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Abstract

Pandemics are a global threat, with vaccination being the main weapon of control. Fear, an unplea-
sant emotional state caused by a threatening stimulus perception, is known to be behind inhibitory be-
haviours; being, with mistrust, the basis of anti-vaccine conspiracy theories (CTs). It would be appropria-
te to know the fear influence on these theories. In this way, a cross-sectional online survey was applied
to 2.987 subjects, in a COVID-19 context, characterized by high levels of uncertainty and mistrust, with
the aims of analyse the relationship between some anti-vaccine CTs and vaccination intention (VI), also
the influence of fear to vaccination (VF) on CTs and VI in this context. As result, all CTs were positive
predictors of VF and negative predictors of VI. The correlations were significant (p <0.001), from mode-
rate to high, for all analysed variables, with a significant and moderate directionality and size of associa-
tion. Regression analysis indicated a moderate and significant explained variance (r2 = 0.54) of CTs +
VF in VI. The analysis also indicates that safety and security CTs were more strongly associated with VF
(r2 =0.347) and VI (r2 = 0.46) than other CTs. Obtained results were more significant than those found
by other researchers. Knowing in each case the main anti-vaccine CTs and the associated fear can help
to plan programs to increase vaccination levels.

Keywords: Fear, Conspiracy Theories, Vaccination avoidance, Vaccines, Anti-vaccines.

Resumen

Las pandemias son una amenaza global, siendo la vacunacién la principal arma de control. Se sabe
que el miedo, un estado emocional desagradable causado por la percepcién de un estimulo amenazan-
te, estd detrds de las conductas inhibitorias; siendo, con la desconfianza, la base de las teorias de la
conspiracion antivacunas (CTs por sus siglas en inglés) Seria oportuno conocer la influencia del miedo
en estas teorias. Con esta intencion, se aplicd una encuesta transversal online a 2.987 sujetos, en un
contexto COVID-19, caracterizado por altos niveles de incertidumbre y desconfianza, con el objetivo de
analizar la relacion entre algunas CTs antivacunas vy la intencién de vacunacion (VI), asi como la influen-
cia del miedo a la vacunacién (VF) en las CTs y la VI, en dicho contexto. Como resultado, todos las CTs
fueron predictores positivos de VF y predictores negativos de VI. Las correlaciones fueron significativas
(p <0,001), de moderada a alta, para todas las variables analizadas, con una direccionalidad y tamano de
asociacion significativa y moderada. El andlisis de regresion indicé una varianza explicada moderada vy
significativa (r2 = 0.54) de CTs + VF en VI. El andlisis también indica que los CTs de seguridad y eficacia
estaban mas fuertemente asociados con VF (r2 = 0,347) y VI (r2 = 0,46) que otras CTs. Los resultados
obtenidos fueron mas significativos que los hallados por otros investigadores. Conocer en cada caso
los principales CTs antivacunas y el miedo asociado puede ayudar a planificar programas para aumentar
los niveles de vacunacion.

Palabras clave: Miedo, Teorias de la Conspiracion, Evitacion de la vacunacion, Vacunas, Antivacu-
nas.
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Introduction

The conspiracy theories (CTs) can be defined
as a set of false beliefs in which the ultimate cau-
se of an event is believed to be due to a plot by
multiple actors working together with a clear goal
in mind, often lawfully and in secret (Swami et al.,
2014). Research has linked CTs with the search
for patterns and meaning even when such patter-
ns do not exist (van Prooijen et al., 2018). It is a
way of theorizing about a fact despite the availa-
ble evidence, and not an alternative explanation
of this fact as long as there is no evidence that
reliably explains it Vicol (2020). Generally, CTs are
produced as result of the search for an alternati-
ve explanation to the official one about historical
or present phenomena, and they are based on
the idea that there are hidden powers or secret
manipulations to hide facts from the population
(Gualda et al., 2019); explaining these events and
circumstances as the malevolent acts of secret
and powerful groups (Douglas et al., 2017; Dou-
glas et al., 2019). Such theories can take several
different forms, but one of the most common of
these being the CTs which suggest the world is
ruled by a small global elite, comprised of power-
ful groups, mysterious figures, or alien whose
aim is to make a new world order (e.g., Swami &
Coles, 2010), and to achieve this they manipulate
and monitor the world, being behind of the major
international events or crises (e.g., Swami et al.,
2013); being the governments and some major in-
ternational figures possible accomplices of these
events (Georgiou et al., 2020).

