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Abstract: The adult Vaccine Hesitancy Scale (aVHS) is valid and reliable for evaluating attitudes
toward vaccine preventable diseases (VPDs). The aim of the present study was to evaluate the cross-
cultural adaptation, reliability, and validity of the Italian version of the aVHS. After cross-cultural
adaptation of the aVHS, internal consistency (IC), intra-class correlation (ICC), and content validity
(S-CVI) were evaluated through a survey on 160 workers. Results of the ICC were analyzed on ques-
tionnaires administered twice at a distance of two months and revealed a satisfactory reproducibility
(0.87). The IC of the aVHS was assessed by the Cronbach alpha coefficient test, with a result of 0.94,
demonstrating an excellent IC reliability. The S-CVI calculated for the total scale was 0.97. The aVHS
is a valid and reliable tool for evaluating vaccine hesitancy toward adult vaccinations. We suggest
the use of this scale in upcoming surveys on opinions and perceptions of adult vaccinations.

Keywords: vaccination; workplace; SARS-CoV-2; vaccine hesitancy; Italy; worker; COVID-19; vaccine
preventable disease

1. Introduction

Fighting the COVID-19 pandemic with a vaccine is essential for public and economic
well-being. Nevertheless, realizing this depends on vaccine safety and efficacy and the
strength of public trust in the vaccine.

Vaccine hesitancy is not a new trend, dating as far back as the 19th century when
Edward Jenner developed the smallpox vaccine in England [1].

Despite technological advances, vaccine hesitancy has grown into a progressively
crucial concern in the 21st century, menacing existing herd immunity to highly predom-
inant infections and slowing down improvements toward ongoing disease prevention
measures [1,2]. According to the World Health Organization’s Strategic Advisory Group
of Experts (WHO SAGE), vaccine hesitancy is now defined as “the delay in acceptance
or refusal of vaccination despite the availability of vaccine services. Vaccine hesitancy is
complex and context-specific, varying across time, place, and vaccines. It is influenced by
factors such as complacency, convenience, and confidence” [3]. The outcomes of vaccine
hesitation were in decline in pediatric vaccinations and the shift away from recommended
vaccinations in some groups of workers at high risk of contagion and spread, such as
healthcare personnel (HCP) [4–12].

In just under a year since the start of the SARS-CoV-2 pandemic, vaccines have been
safe and effective and available in many countries, making them one of the swiftest-
made vaccines for an emergent infection to date [13]. For many members of the public,
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the COVID-19 vaccine’s brief production timeline leaves space for doubt [13]. Another
leading cause of hesitancy comes from the rapid increase of conspirative or influenced
communication and information concerning the vaccine [14]. This generates an atmosphere
that makes the community suspicious and skeptical of SARS-CoV-2 vaccination, including
HCP [15–19]. There is a problem regarding the various scales and indices offered to quantify
hesitancy in various target groups, for example, parents, healthcare personnel, chronic
patients, or caregivers. The WHO SAGE Working Group on Vaccine Hesitancy created a
ten-item Vaccine Hesitancy Scale (VHS) to be extensively used in diverse backgrounds and
countries [20]. The VHS is an all-purpose sufficient scale to be useful in many contexts; it
has been verified and psychometrically assessed using survey data from parents who were
questioned about their children’s vaccines [21,22]. Investigations on adult vaccinations are
typically carried out in high-income countries and use instruments with typical frameworks
or using scoping reviews rather than scales [23–25]. There is a lack of data on adult vaccine
hesitancy, without scales that are adjustable to these circumstances. Therefore, while the
literature on SARS-CoV-2 vaccine hesitancy expands, more research on other vaccine-
preventable diseases is crucial. Akel and colleagues carried out a modification of a VHS
for use in adult vaccination in the United States and China [1] to evaluate the correlation
between vaccine hesitancy and SARS-CoV-2. Furthermore, the adult Vaccine Hesitancy
Scale (aVHS) is valid and reliable for evaluating attitudes toward other vaccine preventable
diseases (VPDs).

The 10-item aVHS has a 5-point Likert scale as answer options, ranging from least
hesitant (1) to most hesitant (5).

The aim of the present study was to evaluate the cross-cultural adaptation, reliability,
and validity of the Italian version of the aVHS.

2. Materials and Methods
2.1. Study Design

A prospective and cross-sectional study was performed in the context of periodic
occupational health surveillance by University of Catania, Department of clinical and
experimental medicine, using convenience and snowball sampling [26]. The inclusion
criteria for recruiting workers were: (1) Italian literate individuals, (2) ≥18 year. The
exclusion criteria were: (1) conditions that prevent work activity; (2) comorbidities that
affect functional status; (3) cognitive disorders.

