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Abstract

Backgronnd: COVID-19 is one of the biggest threats in our current society in terms of mental and public
health. Vaccination represents the most cost-efficient way to avoid disease, mental health negative
outcomes, and an overload of the healthcare system, however, many people expressed fears and
concerns related to COVID-19 vaccines. This paper presents the Italian validation of the Vaccination
Fear Scale (VES-0) originally developed in Spanish to complement clinical efforts in the prevention of
vaccine hesitancy.

Methods: The sample was composed of 1111 Italian participants (14.2% not vaccinated) recruited by
means of on-line anonymous voluntary census. The items of the VFS-6 were firstly adapted to the
Italian language by means of a translation and back-translation standard procedure, and subsequently
administered together with convergent and divergent concurrent measures to ascertain their reliability
and validity (i.e., internal and external) properties. Finally, confirmatory factor analysis has been carried
out to validate the internal structure of the test and investigate its psychometric properties.

Results: Confirmatory factor analysis supported a bifactorial model (cognitive and physical factors) also
for the Italian version of the test, with very robust goodness of fit indicators, reliability, and internal
consistency. Our data indicated that fear of vaccination is greater for females and highly correlated
with vaccine anxiety and hesitancy. In particular, vaccine fear appeared strongly related to vaccination.
Conclusion: The Italian version of the VFS-6 appears valid and reliable to assess the fear of vaccination
among the Italian population, as well as to support the research for the design of public campaigns
devoted to decreasing vaccine hesitancy.
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1. Introduction

COVID-19 greatly affected people’s lives both directly (i.e., through the experience of the
disease) and indirectly (e.g., lockdown, remote-working, remote learning) and their mental
health. More specifically, the literature stressed how the COVID-19 pandemic contributed to
both increasing the feeling of loneliness, psychological distress, anxiety, depression, post-
traumatic symptoms, and problematic gaming (Caffieri & Margherita, 2021; Ciccarelli et al.,
2022; Filindassi et al., 2022; Gorti et al., 2022; Guazzini et al., 2022a; Ranieri et al., 2021; Rollé et
al., 2022), and decreasing well-being (Di Giacomo, 2020; Guazzini et al., 2022b). COVID-19
patients are particularly exposed to adverse mental health outcomes that could be linked either
to the intensity of the disease experienced or to the disruption of personal and social bonds
(Moroianu et al., 2021). However, the COVID-19 impact is to be considered systemic and not
limited to individual-level repercussions. For instance, the congestion of hospitals due to the
pandemic had an impact on healthcare workers (Di Trani et al., 2022; Maniaci et al., 2022) and

on other vulnerable patients (e.g., cancer patients; Rahnea-Nita et al., 2021).

A study from the World Health Organisation has found vaccination as one of the most cost-
efficient ways to avoid diseases, preventing 2 to 3 million deaths a year (WHO, 2019) However,
more and more people refuse vaccination, causing a new threat to global health (WHO, 2019).
The World Health Organisation states that it is vital to monitor why a considerable number of
people do not like to receive the recommended vaccination, especially during this time of

pandemic (WHO, 2019).

Until January 2022 the COVID-19 virus has infected approximately 375 million people
wotldwide (OWID, 2022). For the first time in history, within 10-12 months from the virus
outbreak, seventeen vaccines have been designed, developed, rigorously tested, fast-tracked for
approval, and distributed worldwide (OWIDM, 2022). Despite vaccines having already been
demonstrated to play a crucial role in reducing the harm and the diffusion of COVID-19
worldwide, people's awareness and hesitancy toward vaccination still represent a critical issue in
many countries (Killgore et al,, 2021). Beyond COVID-19, vaccine hesitancy was already
described by a large literature coming from the last century (Betsch et al., 2018; Dubé et al.,
2013; MacDonald, 2015; Robison & Skiles, 2008), and in line with such literature, one of the
most impacting factors on vaccine hesitancy is the vaccination fear (Larson et al., 2015;
MacDonald, 2015; Rief, 2021; Tsheten et al., 2022). In fact, Covid-19 vaccine hesitancy is

