRef] [PubMed]

De Cleen, B.; Glynos, J.; Mondon, A. Critical research on populism: Nine rules of engagement. Organization 2018, 25, 649-661.
[CrossRef]

Rinaldi, C.; Bekker, M.P.M. A scoping review of populist radical right parties” influence on welfare policy and its implications for
population health in Europe. Int. ]. Health Policy Manag. 2021, 10, 141-151. [CrossRef]

Lasco, G.; Curato, N. Medical populism. Soc. Sci. Med. 2019, 221, 1-8. [CrossRef]

Lasco, G. Challenging world leaders amid medical populism. Lancet 2020, 396, 1802-1803. [CrossRef]

Lasco, G. Medical populism and the COVID-19 pandemic. Glob. Public Health 2020, 15, 1417-1429. [CrossRef] [PubMed]

Greer, S.L.; Bekker, M.; De Leeuw, E.; Wismar, M.; Helderman, ] K.; Ribeiro, S.; Stuckler, D. Policy, politics and public health. Eur.
J. Public Health 2017, 27, 40-43. [CrossRef]

Larson, H.J. Stuck: How Vaccine Rumors Start—And Why They Don’t Go Away; Oxford University Press: New York, NY, USA, 2020.
Carvalho Bivar, G.C,; Santini Cesar de Aguilar, M.E.; Cavalcanti Santos, R.V.; Guabelto Cardoso, PR. COVID-19, the anti-vaccine
movement and immunization challenges in Brazil: A review. Sci. Med. Porto Alegre 2021, 31, €39425. [CrossRef]

Brewer, N.T.; Chapman, G.B.; Rothman, A.].; Leask, J.; Kempe, A. Increasing Vaccination: Putting Psychological Science Into
Action. Psychol. Sci. Public Interest 2017, 18, 149-207. [CrossRef]

Zhang, E.J.; Chughtai, A.A.; Heywood, A.; MacIntyre, C.R. Influence of political and medical leaders on parental perception of
vaccination: A cross-sectional survey in Australia. BM] Open 2019, 9, e025866. [CrossRef]

Beard, FH.; Hull, B.P; Leask, J.; Dey, A.; McIntyre, P.B. Trends and patterns in vaccination objection, Australia, 2002-2013. Med. ].
Aust. 2016, 204, 275. [CrossRef] [PubMed]

Seither, R.; Loretan, C.; Driver, K.; Mellerson, J.L.; Knighton, C.L.; Black, C.L. Vaccination Coverage with Selected Vaccines and
Exemption Rates Among Children in Kindergarten—United States, 2018-2019 School Year. MMWR Morb. Mortal. Wkly. Rep.
2019, 68, 905-912. [CrossRef]

King, C.; Leask, J. The impact of a vaccine scare on parental views, trust and information needs: A qualitative study in Sydney,
Australia. BMC Public Health 2017, 17, 106. [CrossRef] [PubMed]

Schmid, P; Rauber, D.; Betsch, C.; Lidolt, G.; Denker, M.L. Barriers of Influenza Vaccination Intention and Behavior—A Systematic
Review of Influenza Vaccine Hesitancy, 2005-2016. PLoS ONE 2017, 12, e0170550. [CrossRef]

Gilkey, M.B.; Magnus, B.E.; Reiter, P.L.; McRee, A.L.; Dempsey, A.F.; Brewer, N.T. The Vaccination Confidence Scale: A brief
measure of parents’ vaccination beliefs. Vaccine 2014, 32, 6259-6265. [CrossRef]