The CTs can have negative repercussions for
society (e.g., Gualda et al., 2019; Sallam et al.,
2020; Swami et al. 2014) and this acquires great
importance due to its high prevalence. As exam-
ple, some representative surveys have shown
that the 50% of the American citizen (Oliver and
Wood, 2014), the 60% of the UK, 80% of Italian,
the 85% of the Hungarian (de Waal, 2018), 81.6%
in Arab countries (Sallam et a., 2020), and the
59% of Spanish (Gualda et al., 2019), believed in
some CTs. In other hand, in general, the proposal
of actions destined to avoid CTs is difficult, be-
cause are often multi-layered, nebulous, resistant
to disconfirmation (Lewandowsky et al., 2013),
very stable over time (Jolley & Duglas, 2014) and
are often driven by strongly-held social and politi-
cal identities (Uscinski et al., 2020). Another cha-
llenge is that believing people are likely to reject
direct counterarguments from governments and

authorities because they perceive these as part of
the conspiracy (Nisbet, 2009).

As a preliminary measure to combat them,
studies have been carried out to establish a pat-
tern between those who believe in CTs and those
who do not. As a result, the CTs has been related
with underlying psychopathological traits, as schi-
zotypy, which make a person more likely to deve-
lop erroneous beliefs (e.g., Georgiou, et al., 2019;
Hart & Graether, 2018). Also has been related to
people with low educational level (Douglas et al.,
2016; Sallam et al., 2021); female gender (Sallam
et al.,, 2021); that have high levels of anxiety or
worry (Grzesiak-Feldman, 2013); lower monthly
income (Sallam et a., 2021); that use social me-
dia sources of information (Earnshaw et al., 2020;
Wilson & Wiysonge, 2020); that feel they have
no power (Abalakina-Paap et al., 1999); that need
to feel unique compared to others (Lantian et al.,
2017); that feel the need to belong (Graeupner
& Coman, 2017), or that feel that their group is
underestimated (Cichocka et al., 2016), or threa-
tened (Jolley et al., 2018). However, these data
are not conclusive, since they are unstable and it
is very influenced by cultural impact (Sallam, et
al.,, 2020), and sociodemographic context of the
sample (Vicol, 2020). Therefore, more studies on
this subject are necessary.

Since the beginning of the COVID-19 pan-
demic, health authorities indicated the need to
develop a vaccine and proceed to vaccinate the
population for control its spread, a fact that has
collided with the reluctance of a large number of
people (Douglas, 2021; Sallam, 2021); generating
a lot of CTs. As example, from early of the pan-
demic some people believed that this coronavirus
was deliberately manufactured as a weapon of
war; it was a hoax or an exaggeration designed to
prevent the re-election of Donald Trump; it was a
direct attack by powerful authorities on civil liber-
ties (Douglas, 2021); or that vaccines were a way
to implant microchips to control humans (Sallam
et al, 2021); or to leading infertility for limiting the
growth of the human population (Romer & Jamie-
son 2020; Uscinski et al., 2020).

In previous vaccination plans against influen-
za, measles or papilloma, it has been observed
that, vaccine-related CTs are associated with a
greater refusal to be vaccinated, compromising
the success of these plans (Jolley and Duglas
, 2014; Sallam, 2021). Therefore, although de-
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clining vaccination rates are a product of many
factors, it is important to consider the potential
impact of CTs on vaccination intention (Jolley &
Douglas, 2014).

The psychological literature explains the proli-
feration of CTs as a way to avoid uncertainty, and
restore a threatened sense of security and con-
trol (Douglas, 2021). The emotional reaction to
COVID-19, mainly of fear, is a marker of how the
mind functions in conditions of affective activation
related to heightened uncertainty and explain the
observed reply, similar to this observed in other
pandemics, that already proved to be drivers for
conspiracy theories (Venuleo et al., 2020), as for
instance shown by studies focused on the H1N1
influenza in 2009 (Smallman, 2015), or the AIDS
spread blaming gays, users of intravenous drug,
and prostitutes for its spread (WagnerEgger et
al., 2011).