associated with fear of adverse effects of vaccines (Larson et al., 2015; Rief, 2021). Fearing the
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safety of vaccines makes the hesitancy stronger (Karlsson et al., 2021), and the newness of the
vaccine was associated with concerns and hesitancy (Freeman et al., 2020; Karafillakis et al.,
2019). Fear is usually defined as an unpleasant emotion that is activated as a reaction to a
stimulus perceived as potentially dangerous and that can trigger protective behaviors such as
avoidance (Ornell et al., 2020; Pakpour & Griftiths, 2020; Vlaeyen & Linton, 2016). The recent
work of Malas & Tolsa (2021) finally tried to condense the quite large literature related to
vaccination fear by developing a test, namely the Vaccination Fear Scale (VFS-6). The
Vaccination Fear may emerge from different phenomena and psychic processes. For instance,
Tahir et al., (2021) included factors such as the fear of side effects and of needles as possible
reasons to explain the fear of COVID-19 vaccination. The beliefs that vaccines could have no
beneficial effects or even harm people were explored as other possible dimensions connected
with vaccine fear (Sato & Fintan, 2020). Despite several tries to propetly measure vaccine fear
using single or ad-hoc items (Killigore et al., 2021; Sato & Fintan, 2020), just the VES-6 (Malas
& Tolsa, 2021) was able to represent the complexity of the construct of vaccine fear in a valid

and reliable way.
1.1 Aims and hypotheses development

Our goal is to translate and validate in the Italian context the VFS-6. In order to validate the
VES-6 in the Italian context, it is necessary to consider which factors may affect or be related
to vaccine fear. First, Sato & Fintan (2020) identified 4 possible vaccination-related fears: 1)
fears of needles/injections, 2) fear of side effects of vaccination, 3) fear that vaccines have no
benefit in preventing diseases, 4) fear that vaccines might be harmful. Since 3 out of 4 fears
envisaged by Sato & Fintan (2020) are also included in the VFS-6, we expected Sato & Fintan
(2020) fears to be highly correlated with VES-6. Moreover, since fear of needles/injections is
not encompassed in the vaccine fear construct as measured by VFS-6, we expect these two

measures to be quite independent.

Hypothesis 1 (H1): VFS-6 is positively and highly correlated with fear of side effects, receiving

harm from vaccination, and no benefit, while it is not correlated with fear of needles/injections.

As already mentioned, vaccination fear plays an important role in vaccine hesitancy (Larson et
al., 2015; MacDonald, 2015; Rief, 2021; Tsheten et al., 2022). “In some cases, the fear dimension
is even included within vaccine hesitancy definition” (Kotta et al., 2021). Given the close

relationship between vaccine fear and vaccine hesitancy, we expected the following:
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Hypothesis 2 (H2): vaccine fear is strongly and positively correlated with vaccine hesitancy

SCofres.

As the scientific literature stressed vaccine hesitancy is directly associated with vaccination
(Kotta et al., 2021; Larson et al., 2015; MacDonald, 2015; Rief, 2021; T'sheten et al., 2022). Since
we assumed vaccine fear to be highly related to vaccine hesitancy (Cerda & Garcfa, 2021), we
expect vaccine fear to affect people's availability to get vaccinated against Covid-19. This claim
is further justified by the evidence coming from the literature regarding the connection between
fear of side effects and vaccination (Hammour et al., 2022; Jiménez-Corona & Ponce-de-Le6n-

Rosales, 2011).
Hypothesis 3 (H3): People with a higher vaccination fear are less inclined to get vaccinated

Vaccination anxiety is another dimension that may affect people's intention to get vaccinated
(Bodner et al., 2020). Vaccine anxiety has been positively related to fear of vaccination side
effects (Hoffman et al., 2021), which is an important component of vaccine fear definition as
envisaged by VIS-6. Furthermore, since anxiety and fear are two close-related psychological
concepts (APA, 2013) we expect the same relation to emerge when we analyze and measure

them in the specific domain of vaccination:
Hypothesis 4 (H4): Vaccine anxiety to be positively correlated with vaccine fear.

For what concern sociodemographic dimensions, people’s sex has been reported as associated
with vaccine fear. More specifically, females appeared more scared about vaccines (Killgore et

al., 2021; Malas & Tolsa, 2021; Tahir et al., 2021). For this reason, we expect the following:

Hypothesis 5 (H5): Females are more afraid of vaccination.