All participants were enrolled in October 2021 and completed for the first time the
aVHS. In December 2021, the second administration of the aVHS questionnaire was com-
pleted to confirm reliability.

Socio-demographic data of workers were evaluated to reveal their interactions to the
cultural adaptation process.

The sample size of the study was determined according to Fayers and Machin sug-
gestions [27]. The sample size should be at least five times the item number in cultural
adaptation, validity, and reliability studies, and also at least more than 100 [27]. Accordingly,
160 workers were enrolled to evaluate the reliability and consistency of the questionnaire.
The sample size for the reproducibility was calculated with the G* power 3 software with
an effect size of 0.4, a probability of error = 0.05, and the power of 0.80 [28]. In detail, the
workers were divided, arbitrarily, into four groups: (1) n.40 HCP; (2) n.40 Master’s degree
graduates; (3) n.40 high-school graduation diploma; and 4) n.40 with only compulsory
schooling.

2.2. Cross-Cultural Adaptation

The cross-cultural adaption process was carried out according to guidelines proposed
by Sousa and Rojjanasrirat [29]. At the same time, the translation of the original version of
the aVHS, available online [30], into Italian was finalized, in agreement with the guidelines
for translation of questionnaires [31]. The detailed stages are as follows.



Vaccines 2022, 10, 224 3 of 7

The English version of the aVHS was separately translated into Italian by two native
Italians with a good knowledge of English. Neither of the translators had knowledge of
the aVHS before. Next, the two translated aVHS (Italian versions) were matched, fused,
and then assessed with the original version. After this, the combined Italian version was
sent back to the translators to be translated into English, separately. A back-translation
version (English) was obtained and after an expert committee (researchers and translators)
examined the translations and resolved incongruities.

A pilot study was carried out administering the questionnaire to 25 workers of various
backgrounds to evaluate the pre-final version of the Italian aVHS. All workers were asked
to report any unclear elements of the questionnaire. Subsequently the commission of
experts met again to evaluate the final questionnaire further. The translated questionnaire
is in the supplementary material of this research.

2.3. Reliability and Validity

The intra-class correlation coefficient (ICC) was evaluated to measure the sensitiv-
ity and reproducibility of the scale. An ICC value superior to 0.80 showed acceptable
reproducibility [32].

The internal consistency (IC) was calculated using the Cronbach alpha coefficient test,
and rates ranging from 0.7 to 0.95 indicate a good internal consistency.

The scale content of validity index (S-CVI) was considered acceptable when the S-CVI
was at least 0.90 [33].

Figure 1 summarizes the cross-cultural adaptation, reliability, and validity of the
Italian version of the aVHS process.
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Figure 1. Cross-cultural adaptation, reliability, and validity of the Italian version of adult Vaccine
Hesitancy Scale (aVHS) for the working-age population.

2.4. Statistical Analysis

All statistical analyses were carried out using jamovi software (version 2.2.5 for Win-
dows) [34].

Mean and standard deviation were presented for quantitative variables. Percentages
were given for qualitative variables.
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3. Results

A total of 160 workers completed the aVHS questionnaire from October to Decem-
ber 2021. As specified in materials and methods, the workers were divided into four
groups according to profession if HCP or the level of education for the other three groups.
Characteristics are presented in Table 1.

Table 1. Worker’s characteristics (n.160).

Variable Group 1 *
n.40

Group 2 *
n.40

Group 3 *
n.40

Group 4 *
n.40

Gender
F (n. %) 20 (50%) 19 (47%) 21 (53%) 21 (53%)

Age (mean ± SD) 44.3 ± 9.8 42.8 ± 8.3 45.7 ± 9.1 44.0 ± 8.6
Occupation

Employee (n. %) 31 (77%) 25 (62%) 33 (82%) 36 (90%)
Chief/Head (n. %) 4 (10%) 9 (22%) 0 (0%) 0 (0%)
Entrepreneur (n. %) 1 (2%) 1 (3%) 2 (5%) 0 (0%)

Freelance (n. %) 3 (8%) 4 (10%) 4 (10%) 2 (5%)
Unemployed (n. %) 1 (3%) 1 (3%) 1 (3%) 2 (5%)
aVHS (mean ± SD) 41 ± 5 ˆ 29 ± 9 ˆ 26 ± 4 ˆ 31 ± 6 ˆ

* Groups: (1) n.40 HCP; (2) n.40 Master’s degree graduates; (3) n.40 high-school graduation diploma; and (4) n.40
with only compulsory schooling. ˆ Statistically significant difference.

The ANOVA aVHS score highlights a statistically significant difference among the
four groups (R2 0.4514; p-value < 0.0001).