This is consistent with what happened du-
ring the COVID-19 pandemic. In this period the
uncertainty has been high, the economic crisis
has worsened, and the information received by
citizens was complex, frequently contradictory,
and not responding to their concerns (Douglas,
2021); generating a lack of trust in governments,
vaccine manufacturers and healthcare professio-
nals (Blaskiewicz, 2013; Casiday et al., 2006, Fre-
eman et al., 2020). This great uncertainty could
explain that, for COVID-19, CTs began to emerge
immediately after the first news of the pandemic
outbreak (Van Bavel et al., 2020), playing an im-
portant predictive role in mistrust (Szczygielski et
al., 2021), and in raising fears during pandemic
outbreak (Gori et al., 2021; Wheaton et al., 2021).

In other hand, the studies investigating emo-
tional reactions have found evidence of wides-
pread fear and worry to coronavirus disease and
their vaccination (Malas & Tolsa, 2021), and this
fear may be behind inhibitory behaviours (Rey-
nolds et al., 2018), and explain why the antici-
pation of possible side effects of vaccines drops
intention of vaccinate (Mellers & McGraw, 2001;
Sotiriadis et al., 2012). In fact, the fear of side
effects or the occurrence of diseases caused by
the vaccines, are frequent arguments of anti-vac-
cine groups (Hortal & Di Fabio, 2019), building
around it the main CTs around vaccines.

Other CTs as hoax related also have been
linked to vaccine refusal (Barua et al., 2020; Imho-

ff & Lamberty, 2020; Romer & Jamieson 2020;
Sallam et al., 2021). In this case, it is common
to believe that the population is deceived to hide
the side effects (Karafillakis & Larson, 2017), the
need or the true objectives of the vaccine (Romer
& Jamieson 2020; Sallam et al, 2021: Uscinski et
al., 2020). In this context, has been documented
a common mistrust of pharmaceutical compa-
nies, politicians, and medical authorities consi-
dering them profit-making and irresponsible in
their messages to citizens (Casiday et al., 2006).
In fact, uncertainty and perceived threat increase
when trust in politicians decreases (Lalot et al.,
2021); and it has been observed, in the context of
COVID-19, that uncertainty has played an impor-
tant predictive role in mistrust (Lalot et al., 2021;
Szczygielski et al., 2021), in levels of fear (Gori et
al., 2021; Wheaton et al., 2021), in adherence to
preventive measures, and in mental health indi-
cators (Gori et al, 2021; Kocak, 2021; Nitschke et
al, 2021).

Although negative correlations between the
CTs on vaccination and vaccination intention have
been repeatedly established (Lewandowsky et
al., 2013; Jolley and Douglas, 2014; Bertin et al.,
2020; Roozenbeek et al., 2020; Salali and Uysal,
2020), the effect size were modest, ranging be-
tween r?= 0.05 in a French sample (Bertin et al.,
2020) and r?= 0.27 in a US sample (Lewandows-
ky et al., 2013). In other hand, much of the varian-
ce still needs to be explained and to the authors’
knowledge, the topic has not been investigated
within Spain before.

In summary, the information found and refe-
renced in this introduction suggests that vaccina-
tion avoidance is related to uncertainty, mistrust,
fear, and anti-vaccines CTs; being fear and mis-
trust the basis of these CTs. Therefore, the cam-
paigns against fear and CTs will allow increasing
vaccination levels. Unfortunately, direct action
against CTs is difficult because they tend to be
diffuse and stable over time. On the other hand,
there are effective coping actions against fear. It
would be appropriate to know the influence of
fear in these theories. Knowing in each case the
main anti-vaccines CTs and the associated fear
can help to plan programs to increase vaccination
levels

In this way, the aim of this study was to eva-
luate the relationship inter some anti-vaccines
CTs, the vaccination fear (VF) and the vaccination
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intention (VI), in Spanish citizens, in COVID-19
context which has been linked to high levels of
uncertainty and mistrust. The ultimate goal is to
know how fear influences CTs and VI in this con-
text.