2. Method

The scale was translated from Spanish into Italian in the present study following the protocol
described by Beaton et al. (2000). More specifically, the scale was translated by 2 Italian
psychologists into Italian, and then the Italian items were back-translated by two native Spanish
translators (who had never seen the scale before) into Spanish. All translators compared all
forward and backward translated versions to consolidate and develop an interim Italian version
of the VFS-6. This was then piloted on 20 participants of different ages and education levels to

investigate if there could be any problems in understanding the items.
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2.1 Participants

1111 Italian speakers recruited online participated in the study, 26.6% men and 68.9% women,
with a mean age of 38.33 (SD: 13.94). A part of the sample has a high school educational level
(38.3%) while 25.9% have a master’s degree. Most of the sample was coupled or married
(67.5%), followed by single (25.7%), divorced or separate (5.5%), and widowed (1.4%).
Regarding cohabitation, the vast majority were living with family members (50.3%) or partners

(25.7%), with 12.9% leaving alone.
2.2 Procedure and ethics

Instruments were administered online. Recruitment was carried out with a message containing
the study link, which was distributed via the web, social media (Facebook, Instagram, Linkedin),
and mailing list to all potential participants. Participation was completely voluntary. A consent
form was inserted at the beginning of the study to inform the participants of the aim of the
research and the protection of privacy. To continue with the administration of the
questionnaires, each participant had to accept the terms of the study that complied with the

Helsinki declaration, Italian law’s requirements of privacy and informed consent (Law Decree

DL-101/2018), EU regulation (2016/699), and (APA) guidelines.
2.3 Context

We applied the survey in the COVID-19 context, from 20 December 2021 to 10 January 2022,
in this period about 21.3% of the Italian population was not vaccinated (Il Sole 24 ore, 2022).
Data collection was interrupted due to the announcement of the Italian government of
mandatory vaccination for people older than 50 years (Italian Government, 2022) since it may

create a significant discrepancy between pre- and post-announcement answers.
2.4 Instruments
The survey used for this study was composed of 55 items. The next variables were measured:

Sociodemographic information. We asked about age, gender, education level, marital status, and

current cohabitation.

Additional information: two direct items were added in order to get information about previous

Covid-19 infection and the decision to get vaccinated.

Fear of vaccination: The Fear of Vaccination Scale (VFS-6) (Malas & Tolsa, 2021) was adapted
and translated into Italian through a translation and back translation process (Hambleton &

Kanjee, 1995). It is composed of six items that were rated on a 5-point scale, from 1 (strongly
5
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disagree) to 5 (strongly agree) with scores ranging from 6 to 30. Higher scores reflect higher
levels of fear related to vaccination. The scale showed good internal reliability (Cronbach’s o =

88).

Generalised fear of vaccination: four direct items, previously used by Sato & Fintan (2020), were
used to measure the internal validation of our main scale. Those four items asked about fear of

side effects, fear of needles, fear of vaccines doing harm, and fear of not obtaining benefits.

Vaccination hesitancy: The 5-C scale (Betsch et al., 2018) covers the broader theoretical
conceptualization of vaccine hesitancy and acceptance and identifies psychological barriers of
vaccination behavior. It’s a 15-item scale and we used a 5-point scale from strongly disagree to

strongly agree. This scale was used to measure external validation. (Cronbach’s « ranging from

67 to .88).

Covid-19 Vaccination Anxiety: this variable was measured with 7 items, previously used by
Bodner et al., (2021), that were rated on a 5-point scale, from 1 (strongly disagree) to 5 (strongly
agree). Those items showed good internal reliability (Cronbach’s o = .91). This scale was used

to assess external validity.
2.5 Statistical analysis

First, prior to the participants' recruitment, efforts have been made to identify an adequate
sample size for the study. For Confirmatory Factor analysis, we simply relied on the 10:1 ratio
between participants and items rule (Comrey, 1988), and thus, 60 participants would have been
enough. Nonetheless, since the authors planned to use Pearson’s correlation and two Welch’s
t-tests (for sex and vaccination-related differences) several power analyses were performed. We
relied on G*Power software to accomplish this procedure (Faul et al., 2007, 2009). Power
analysis allows researchers to determine the sample size required to detect an effect of a given
size with a given degree of confidence. For each type of statistical analysis, a power analysis
should be performed, and the final sample size should be evaluated based on the power analysis
that requires the largest sample size. For Pearson correlation, a sample of 782 would be required
to achieve a statistical power (i.e., 0.80), while assuming a smaller effect size (r = 0.10). For
testing sex-related differences (t-test) a sample of 932 individuals would be required to reach a
statistical power of 0.80, supposing a small effect size (d =.20) and a possible sex imbalance
ratio of 1:2.3. Lastly, vaccination-related differences we considered that in Italy during our data-
collection roughly the 21% of people were not-vaccinated (Il Sole 24 ore, 2022) but since non-

