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Abstract

Foreward. Nurses’ attitudes towards COVID-19 vaccination is a relevant issue, for the protection of the
vulnerable people they care for, and the key role they play in promoting health behaviors that encourage
trust and adherence to vaccination among population. This study aimed to validate the Italian version of
the Vaccination Attitudes Examination (VAX) scale and to describe nurses’ attitudes towards COVID-19
vaccination.

Design. A cross-sectional study was carried out from May to June 2021. Descriptive statistics, Explorative
and Confirmatory Factor Analyses has been performed.

Methods. An online survey was carried out in Italy. The VAX scale referring to the COVID-19 vaccine was
used.

Findings. 430 nurses participated in the study, mainly female (73.2%). Mean age was 40.2 years. VAX
scale revealed an optimal reliability; Exploratory Factor Analysis and Confirmatory Analysis supported a
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4-factors model. VAX scale mean scores showed low mistrust about vaccine’s benefit (2.03+1.07), concerns
about commercial profiteering (2.33+1.39) and preference for natural immunity (2.90+1.37). More worries
concerning unexpected future effects were found (4.46+1.36). Gender, taking care of a frail person in family,
having children or working in a COVID-19 setting are no significantly related to vaccination attitude. Par-
ticipants from northern Italy expressed greater confidence in vaccine’s benefits, the younger had significant
lower scores about commercial profiteering.

Conclusions. The Italian version of the VAX scale resulted a reliable tool to assess the nurses’ attitudes
towards anti-COVID-19 vaccination. An overall positive nurses’ attitude towards the COVID- 19 vaccination
was highlighted. The concern about unforeseen future effects suggested the need to increase the information
on this issue.

Clinical relevance. The results provided a valid and reliable tool to measure vaccination attitudes in the
Italian context. This study could strengthen the health policies with educational interventions of healthcare
workers through specific vaccination pathways. The healthcare professionals’ vaccination attitudes play

the key role also in promoting vaccination uptake in the population.

Introduction

Population attitudes toward vaccination
is a relevant issue in public health policies.
Despite the wide amount of evidence about
the effectiveness of vaccines in preventing
communicable diseases and in decreasing
morbidity and mortality, vaccination adherence
is still a major concern worldwide (1).

Vaccine Hesitancy as an obstacle to the
success of vaccination campaigns in general
and specifically against COVID-19

Nowadays, due to the COVID-19
pandemic, vaccination uptake is a crucial
issue to designing public health’s effective
approaches and policies in facing the
pandemic. The COVID-19 vaccination is
considered the most effective measure to
prevent the novel coronavirus spread and
to reduce the hospital admission rates and
deaths (2). The failure to achieve a proper
vaccination coverage at the population level
is considered as a major global health threat
over time and it is a recurrent problem in the
seasonal influenza vaccination (1). In the
past, HIN1 pandemic already highlighted
critical vaccination rate (3). Public health
policies for a compulsory vaccination are
not an option, and even counterproductive
nowadays, due to the individual-oriented
societies (4). A most effective approach
should consider tailoring public policies and

health campaigns in order to promote healthy
behaviors in the population and to improve
the motivational factors which support
adherence to vaccination (4), encouraging
confidence in the vaccine rather than a simple
acceptance (5). Mandatory vaccination is a
controversial issue even regarding HCWs
and still-open ethical debate (6, 7) due to it
could improve anti-vaccination behaviors and
concerns among the population. Deepening
the attitudes toward vaccination is a first
step in understanding individual adherence
to being vaccinated. To achieve an intrinsic
motivation towards health recommendations
is widely recognized as a gold standard to
reach and a more stable outcome over time,
when compared to an extrinsic adherence
due to a mandatory policy: this effect has
already been detected when promoting
the quarantine policies for COVID-19
vaccination (8).

Vaccine hesitancy as a specific issue due to
healthcare workers

Healthcare workers’ (HCWSs) adherence
to vaccination is an even more critical topic,
due to the fact that they are supposed to
deliver care to vulnerable people and the
vaccine has the purpose to both protect the
individual and the community. HCWs are
at higher risk of being infected and to be
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potential transmitters of the coronavirus
in the workplace. In another perspective,
HCWs are also an important source of
information regarding health behaviors and
disease prevention, and they play a key-role
in recommending vaccination to the general
population; therefore, HCWs can represent
one of the strongest determinants of people’s
willingness to vaccinate (9, 10). In detail,
nurses play a key role, not only in terms of
vaccine administration but also in terms of
education to the patients and the community
(11, 12).

Vaccination’s adherence by the HCWs
has been acknowledged as critical in
the past. For example, the yearly flu-
vaccine is highly recommended to all
HCWs, including nurses; anyway the final
vaccination rate is widely below the target of
75% coverage recommended by the World
Health Organization (1, 13, 14).

Relating to COVID-19 vaccine, in many
countries HCWs have been the first group
eligible to be vaccinated, but vaccination
hesitancy and uptake among HCWs is still
a controversial issue (15, 16).

Failure to vaccinate could depend
on many different individual factors:
from forgetfulness and lack of time, to
concerns about the medical intervention,
to medicaments’ safety concerns, or to the
commercial concerns toward the government
or pharmaceutical companies (17, 18). To
identify the roots of vaccination hesitancy
and the attitudes toward vaccination are
pivotal factors to detect the effective
interventions in promoting vaccination
uptake. First of all, it is crucial to adopt
an effective tool to measure vaccination
hesitancy, so to support the decision-makers
on reliable and valid evidence.

This study aims to validate the Italian
version of the Vaccination Attitudes
Examination (VAX) scale as a useful tool in
addressing effective interventions to promote
vaccination and to describe the attitudes of
nurses toward COVID-19 vaccination.