Method

Participants

Two thousand nine hundred eighty-seven
(2.987) Spanish adults recruited online participat-
ed in the study, 37.4% men and 62.6% women,
with a mean age of 34.82 (SD: 13.51). The sam-
ple was composed by teachers (46.8%), univer
sity students (35.3%), health personnel (10.8%)
and other professionals (7.0%). Most of the sam-
ple was coupled or married (52.9%), followed by
single living accompanied (36.1%), single living
alone (7.5%), and divorced or widowed (3.6%).
Regarding cohabitation, the vast majority live
without dependents (57.9%).

Procedure and ethics

A cross sectional survey was applied in the
COVID-19 context, from the beginning of Decem-
ber 2020 and January 2021, in the second wave
of the pandemic, in the first phase of vaccination
plan implementation, when the ease of access
was close, the perceived risk of disease and the
importance of immunization was maximum and
the proximity to the vaccination campaign was
forcing people to recognize and face their fears
to vaccine, and the causes of its acceptance or
rejection. The procedure is similar to that used by
Bertin et al., 2020; Roozenbeek et al., 2020; Salali
and Uysal, 2020. or Sallam et al. (2021), to analy-
se CTs and VI in the initial phase of the COVID-19
pandemic; and Mesch & Schwirian (2019) in their
study of vaccination hesitancy, which used a con-
text based on the expectation of upcoming expo-
sure to assess the causes of fear and hesitancy
against the Ebola vaccine.

Instruments were administered online. Re-
cruitment was carried out with a message con-
taining the study link, which was distributed via
email to their educational or work centres. Partici-
pation was completely voluntary. A consent form
was inserted at the beginning of the study to in-
form the participants of the aim of the research
and the protection of privacy. To continue with the

administration of the questionnaires, each parti-
cipant had to accept the terms of the study that
complied with the Helsinki declaration.

Measures

Sociodemographic questionnaire: For collec-
ted information about age, gender, marital si-
tuation, cohabitation and employment (To see
Table-1).

Battery of CTs: The conspiratorial beliefs about
vaccines and vaccination were evaluated through
sentences of own design. Taking into account the
sentences used by Gualda et al. (2019), Larson et
al, (2018), and sentences includes in the Vaccine
Conspiracy Beliefs Scale (VCBS) validated by Sha-
piro et al. (2016), two independent researchers
extracted and made a list including the most used
CTs. This sentence list was subsequently analy-
sed, carrying out a final selection, by consensus,
of most frequent sentences, related to usual CTs
in Spain, ruling out the non-significant, such as
theories linking vaccination to human sterilization
or the insertion of microchips to control people.
Finally, five sentences made up the CTs battery.
Of these, two sentences refer to CTs on vaccines;
and three sentences to CTs on hoax and mistrust.
The translation of selected sentences is, for CTs
on vaccines (CTVs): “I do not believe that the vac-
cines that will be used in Spain are safe for the
population”; “l do not believe that the vaccines
will be used in Spain are effectives to control CO-
VID-19" For CTs on hoax and mistrust (CTHMs):
"1 do not believe that the disease is as deadly or
serious as they say”; "l believes that vaccination
is just a way to earn money from pharmaceuti-
cal companies”; and "l believes that vaccination
is an invention of the governments to limit the
freedoms of the population” The sentences were
evaluated, using a Likert-type scale with five res-
ponse options, ranging from 1 (strongly disagree)
to 5 (strongly agree), with scores ranging from 5
to 25. Higher scores reflect higher levels of CTs.
As Bertin et al. (2020), exploratory factor analy-
sis (EFA) with Oblimin rotation was conducted
for the sentences. As results, the scale yielded
a satisfactory fit for a single factor structure. The
Kaiser-Meyer-Olkin value was 0.786 and Bart-
lett's test of sphericity was significant ( 2 (df =
10)=6495.93; p<0.001). Factor loadings were
very good for all items (ranging between 0.749
and 0.818); and the Cronbach’s alpha ( = 0.84)
indicated a satisfactory internal consistency.
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Vaccination Intention: We adapted the single
item used by Jolley and Douglas (2017), and Ber-
tin et al. (2020) to assess behavioural intention
to be vaccinated against COVID-19. Participants
was asked what they would do if they had the
opportunity to be vaccinated. They answered on a
5-points scale ranging from 1 (I would definitely
not be vaccinated under any circumstances”) to 5
(1 would be vaccinated without any hesitation”).