vaccinated are a difficult target to recruit for social desirability issues a sample of 766 individuals

6
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would be required to reach a statistical power of 0.80, supposing a small-medium effect size (d
=.30) considering a harsher imbalance (i.e., 90% vaccinated people vs 10% non-vaccinated
people).

For confirmatory factor analysis AMOS was employed (Arbuckle, 2014). Maximum Likelihood
Estimation (MLE) was used for estimating the model’s parameters. To evaluate the goodness
of models, we relied on the following goodness-of-fit indices: the chi-square to degree of
freedom ratio (y*/df; Joreskog, 1969), the Tucker-Lewis index (TLL Tucker & Lewis, 1973), the
standardized root mean square residual (SRMR; Bentler, 1995), the root mean square error of
approximation (RMSEA; Browne & Cudeck, 1993), and the comparative fit index (CFI; Bentler,
1990). The models are supported by a TLI value higher than 0.95, a CFI value close to 0.95
(0.90 to 0.95 for a reasonable fit), a SRMR value less than 0.08, and a RMSEA less than 0.06
(0.06 to 0.08 for a reasonable fit; Hu & Bentler, 1999).

Subsequently, sex and vaccination invariance of VFS-6 was assessed through multigroup
confirmatory factor analysis. Three levels of invariance were tested (i.e., configural, metric, and
scalar) by relying on changes in RMSEA and CF1 fit indices to evaluate misfit instead of the chi-
square due to its sensitivity to sample size (Chen, 2007; Cheung & Rensvold, 1999). Changes in
model fit indexes should be less than .002 for the CFI (Meade et al., 2008) and .010 in the
RMSEA (Chen, 2007).

3. Results

3.1. Descriptive statistics

As a first step, we produced the descriptive statistics for all VFS-6 items (Table 1) and we
compared our values with those coming from the Spanish version of Malas & Tolsa (2021)

through a Student’s t test.

Table 1. Descriptive statistics of the VIFS-6.

N° Item Min | Max | Mean s.d. t d
1 | ENG: You are very afraid to get vaccinated against |...] 1 5 2.37 1.42 3.617 0.28
ESP: Le da mucho miedo vacunarse de |[...]
I'T: Ti fa molta paura vaccinarti contro il Covid-19
2 | ENG: You feel uncomfortable thinking about 1 5 2.37 1.51 4,58 0.36

getting vaccinated against [...]
ESP: Siente incomodidad al pensar en vacunarse de [...]

I'T: Ti senti a disagio se pensi di doverti vaccinare contro il
Covid-19




MJCP |10, 2, 2022 Duradoni et al.

ENG: Your hands get wet or sweaty when you 1 5 1.62 1.02 1.34ns
think about getting vaccinated with [...]

ESP: Las manos se le humedecen o sudan cuando piensa en
vacunarse de [...]

I'T: Ti si inumidiscono o sudano le mani quando pensi di
vaccinarti contro il Covid-19

ENG: You are afraid that the [...] vaccine could 1 5 2.88 1.46 5.79"
cause side effects

ESP: Tiene miedo de que la vacuna de [...] pueda causarle
efectos secundarios

I'T: Hai paura che la vaccinazione contro il Covid-19 possa
causarti effetti indesiderati

0.45

ENG: You cannot sleep because you are worried 1 5 1.66 1.11 -1.650
about having to get vaccinated against |...]

ESP: No puede dormir porque le preocupa tener que
vacunarse de [...]

I'T: Non riesci a dormire perché ti preoccupa doverti
vaccinare contro il Covid-19

ENG: Your heart races or beats when you think 1 5 1.72 1.16 -1.240s
you need to get vaccinated with [...]