https://www.who.int/immunization/sage/meetings/2014/october/1_Report_WORKING_GROUP_vaccine_hesitancy_final.pdf
https://www.who.int/immunization/sage/meetings/2014/october/1_Report_WORKING_GROUP_vaccine_hesitancy_final.pdf
http://doi.org/10.1093/eurpub/ckz004
http://www.ncbi.nlm.nih.gov/pubmed/30801109
http://doi.org/10.1016/S1473-3099(20)30426-6
http://doi.org/10.1080/21645515.2018.1459252
http://doi.org/10.1016/j.vaccine.2018.03.063
http://www.ncbi.nlm.nih.gov/pubmed/29605516
http://doi.org/10.1001/archpediatrics.2009.42
http://doi.org/10.1016/j.vaccine.2015.04.039
http://doi.org/10.3390/ijerph17165893
http://www.ncbi.nlm.nih.gov/pubmed/32823775
http://doi.org/10.1186/s12889-018-5103-8
http://www.ncbi.nlm.nih.gov/pubmed/29378545
http://doi.org/10.1016/j.socscimed.2014.04.018
http://www.ncbi.nlm.nih.gov/pubmed/24788111
http://doi.org/10.1002/hec.2917
http://www.ncbi.nlm.nih.gov/pubmed/23483658
http://doi.org/10.1111/1467-9566.13173
http://www.ncbi.nlm.nih.gov/pubmed/32780437
http://doi.org/10.1177/1350508418768053
http://doi.org/10.34172/ijhpm.2020.48
http://doi.org/10.1016/j.socscimed.2018.12.006
http://doi.org/10.1016/S0140-6736(20)32377-1
http://doi.org/10.1080/17441692.2020.1807581
http://www.ncbi.nlm.nih.gov/pubmed/32780635
http://doi.org/10.1093/eurpub/ckx152
http://doi.org/10.15448/1980-6108.2021.1.39425
http://doi.org/10.1177/1529100618760521
http://doi.org/10.1136/bmjopen-2018-025866
http://doi.org/10.5694/mja15.01226
http://www.ncbi.nlm.nih.gov/pubmed/27078604
http://doi.org/10.15585/mmwr.mm6841e1
http://doi.org/10.1186/s12889-017-4032-2
http://www.ncbi.nlm.nih.gov/pubmed/28114986
http://doi.org/10.1371/journal.pone.0170550
http://doi.org/10.1016/j.vaccine.2014.09.007

Int. J. Environ. Res. Public Health 2021, 18, 12953 19 of 20

30.

31.

32.

33.

34.

35.

36.

37.
38.

39.

40.

41.

42.
43.

44.
45.
46.
47.
48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Gilkey, M.B.; McRee, A.L.; Magnus, B.E.; Reiter, PL.; Dempsey, A.F.; Brewer, N.T. Vaccination confidence and parental re-
fusal/delay of early childhood vaccines. PLoS ONE 2016, 11, e0159087. [CrossRef]

Gilkey, M.B.; Reiter, P.L.; Magnus, B.E.; Mcree, A.-L.; Dempsey, A.F.,; Brewer, N.T. Validation of the Vaccination Confidence Scale:
A Brief Measure to Identify Parents at Risk for Refusing Adolescent Vaccines. Acad. Pediatr. 2016, 16, 42—49. [CrossRef]
National Vaccine Advisory Committee. Assessing the State of Vaccine Confidence in the United States: Recommendations from
the National Vaccine Advisory Committee: Approved by the National Vaccine Advisory Committee on June 9, 2015. Public Health
Rep. 2015, 130, 573-595. [CrossRef]

Larson, H.J.; Schulz, W.S.; Tucker, J.D.; Smith, D.M.D. Measuring vaccine confidence: Introducing a global vaccine confidence
index. PLoS Curr. 2015, 7, 1-29. [CrossRef]

Freimuth, V.S.; Musa, D.; Hilyard, K.; Quinn, S.C.; Kim, K. Trust during the early stages of the 2009 HIN1 pandemic. ]. Health
Commun. 2014, 19, 321-339. [CrossRef] [PubMed]

Quinn, 5.C.; Hilyard, K.; Castaneda-Angarita, N.; Freimuth, V.S. Public acceptance of peramivir during the 2009 HIN1 influenza
pandemic: Implications for other drugs or vaccines under emergency use authorizations. Disaster Med. Public Health Prep. 2015, 9,
166-174. [CrossRef]

European Commission. Eurobarometer 91.2, March 2019; Gesis Data Archive: ZA7592, Data File Version 1.0.0; Kantar Public
[Producer]: Brussels, Belgium, 2019.

Millsap, R.E. Statistical Approaches to Measurement Invariance; Routledge: New York, NY, USA, 2011; ISBN 1-136-76112-8.
Muthén, B.; Asparouhov, T. Recent Methods for the Study of Measurement Invariance With Many Groups: Alignment and
Random Effects. Sociol. Methods Res. 2018, 47, 637—664. [CrossRef]

van den Schoot, R.; Lugtig, P.; Hox, J. A checklist for testing measurement invariance. Eur. J. Dev. Psychol. 2012, 9, 486—492.
[CrossRef]

Davidov, E.; Datler, G.; Schmidt, P.; Schwartz, S.H. Testing the invariance of values in the Benelux countries with the European
Social Survey: Accounting for ordinality. In Methods and Applications in Cross-Cutural Research; Schmidt, P, Billiet, J., Davidov, E.,
Eds.; Routledge: New York, NY, USA, 2011; pp. 149-168.

Dimitrov, D.M. Testing for Factorial Invariance in the Context of Construct Validation. Meas. Eval. Couns. Dev. 2010, 43, 121-149.
[CrossRef]

Byrne, B.M. Structural Equation Modeling with Mplus; Routledge: New York, NY, USA, 2011; ISBN 9780203807644.