Vaccination Fear Scale (VFS-6): Has been
used the Spanish version validated by Malas &
Tols& (2021). Itis a six-item scale rated on a 5-point
scale from 1 (strongly disagree) to 5 (strongly
agree) with scores ranging from 6 to 30. Higher
scores reflect higher levels of fear. This scale pres-
ent robust psychometric properties. Exploratory
factor analysis (EFA) reveals a satisfactory fit for
a bifactorial structure. The Kaiser-Meyer-Olkin val-

ue was 0.86 and Bartlett's test of sphericity was
significant (x2 (df = 21)=5294.653; p<0.001). Fac-
tor loadings were very good for all items (<0.60);
and the Cronbach’s alpha (o = 0.88) indicated a
satisfactory internal consistency in adult Spanish
sample (Cronbach’s alpha = 0.88). In our sample,
a=10.86.

Statistical analysis

For the univariate and descriptive analysis,
frequencies and percentages were used for quali-
tative variables and measures of central tendency
and dispersion for quantitative variables such as
age. For this first analysis, CTs and VI, as Gual-
da et al. (2019), to calculate the frequencies, the
scale ratios 1 & 2 and 4 & 5 were counted to-
gether. For VF, Median Split method for turning

Table 1. Demographic characteristics and prevalence (%) of sample that not believe, hesitate, or be-
lieve in one or more CTs

One or more CTs (%)

f (%) No Hesitant | Yes
Total Sample 2987 (100) [10.7 |40.1 49.2
Sex
Males 1116 (374) |13.6 |376 48.7 X?(2): 16.838
Females 1871(62.6)[9.0 [41.6 49.4 p<0.001
Age (range)
18-19 388(13.0) [170 |36.1 46.9
20-29 978 (32.7) |11.3 |35.0 53.7 .
30-39 572(19.1) |72 [39.0 53.8 ;(13%)6165'”5
40-49 533(178) |75 475 45.0
50-59 456 (15.3) |11.4 46.3 42.3
>60 60 (2.0) 16.7 |48.3 35.0
Civil state
Married/coupled 1580 (52.9)(9.4 434 473 >'§2<(61J62051>-683
Single 1300 (43.5)|12.7 |35.5 51.8
Widowed/divorced |[107 (3.6) |6.5 48.6 44.9
With dependents

X2(2):22.491

No 1729 (579) [12.6 [373 50.1 p<0.001
Yes 1258 (42.1)]8.1 44.0 479
Group
Student 1129 (37.8) |16.7 |33.5 49.8
Teachers 1399 46.8)[ 78 |44.5 477 ;(i(g_’a%ﬁﬁf’z
Health personnel 324 (10.8) |3.4 44.8 519
Other 135(4.5) |8.1 39.3 52.6
Note: M: Mean, SD; Standard deviation
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Table 2. CTs frequencies versus VF and VI

VF (%) VI (%)
No Yes No Hesi- Yes
tant

CTVs
No (36.5%) 95.1 49 39 8.6 875
Hesitant (42.1%) 76.7 233 235 36.3 40.3
Yes (21.4%) 48.1 519 65.5 23.1 1.4

X2(2) = 508.394, p<0.001 X?(4) = 1305.834, p<0.001
CTHMs
No (568.2%) 875 125 9.4 18.4 72.2
Hesitant (24.8%) 69.3 30.7 34.4 36.4 29.2
Yes (16.9%) 54.0 46.0 66.8 21.3 11.9

X?(2) = 288.000, p<0.001 X?(4) =987.824, p<0.001
Total CTs
No (10.7 %) 95.3 4.7 0.6 8.4 90.9
Hesitant (40.1%) 84.9 15.1 12.8 27.2 60.0
Yes (49.2%) 67.2 328 40.9 235 35.6