ESP: El corazon se le acelera o palpita cuando piensa que
tiene que vacunarse de |...]

I'T: Ti si accelera il battito cardiaco o hai le palpitazioni
quando pensi di doverti vaccinare contro il Covid-19

Note: N = 1111; s.d. = standard deviation; ns = not statistically significant; ESP = Spanish version of
Malas & Tolsa (2021); ENG = English version of the items presented in Malas & Tolsa (2021); IT =

Italian version of the items that are actually validated in the paper.

As shown in Table 1 for half of the items there were no statistically significant differences
between the Italian and Spanish versions. For items 1, 2, and 4 small-medium differences were
detected following the well-established Cohen’s cut-offs (0.2 for small effects, 0.5 for medium
effects, 0.8 for large effects; Cohen, 2013). For all these three items the Spanish sample reported
higher values of vaccine fear, plausibly due to the different times in which data collection
occurred between the two studies (December 20 for the Spanish version, December 21/January
22 for the Italian version) and thus, familiarity with vaccination (Elbur et al., 2016; Elgendy &

Abdelrahim, 2021; Saied et al., 2021).
3.2. Confirmatory Factor Analysis.

CFA was performed on the whole sample (N = 1111) to confirm the factor structure found by
Malas & Tolsa (2021). The six items (i.e., exogenous variables) were used as indicators of the
two latent variables (i.e., somatic and cognitive fear of vaccination) as represented in Fig.1.

Overall, the hypothesized measurement model provided satisfactory data model fit statistics also

8
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in our Italian sample (y*/df = 2.45; CFI = 0.99; TLI = 0.99; RMSEA = 0.036; SRMR = 0.010).
Moreover, all factor loadings resulted statistically significant and in line with the values of Malas

& Tolsa (2021).

/ ITEM 1

Cognitive 90 ITEM 2

\ ITEM 3

93

.86

.76

/ ITEM 4

Somatic 88 ITEM5

\ ITEM 6

.80

.93

Figure 1. Results of confirmatory factor analysis of the two-factor model.
3.3. Sex and Vaccination invariance.

Subsequently, we proceeded with two multigroup confirmatory factor analyses to investigate
VFS-6 invariance across sex and vaccination. In general, three types of invariance can be tested:
configural (i.e., the structural CFA model is equivalent across groups), metric (i.e., factor
loadings are the same across groups), and scalar (the intercepts are assumed equal between
groups). From a theoretical point of view, a construct should be scalar invariant, nonetheless,
reaching metric invariance has been considered enough by several authors for proceeding with
inferential analyses (Hsiao & Lai, 2018; Vandenberg & Lance, 2000). Regarding the variable sex,
the difference between the configural and metric models was not statistically significant
(ACFlLeonfigurat-metic = -001; ARMSEA configuramenic = .005), while the configural and scalar models
appeared to be statistically different at least regarding the variation in CFI (ACFI mewic-scaar = .005;
ARMSE Apetrie-scater = .01). As for the difference between people vaccinated and non-vaccinated,
once again just metric invariance was achieved (ACFleonfiguratmeric = .001; ARMSEA configural
metric < .001; ACFInetsic-scater = 0525 ARMSEA messicscatr = .07). Overall, factor loadings appeared

equivalent across both sex and vaccination.

9
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3.4. Validity and reliability

As a first step, to test hypotheses 1, 2, and 4 we relied on Pearson’s correlation (Table 2).

Duradoni et al.

Table 2. Full correlation matrix of the psychological variables included in the data collection.