Vandenberg, R.J.; Lance, C.E. A Review and Synthesis of the Measurement Invariance Literature: Suggestions, Practices, and
Recommendations for Organizational Research. Organ. Res. Methods 2000, 3, 4-70. [CrossRef]

Asparouhov, T.; Muthén, B. Multiple-Group Factor Analysis Alignment. Struct. Equ. Model. 2014, 21, 495-508. [CrossRef]
Muthén, L.K.; Muthén, B.O. Mplus User’s Guide, 8th ed.; Muthén & Muthén: Los Angeles, CA, USA, 2017.

Jennrich, R.I. Rotation to simple loadings using component loss functions: The oblique case. Psychometrika 2006, 71, 173-191.
[CrossRef]

Saris, W.E.; Satorra, A.; van der Veld, WM. Testing Structural Equation Models or Detection of Misspecifications? Struct. Equ.
Model. A Multidiscip. ]. 2009, 16, 561-582. [CrossRef]

Hu, L.; Bentler, PM. Cutoff criteria for fit indexes in covariance structure analysis: Conventional criteria versus new alternatives.
Struct. Equ. Model. A Multidiscip. ]. 1999, 6, 1-55. [CrossRef]

Marsh, HW.; Hau, K.-T.; Wen, Z. In Search of Golden Rules: Comment on Hypothesis-Testing Approaches to Setting Cutoff
Values for Fit Indexes and Dangers in Overgeneralizing Hu and Bentler’s (1999) Findings. Struct. Equ. Model. A Multidiscip. ].
2004, 11, 320-341. [CrossRef]

West, S.G.; Taylor, A.B.; Wu, W. Model fit and model selection in structural equation modeling. In Handbook of Structural Equation
Modeling; The Guilford Press: New York, NY, USA, 2012; pp. 209-231, ISBN 978-1-60623-077-0 (Hardcover) /978-1-4625-0447-3 (PDEF).
Chen, EF. Sensitivity of goodness of fit indexes to lack of measurement invariance. Struct. Equ. Model. 2007, 14, 464-504.
[CrossRef]

Muthén, B.O. New Developments in Latent Variable Modeling Using Mplus. Available online: https://www.statmodel.com/
slovenia.shtml (accessed on 5 August 2021).

Muthén, B.; Asparouhov, T. IRT studies of many groups: The alignment method. Front. Psychol. 2014, 5, 978. [PubMed]

Brock, G.; Pihur, V,; Datta, S.; Datta, S. CIValid: An R package for cluster validation. J. Stat. Softw. 2008, 25, 1-22. [CrossRef]
Ceka, B. The Perils of Political Competition: Explaining Participation and Trust in Political Parties in Eastern Europe. Comp. Polit.
Stud. 2012, 46, 1610-1635. [CrossRef]

Letki, N. Trust in Newly Democratic Regimes. In The Oxford Handbook of Social and Political Trust; Uslaner, E.M., Ed.; Oxford
University Press: New York, NY, USA, 2017.

Wallace, C.; Latcheva, R. Economic Transformation Outside the Law: Corruption, Trust in Public Institutions and the Informal
Economy in Transition Countries of Central and Eastern Europe. Eur. Asia Stud. 2006, 58, 81-102. [CrossRef]

Vargha, D. Vaccination and the communist state: Polio in Eastern Europe. In The Politics of Vaccination: A Global History; Holmberg,
C., Blume, S., Greenough, P., Eds.; Manchester University Press: Manchester, UK, 2017; pp. 77-98, ISBN 9781526110916.
Edelman. 2021 Edelman Trust Barometer. Global Report. 2021. Available online: https://www.edelman.com/sites/g/files/
aatuss191/files /2021-03/2021%20Edelman%20Trust%20Barometer.pdf (accessed on 5 December 2021).


http://doi.org/10.1371/journal.pone.0159087
http://doi.org/10.1016/j.acap.2015.06.007
http://doi.org/10.1177/003335491513000606
http://doi.org/10.1371/currents.outbreaks.ce0f6177bc97332602a8e3fe7d7f7cc4
http://doi.org/10.1080/10810730.2013.811323
http://www.ncbi.nlm.nih.gov/pubmed/24117390
http://doi.org/10.1017/dmp.2014.156
http://doi.org/10.1177/0049124117701488
http://doi.org/10.1080/17405629.2012.686740
http://doi.org/10.1177/0748175610373459
http://doi.org/10.1177/109442810031002
http://doi.org/10.1080/10705511.2014.919210
http://doi.org/10.1007/s11336-003-1136-B
http://doi.org/10.1080/10705510903203433
http://doi.org/10.1080/10705519909540118
http://doi.org/10.1207/s15328007sem1103_2
http://doi.org/10.1080/10705510701301834
https://www.statmodel.com/slovenia.shtml
https://www.statmodel.com/slovenia.shtml
http://www.ncbi.nlm.nih.gov/pubmed/25309470
http://doi.org/10.18637/jss.v025.i04
http://doi.org/10.1177/0010414012463908
http://doi.org/10.1080/09668130500401707
https://www.edelman.com/sites/g/files/aatuss191/files/2021-03/2021%20Edelman%20Trust%20Barometer.pdf
https://www.edelman.com/sites/g/files/aatuss191/files/2021-03/2021%20Edelman%20Trust%20Barometer.pdf