X?(2) =184.118, p<0.001 X2(4) =517.087, p<0.001

VF = Vaccination Fear. VI = Vaccination intention. CTVs: Conspiracy theories on vaccines and vaccination.
CTHMs = Conspiracy theories on hoax and mistrust

the continuous variables into a categorical one
was used (lacobucci et al., 2015), obtaining a cut-
off of > 17. Following, correlation and regression
analysis were carried out to confirm/deny the
hypothesis raised in the study. The quantitative
variables on ratio scale were subjected to the Kol-
mogorov-Smirnov normality tests (n> 50). None
of the variables fulfilled the assumption of nor-
mality (p<0.05), so they were analysed through
non-parametric inferential tests. Spearman’s Rho
Coefficient was used to evaluate the relationship
between the main variables. The strength of the
association and its directionality were determined
by Gamma (I) and Summer’s d statistics, respec-
tively. Finally, the predictive capacity of CTs on VF
and VI was determined by hierarchical regression
analyses. Statistical analyses were performed
using the SPSS v.27 package.

Results

At the time of study, the 49.2% of analysed
sample declared to agree with one or more CTs,
and 40.1% were hesitant. Frequency analysis and
Pearson’s X?test indicates significant differences
(p<0.001). between all groups of sociodemogra-
phic variables analysed. Greater frequency of CTs
believers is observed in women, in sample from
20 to 39 years old, in single, without dependents
in their charge, and in health personnel. For hesi-

tancy, is observed greater frequency in women,
in more than 40 years old, in married/couple, wi-
dowed and divorced, with dependents in their

charge, and not students.

The frequency analysis of the CTs analysed re-
lated to VF and VI (see Table-2) indicates a higher
prevalence of those who believe or hesitate about
CTVs (21.2% [/ 42.1%), compared to those who
have CTHMs (16.9% / 24.8%). This frequency
analysis also shows how people who doubt have
more fear and less intention to vaccinate than
those who do not hesitate, a fact that increases
among those who believe in one or more CTs.

Spearman bivariate correlation analysis indi-
cates significant but very low correlation values for
sociodemographic variables versus CTs, VF or VI.
(rho> 160, p> 0.05). But it does allow to establish,
for VF, a positive and mean correlation for CTHMs
(rho>0.3; p<0.01), and a positive and high cor
relation for CTVs (rho>0.6; p<0.01). For VI a high
and negative correlation was obtained for all CTs;
also, a mean and negative correlation with VF has
been obtained (To see Table-3). These correlations
showed (To see Table-4), an association strength
and directionality moderate and significant inter
CTs and VF (r= 0.508; d= 0.480), and between VF
and VI (r= 0.500; d= 0.393). In turn, the strength
of the association and the directionality of the cor
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Table 3. Correlations between CTs, VF and VI

1 2 3 4 5
CTVs 1.000
CTHMs 0.563" 1.000
Total CTs 0.848™ 0.904" 1.000
VF 0.600" 0.512" 0.624" 1.000
Vi -0.681" -0.608" -0.720™ -0.544"™ 1.000

**_ The correlation is significant at the 0.01 level (two-tailed).
VF = Vaccination Fear. VI = Vaccination intention. CTVs: Conspiracy theories on vaccines and vaccina-
tion. CTHMs = Conspiracy theories on hoax and mistrust

Table 4. Strength and directionality of the correlation between CTs, VF and VI.

CTsbelief | VF vi
Rho 95% IC p d Rho 95% IC |p g d
CTVs 0600 |0576/0623 |<0.001 |0536  |0.472 -0.681 6062?)0/_ <0.001 [-0.706 |-0.581
CTHMs 0512 |0484/0539 |<0.001 |0440  |0.392 -0.608 60'5?321 1 <0.001 |-0.608 |-0.506
Total CTs  |0624 |0601/0646 |<0.001 |0508  [0475 -0.720 60'7?7/' <0.001 [-0691 |-0593
VF — -0.544 60'551‘739/ “[<0.001 |-0.500 |-0.429
VF = Vaccination Fear. VI = Vaccination intention. CTVs: Conspiracy theories on vaccines and vaccina-

tion. CTHMSs = Conspiracy theories on hoax and mistrust

Table 5. Hierarchical regression analysis for CTs versus VF and CTs plus VF versus VI

B 95% IC t p r? Ar?