Variable M | s.d. 1 2 3 4 5 6 7 8 9 10 1 12
1. VES-6 cognitive 7.61 | 4.09

2. VFS-6 somatic 5.00 | 3.01 | 0.70™

3. VES-6 total 12.62 | 6.56 | 0.94" | 0.90""

4. Fear of needles 1.73 | 0.97 -0.03 0.02 -0.01

5. Fear of side effects | 2.28 | 0.97 | 0.65™ | 0.50 | 0.63"" [ 0.10™

6. Fear of no benefit | 1.86 [ 0.92 | 0.38™ [ 0.35" | 0.40" [ 0.01 | 0.54™

7. Fear of harm 2.09 | 0.99 [ 0.66" ] 050" [ 0.64™ | 0.04 [ 0.797 | 0.58""

8. VH confidence 10.21| 3.35 [-0.77]-0.55""[-0.73"*"| 0.07° |-0.57""|-0.41" | -0.65""

9. VH complacency 544 | 283 | 0.62"* | 0.46™ | 0.60"* | -0.07" | 0.43"* | 0.30"* [ 0.50"" | -0.71""

10. VH constraints 477 | 229 ] 0.65 | 0.57 | 0.67* | -0.04 [ 0.46™ | 0.34"" | 0.50"" [ -0.65"" | 0.75™

11. VH calculation 11.03 | 2.65 | 0.40™ | 0.28" | 0.38"* | -0.04 | 0.28" | 0.17"" | 0.30"* | -0.36"* | 0.31™ [ 0.30"**

12. VH collective 1195 3.00 | 0.67" [-0.50""]-0.65"" 0.06" [-0.43"*]-0.32"*|-0.50"" | 0.77*** | -0.75"" | -0.67" | -0.31"**
responsibility

13. Vaccine Anxiety 2.62 | 1.09 [ 0.85" ] 0.62" [ 0.81™ | -0.05 | 0.67"" | 0.48™ [ 0.74™ | -0.85"" | 0.69™" | 0.67"" | 0.39™" | -0.72"**

Note:N = 1111. p<0.05; “p<0.01; “"p<0.001; s.d. = standard deviation.

As we can gather from Table 2, VEF'S-6 (both in its dimensions and total score) was positively
correlated with fear of side effects, receiving harm from vaccination, and no benefit, while it
appeared independent from fear of needles/injections (H1). As expected vaccine fear was
strongly correlated with all dimensions of vaccine hesitancy (H2). Notably, on average, the
vaccine fear cognitive component appeared to have a higher correlation with vaccine hesitancy
than the somatic component. Vaccine anxiety appeared to be positively and highly correlated
with vaccine fear (with a correlation between 0.60 and 0.80) (H4). In an exploratively way, we
also analyzed the relationship of VFS-6 with participants’ age. Vaccine fear seemed positively
correlated with age but with a negligible effect size (fecogniivey = 0.11 ; p. <0.001; tomaie = 0.14 5
p- <0.001; feomy = 0.13; p. <0.001). Subsequently, we assessed whether people with a higher
vaccination fear were less inclined to get vaccinated through Welch’s t-test. On average among
vaccinated people, we observed lower vaccination fear levels than in not vaccinated individuals
(H3). More specifically, cognitive dimension (teswog= 21.85; p. <0.001; d = 1.76), somatic
dimension (tass79= 9.37; p. <0.001; d = 0.69), and vaccine fear total score (teison= 17.73; p.
<0.001; d = 1.51) appeared significantly higher in unvaccinated individuals. In our case, based

on benchmarks suggested by Cohen (1988), we had two large differences and one medium-large

10
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difference. Eventually, we tested possible sex-related differences in vaccine fear scores following
our fifth hypothesis (H5). We observed how females, on average, appeared more afraid of
vaccination in the cognitive (tgoson= -3.07; p. = 0.002; d = -0.20) and somatic components
(tazss0= -4.59; p. <0.001; d = -0.29), as well as concerning the total score (ters0= -4.03; p.

<0.001; d = -0.26). However, the effect size related to such differences appeared quite small.

The reliability analysis of the VFS-6 model was performed by calculating both McDonald’s
omega and Cronbach’s alpha given the consensus in the psychometric literature that the latter
can be a sub-optimal choice (Dunn, et al.,, 2014; Hayes & Coutts, 2020; Watkins, 2017).
Nonetheless, since coefficient alpha is a special case of omega when alpha's assumptions are
satisfied (McDonald, 1999), we relied on alpha interpretation rules to discuss SMC reliability.
Both VFS-6 factors showed an optimal reliability (VES-6cognitve) 0 = .86; &= .85; VFS-0somatic) @
= .87; a=.84) (DeVellis, 1991; Nunnally & Bernstein, 1994).