Int. J. Environ. Res. Public Health 2021, 18, 12953 20 of 20

60.

61.

62.

63.

64.

65.

66.
67.

68.

69.

70.

PEW Research Center Globally, Broad Support for Representative and Direct Democracy; Pew Research Center: Washington, DC,
USA, 2017.

Wike, R.; Silver, L.; Castillo, A. Many across the Globe Are Dissatisfied With How Democracy Is Working; Pew Research Center:
Washington, DC, USA, 2019.

Khanna, T. Trust: Creating the Foundation for Entrepreneurship in Developing Countries; Berrett-Koehler Publishers: Oakland, CA,
USA, 2018.

The Politics of Vaccination. A Global History; Holmberg, C.; Miller, ].H.; Blume, S.; Greenough, P. (Eds.) Manchester University
Press: Manchester, UK, 2017.

Broniatowski, D.A.; Jamison, A.M.; Qi, S.; AlKulaib, L.; Chen, T.; Benton, A.; Quinn, S.C.; Dredze, M. Weaponized Health
Communication: Twitter Bots and Russian Trolls Amplify the Vaccine Debate. Am. ]. Public Health 2018, 108, 1378-1384.
[CrossRef]

Oduwole, E.O; Pienaar, E.D.; Mahomed, H.; Wiysonge, C.S. Current tools available for investigating vaccine hesitancy: A scoping
review protocol. BMJ Open 2019, 9, €033245. [CrossRef] [PubMed]

MacDonald, N.E. Vaccine hesitancy: Definition, scope and determinants. Vaccine 2015, 33, 4161-4164. [CrossRef] [PubMed]
Evans, W.D.; French, J. Demand Creation for COVID-19 Vaccination: Overcoming Vaccine Hesitancy through Social Marketing.
Vaccines 2021, 9, 319. [CrossRef] [PubMed]

Bartsch, M.; Friedmann, J.; GroSbongardt, A.; Parth, C.; Siemens Ansgar Winter, S. Germany Shifts Focus of Vaccine Drive to the
Undecided and Skeptics. SPIEGEL International. 9 July 2021. Available online: https://www.spiegel.de/international /germany /
germany-shifts-focus-of-vaccine-drive-to-the-undecided-and-skeptics-a-38c2b19f-a2ff-439c-8948-e026c6effdb8 (accessed on
6 December 2021).

Recio-Romadn, A.; Recio-Menéndez, M.; Roman-Gonzalez, M.V. Global Vaccine Hesitancy Segmentation: A Cross-European
Approach. Vaccines 2021, 9, 617. [CrossRef]

Sweileh, W.M. Bibliometric analysis of global scientific literature on vaccine hesitancy in peer-reviewed journals (1990-2019).
BMC Public Health 2020, 20, 1252. [CrossRef] [PubMed]


http://doi.org/10.2105/AJPH.2018.304567
http://doi.org/10.1136/bmjopen-2019-033245
http://www.ncbi.nlm.nih.gov/pubmed/31831547
http://doi.org/10.1016/j.vaccine.2015.04.036
http://www.ncbi.nlm.nih.gov/pubmed/25896383
http://doi.org/10.3390/vaccines9040319
http://www.ncbi.nlm.nih.gov/pubmed/33915695
https://www.spiegel.de/international/germany/germany-shifts-focus-of-vaccine-drive-to-the-undecided-and-skeptics-a-38c2b19f-a2ff-439c-8948-e026c6effdb8
https://www.spiegel.de/international/germany/germany-shifts-focus-of-vaccine-drive-to-the-undecided-and-skeptics-a-38c2b19f-a2ff-439c-8948-e026c6effdb8
http://doi.org/10.3390/vaccines9060617
http://doi.org/10.1186/s12889-020-09368-z
http://www.ncbi.nlm.nih.gov/pubmed/32807154

	Introduction 
	Populism and Vaccines 
	Materials and Methods 
	Sample 
	Instrumentation 
	Statistical Analysis 

	Results 
	Discussion and Conclusions 
	Limitations 
	
	References