CTVs versus VF 1.199 1.108 1.290 25.878 <0.001 0.347 0.347
CTVs + CTHMs ver 1457 0365  |0490 [13.340  |<0001 [0384 |0.037
sus VF

CTVs versus VI 0.298 |-0.321 0276 |-25.719  |<0.001 |0.459 |0.460
gs\/f“* CTHMsver| 414 |-0.154 0.125 |-18.709 <0.001 0529 |0.070
CTVs + CTHMs +| 3034 |.0.043 |-0026 |-833 <0.001 |0540 |0.011
VF versus VI

VF = Vaccination Fear. VI = Vaccination intention. CTVs: Conspiracy theories on vaccines and vaccina-
tion. CTHMSs = Conspiracy theories on hoax and mistrust

relation between CTs and VI were moderate to
high and significant (= 0.691; d= 0.593).

To test our hypothesis, hierarchical regres-
sion analysis was carried out. As can be seen in
Table-5, the hypothesis was corroborated. All CTs
tested were negative predictors of VI, and posi-
tively predicted the VFE The results indicate that
the CTVs were more strongly associated with the
dependent variables than the CTHMs. Thus, the
CTVs explain 34.7% of the variance of VF; and
46% of VI. The “intro” in the hierarchical regres-

sion analysis of the CTHMs and VF, allows increa-
sing the explained variance to 38.4% and 54.0%
respectively.

Discussion and conclusions

The objective of the study has been achieved.
The sample is large and significant and makes it
possible to establish a clear link between CTs, VF
and VI.
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In this study, 49.2% had one or more CTs.
These data are aligned with those reported by
Gualda et al. (2019) for a Spanish sample asked
about a wide range of general CTs.

As Sallam et al. (2021), a higher frequency of
belief in COVID-19 CTs was observed in women.
Also in health personnel, where only the 38.3% of
sample were women. Thus, the higher frequency
in this group could be explained by the high levels
of anxiety described for this population in relation
to the COVID-19 pandemic (see: Tolsa & Malas,
2021); which has been described as a predictor
of CTs (Grzesiak-Feldman, 2013). In this study, mi-
ddle age appears as a predictor factor, but in the
absence of references that confirm it, and taking
into account the characteristics of the sample, all
with a medium-high educational level and the irre-
gular distribution of women between group, more
studies are needed to confirm it.

Analysing obtained data, can see that, in ac-
cordance with the observations of Zeyer (2019),
and Frayon (2020), three clearly differentiated
groups have been obtained, some that believe in
one or more CTs, others that do not, and a con-
siderable group of hesitant (40.1%). This hesitant
group is an optimal work group to promote the
provaccination discourse; since, it is usually more
influenced by the arguments in pro than by the
arguments against (Zeyer (2019), and they tend to
opt in one direction or another depending on the
context, time, place, complacency, convenience
and trust (Salmon, et al., 2020).

The results obtained in the correlation analy-
sis were consistent with those found in the fre-
quency analysis, showing a positive and medium
correlation between VF and CTHMs, and high and
positive with CTVs (safety and efficacy). In turn,
a negative and high correlation between VI and
all CTs has been obtained, but specially for CTVs.
The strength of the association and the directio-
nality of CTs versus VI is greater than versus VF,
also between VF and VI. Obtained results were
concordant with these obtained for Bertin et al.,
2020, Jolley and Douglas, 2014, Lewandowsky et
al., 2013, Roozenbeek et al., 2020 and Salali and
Uysal, 2020, who also obtained negative correla-
tions between the vaccination CTs and VI.

The regression analyses corroborate this data,
showing that all types of conspiracy beliefs were
positive predictor of VF and negative predictors of

VI. Parallelly VF was negative predictors of VI. In
other hand, regression analysis indicates a mode-
rate and significative effect size (r>= 0.54) of CTs
plus VF over VI; unlike Bertin et al., (2020) who
obtained an effect size modest in a French sam-
ple (r2= 0.05); or Lewandowsky et al. (2013), in
a US sample (r2= 0.27). Possibly, because the
battery of CTs used includes specific sentences
related to the safety and efficacy of vaccines. The
analysis also indicates that the CTVs were more
strongly associated with the dependent variables
than CTHMs. The results were consistent with the
contributions of Frayon (2020), Larson et al. (2018)
or Salmon et al. (2015) according to which the re-
jection of vaccination is mainly due to fear in the

safety and efficacy of vaccines.