4. Discussion

The main goal of our research was to translate and validate the 6-Items Vaccination of Fear
Scale (VFS-6) for the Italian population. Having a valid and reliable measure of vaccination fear
can help model vaccination behavior more effectively and thus foster vaccination, which is
currently the most cost-efficient way to deal with COVID-19 (OWIDM, 2022; WHO, 2019),
limiting negative outcomes in terms of mental health (Caffieri & Margherita, 2021; Ciccarelli et
al., 2022; Filindassi et al., 2022; Goti et al., 2022; Guazzini et al., 2022a; Moroianu et al., 2021;
Ranieri et al., 2021; Rolle et al., 2022) and avoiding overloading hospital facilities (Di Trani et
al., 2022; Maniaci et al., 2022; Rahnea-Nita et al., 2021). The findings supported the reliability
and validity of the translated VFS-6 and its use for assessing vaccination fear in the Italian
population. The translation of instruments is an important way to include non-English speakers
in surveys and investigations or to conduct cross-national research (Sha & Immerwahr, 2018).
This could also maximize the likelthood that each instrument’s version is culturally and
linguistically appropriate for its target population (Goerman & Caspar, 2010). CFA confirmed
the factor structure found by Malas & Tolsa (2021). Both factors, VFS-6 cognitive and VFS-6

somatic, showed optimal reliability.

Related to the hypothesis, our findings appeared in line with the previous literature. Fear is a
much-researched psychological construct (Settineri & Merlo, 2020) that is particularly related to
anxiety (APA, 2013). Thus, we assumed a positive correlation between vaccine fear and vaccine

anxiety (hypothesis 4) was indeed found. In line with the literature we also observed how

11
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vaccination fear was positively correlated with fear of side effects, receiving harm from
vaccination, and no benefit, while it was not correlated with fear of needles/injections
(hypothesis 1, Mellers & McGraw, 2001; Malas & Tolsa, 2021), thus confirming that fear of
adverse reactions caused by the vaccine are frequent arguments to reject vaccination (Hortal &

Di Fabio, 2019).

Scholars considered fear of vaccination an important factor in vaccine hesitancy dynamics
wortldwide (Jiménez-Corona & Ponce-de-Ledn, 2011; Killgore, et al., 2021; Larson et al., 2015;
MacDonald, 2015; Rief, 2021; Tsheten et al., 2022). Our results suggested that vaccine fear is
strongly and positively correlated with vaccine hesitancy scores (hypothesis 2) and people who
have a high score of vaccination fear are less inclined to get vaccinated (hypothesis 3). Finally,
we analyzed the socio-demographic information, founding that on average females are more
likely to have higher levels of vaccination fear (hypothesis 5), as already shown in the literature

(Killgore et al., 2021; Malas & Tolsa, 2021; Tahir et al., 2021).

Vaccination has proven to be one of the most cost-efficient ways to avoid diseases, and its
refusal has proven to be a significant threat to global health (WHO, 2019). Due to this fact, it is
important to have a tool for measuring vaccine fear in order to reduce the avoidance and
hesitancy of vaccination. In this sense, the VFS-6 appeared as a particularly useful tool given
that it represents a standardized tool with robust psychometric properties, good reliability, and
internal consistency (Malas & Tolsa, 2021) that can be used to monitor and make decisions on
intervention plans (Ahorsu et al., 2020; Pakpour & Griffiths, 2020) to prevent and treat through
appropriate intervention vaccination fear, and it can be useful in the process of understanding

fear of vaccines, vaccine hesitancy and on acceptance rates (Malas & Tolsa, 2021).
5. Limitations and conclusion

Our study research had some limitations. First, our results are correlational and no causation
can be inferred. Moreover, due to a non-probability sampling technique, the results are hardly
representative of the whole Italian population. Generalizability is also potentially hindered by
the recruitment channel used. Although Internet access and social media use are quite
ubiquitous in Italy (Statista Research Department, 2021), we were not able to get answers from
digitally-excluded people (Robotham et al., 2016). Covid-19 vaccination was also a particularly
sensitive issue in our country and therefore dynamics of social desirability could have influenced
the responses of the participants. Eventually, the increase in the familywise error rate across the

reported statistical analyses was not controlled.
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Despite these limitations, considering our results, it is clear that fear of vaccination is an essential
dimension to understanding and modeling people's vaccination behavior. Our results can be
used to design prevention programs to help overcome vaccination fear and promote preventive
behaviors like vaccination. In this historical period, it seems even more important to have a tool

to measure the fear of vaccination and VFS-6 is a reliable and valid tool.
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