Results of the ICC were analyzed on questionnaires administered twice at a distance
of two months and revealed a satisfactory reproducibility (0.87).

The IC of the aVHS was assessed by the Cronbach alpha coefficient test, that results
0.94 demonstrated an excellent IC reliability. The S-CVI calculated for the total scale was
0.97. Table 2 summarizes the results of internal consistency, reliability, and validity.

Table 2. Internal consistency, reliability, and validity of the Italian version of adult Vaccine Hesitancy
Scale (aVHS) for the working-age population.

ICC * (95% CI) IC (α) ◦ S-CVI ˆ

Total Scale 0.87 (0.63–0.96) 0.94 0.97
* ICC = Intra-class correlation coefficient. ◦ Internal consistency (Cronbach alpha coefficient test). ˆ scale content of
validity index.

4. Discussion

This research, after evaluating the cross-cultural adaptation, explored the internal
consistency, reliability, and validity of the Italian version of the aVHS.

The scale demonstrates an excellent IC, making the scale reliable as a tool for evaluating
vaccine hesitancy in adults.

In addition, results highlight that the aVHS shows both concurrent and content.
Although there is no standard method to quantify vaccine hesitancy, a VHS should be
used dichotomously. Indeed, the frequency of vaccine acceptance, be it for influenza or
COVID-19 or other VPDs, is significantly lower in vaccine-hesitant individuals. This model
was examined using the dichotomous predictor [1].

Our study of the four groups of workers revealed that HCPs are less hesitant than other
workers, obviously because they are more educated and have suffered the SARS-CoV-2
pandemic for the past two years.

Furthermore, the aVHS questionnaire should be used in several different settings,
especially to prevent and promote health in the workplace. It is useful for detecting any
reasons that distance adults from vaccination.
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The aVHS has already been used in the survey from different countries. A study
in India investigated COVID-19 and non-COVID-19 vaccine hesitancy, psychosocial as-
pects, measures, and individual-level vaccine hesitancy interventions among perinatal
women [35]. Zhang et al. [36] carried out a study to assess if actions and vaccine decision-
making could contribute to the worldwide spread of infectious diseases, through internet-
based surveys from people living in the United States, China, Taiwan, Malaysia, Indonesia,
and India. Moreover, the aVHS helped to assess the degree to which US parents are ex-
pected to get their children vaccinated against COVID-19 and recognize parental worries
about vaccines [37]. Another investigation used the aVHS to identify the main barriers
to vaccine acceptance among medical students in Kazakhstan [38]. The aVHS was used
to assess vaccination hesitancy against herpes zoster, influenza, and pneumonia among
adults [39,40].

The aVHS could be used together with other tests, for instance, psychometric evalua-
tions, in this case it could highlight how some psychosocial characteristics can influence
vaccine outcome. Investigation to date has shown that the reasons for and expressions of
vaccine hesitancy are extremely different [20] and need to be better known in order to prop-
erly focus on emerging concerns. Justifications for hesitancy can differ depending on the
particular vaccine or vaccines in subject, the persons or groups expressing unwillingness,
and the context. Tools are necessary to assess the scope and scale of hesitancy issues by
vaccine and background. Preferably, a common survey tool that can be used worldwide
would allow comparability across territories.

Researching the global impact of vaccine hesitancy—including willingness to ac-
cept COVID-19 vaccines—could be complicated by the multifaceted nature of this phe-
nomenon [3]. This involves the presence of cognitive, psychologic, socio-demographic and
cultural aspects that impact to vaccine hesitancy [41–44]. Assessment of such factors is
crucial to focus on COVID-19 vaccine hesitancy, after the evaluation of the scope and scale
of this public health risk [45]. This can help in guiding interventional measures aimed at
building and maintaining responses to tackle this threat [46].

There are some limitations in the present study. Firstly, a convenience sampling
method was used, and the participants were recruited from only one occupational medicine
unit. Moreover, we excluded adults with disorders, cognitive impairment, or inability
which prohibit having an active working life.

5. Conclusions

In conclusion, the aVHS is a valid and reliable tool for evaluating vaccine hesitancy
toward adult vaccinations. We suggest the use of this scale in upcoming surveys that
increase the opinions and perceptions of adult vaccinations.

During such a crucial time as the current COVID-19 pandemic, this could represent a
key instrument, since it is capable of evaluating how adult approaches change over time
during the current COVID-19 vaccination campaigns.

Finally, the aVHS could represent a valuable tool to know how these pandemic influ-
ences future vaccine decision-making and respond to such an issue.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/vaccines10020224/s1, Table S1: Italian version of aVHS.
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