Limitations

In any case, the results may be influenced by
several limitations present in the study. First, the
cross-sectional design does not allow for inferen-
ce to be drawn regarding causality. And, although
CTs may fuel negative attitudes toward vaccina-
tion, one could hypothesize a reverse causal path,
where the mistrust on vaccination can be leading
to CTs, as way to legitimize a view (Bertin et al.,
2020). Second, the current study relied exclusively
on self-report. The nature of the self-report mea-
sures does not allow us to objectively assess the
associations between the study variables and they
may be affected by factors of social desirability or
another source of bias. Thirdly, unmeasured fac-
tors may influence attitude toward VF and VI. As
other CTs, or other sociodemographic variables,
such as other educational level or income, which
have not been evaluated. Finally, used sample in-
cludes a high proportion of teachers or students;
such not being representative of the general
Spanish population. However, prevalence results
were similarly with these obtained by Gualda et
al. (2019) in a recent poll conducted on a Spanish
representative sample. Thus, we can expect that
the results of the present study might not be ove-
restimated due to unrepresentative sampling. In
any case, in future studies, it would be advisable
to test other population groups, which will allow
a more precise estimate of the prevalence of CTs
and their relation with VF and VI.

Conclusion

As expected, anti-vaccines CTs and VF were
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negative predictors of VI, with higher levels of fear
of vaccination being observed in people who claim
to believe in anti-vaccine theories. The analysis
also indicates that safety and security CTs were
more strongly associated with VF (r2 = 0.347) and
VI (r2 = 0.46) than other anti-vaccine CTs. Therefo-
re, in this case, focusing resources on campaigns
aimed at counteracting the fear linked to the safe-
ty and efficacy of vaccines will be recommended
to increase vaccination levels.

Appendix |

Y THEORIES AND BEHAVIOUR AGAINST VACCINATION
Malas

Bateria de CTs / Battery of CTs

1. No quiero vacunarme porque no creo que las
vacunas que se van a utilizar en Espafna sean efec-
tivas para controlar el COVID-19.

2. No quiero vacunarme porque no creo que las va-
cunas que se van a utilizar en Espana sean seguras
para la poblacion.

3. No quiero vacunarme porque no creo que la en-
fermedad sea tan mortal ni tan grave como dicen.

4. No quiero vacunarme porque creo que la vacu-
nacioén es solo una forma de ganar dinero con las
compafias farmacéuticas.

5. No quiero vacunarme porque creo que la vacu-
nacién es un invento de los gobiernos para limitar
las libertades de la poblacion.

1. I do not want to be vaccinated because | do not
believe that the vaccines will be used in Spain are
effectives to control COVID-19.

2. | do not want to be vaccinated because | do
not believe that the vaccines that will be used in
Spain are safe for the population.

3. I do not want to be vaccinated because | do not
believe that the disease is as deadly or serious as
they say.

4. | do not want to be vaccinated because | be-
lieve that vaccination is just a way to earn money
from pharmaceutical companies.

5. | do not want to be vaccinated because | belie-
ve that vaccination is an invention of the govern-
ments to limit the freedoms of the population

Escala de Miedo a la Vacunacion Vaccination Fear Scale (VFS-6: Malas & Tolsa, 2021)

1. Le da mucho miedo vacunarse de [...] 1. You are very afraid to get vaccinated against [...]

2. Siente incomodidad al pensar en vacunarse | 2. You feel uncomfortable thinking about getting
de[.] vaccinated against [...]

3. Las manos se le humedecen o sudan cuan- | 3. Your hands get wet or sweaty when you think
do piensa en vacunarse de [...] about getting vaccinated with [...]

4. Tiene miedo de que la vacuna de [...] pueda | 4. You are afraid that the [...] vaccine could cause
causarle efectos secundarios side effects

5. No puede dormir porque le preocupa tener | 5. You cannot sleep because you are worried
que vacunarse de [...] about having to get vaccinated against [...]

6. El corazon se le acelera o palpita cuando 6. Your heart races or beats when you think you
piensa que tiene que vacunarse de [...] need to get vaccinated with [...]
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