Methods

Research design

A multicenter cross-sectional study
was carried out during the third wave of
COVID-19 pandemic, from May to June
2021. An online survey was publicly spread
at National level and promoted through the
formal and informal networks of healthcare
professionals.

Participants

Overall, 430 nurses participated
in the study and sent the filled survey
questionnaires back. Participants were
recruited with a convenience sampling
criterion, a snowball sampling further
contributed to survey dissemination. Formal
and informal professional networks have
been involved to spread the survey among
the target population.

Data collection procedures

Data were collected by employing
an online survey approach, developed in
LimeSurvey. A CAPTCHA system has
been implemented to prevent inappropriate
accesses to the survey by internet-bots, a
cookies recording system was adopted to
prevent duplicate imputs from the same
user’s device (19).

Instrument description

The VAX scale consists of 12 items rated
on a Likert scale of agreement ranging from
one (totally disagree) to seven (totally agree)
(18, 20).

Previous research findings based on an
Exploratory Factor Analysis (EFA) and
a Confirmatory Factor Analysis (CFA)
identified 4 factors: mistrust of vaccine
benefit (3 items); worries about unforeseen
future effects (3 items); concerns about
commercial profiteering (3 items); preference
for natural immunity (3 items) (18). The
lower the scores in the VAX scale, the higher
the positive attitude toward the vaccine.



Three items of scale were reversed, so the
score was inverted as well in presenting the
results, in order to properly represent the
factor. In detail, the items “I feel safe after
being vaccinated”, “I can rely on vaccines
to stop serious infectious diseases” and “I
feel protected after getting vaccinated” are
intended to represent the factor “mistrust
of vaccine benefit” by adopting a reverse
scoring.

In this study, participants were asked to
fill the VAX scale referring to the COVID-
19 vaccine.

Content validity

A forward and backward translation
process has ensured content validity: the
English version of the VAX scale was
translated into Italian by a panel of four
researchers confident in Italian and English
language and familiar with the topic. The
panel achieved a common agreement on
the Italian translation of the scale, no
items’ deletion was necessary neither
cultural adaptation of the items. The Italian
version was blindly back-translated into
English by an English mother tongue.
Finally, the original English version and
the English back-translated version were
blindly compared by another researcher,
fluent in English and familiar with the topic.
The third independent researcher stated the
content equivalence of the two versions and,
in this way, the content validity of the Italian
translation (21, 22).

Data analyses

Data were analyzed with Stata v12
(23) and SPSS v22 (24). The statistical
significance was set at p value <0.05.

Preliminary analyses and sample size
Multivariate normality was previously
checked in order to ensure the necessary
prerequisite to properly choose the CFA’s
estimation approach and to properly perform
multivariate statistics (25, 26). Due to the
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data collections criteria, the VAX scale’s
items were compulsory to fill prior to
submit the questionnaire, so no missing data
analyses were required. Multivariate outliers
were detected by considering Mahalanobis
distances and their p-value in the chi-square
distribution, taking into account 12 degrees
of freedom. In case of multivariate outliers’
detection, they would be deleted listwise
and multivariate normality further tested
(25). The “bacon” package was adopted to
detect multivariate outliers (27); multivariate
normality was tested considering the
Mardia’s kurtosis and its p-value in the
chi-squared distribution. Finally, construct
validity was assessed by performing a
Confirmatory Factor Analysis (CFA). In
order to properly perform data analyses, it
was recommended to achieve a participant
to parameter ratio from 10:1 to 20:1 (26, 28).
Accordingly, the required sample size was
ranging from 120 to 240 participants.

Psychometric testing: reliability and
validity

Descriptive statistics were calculated
to describe scale items and the sample.
Cronbach’s alpha was performed to test
instrument reliability. Values >0.90 are
considered excellent, values >0.70 and
<0.90 are rated as good, while values >0.60
and <0.70 are acceptable. Values <0.60 are
non-acceptable (29). To identify each item’s
contribution to the overall scale’s reliability,
alpha values were calculated adopting the
one-by-one deletion of items from each
factor; if the scale’s reliability increases
over 0.10, an item should be deleted (30).
Corrected item-to-total correlations were
calculated and considered acceptable if they
were over 0.30 (29).

Confirmatory Factor Analysis (CFA)
was performed to assess the construct
validity of the VAX scale. The 4-factor
model detected in previous studies (20)
was tested with CFA. The Maximum
Likelihood (ML) approach would be adopted
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to estimate the model’s parameters in case
of multivariate normality. If a non-normal
multivariate distribution would be detected
the parameters’ estimation approach will
be the Asymptotic Distribution Free (ADF)
(26, 31). The fit indices were calculated to
state the model’s validity. Fit indices were
considered acceptable for RMSEA (Root
Mean Square Error of Approximation) and
SRMR (Standardized Root Mean Residual)
< 0.08 and CFI (Comparative Fit Index)
and TLI (Tucker-Lewis Index) > 0.90 (26,
31). Exploratory Factor Analysis (EFA) was
performed to represent items’ loadings and
the scale variance. EFA was performed by
adopting the Principal Component Analysis
in order to detect the maximum variance in
a given set of factors and items (32) and by
using the Varimax rotation approach with a
fixed solution for the 4-factor model. Kaiser-
Meyer-Olkin (KMO) test and Bartlett’s test
for sampling adequacy were calculated to
test the requirement to properly perform
the EFA (32).

Ethical considerations

National and European laws (33) have
been adopted to ensure data confidentiality,
together with the Personal Data Act (34).
Data collection and data analysis phases
were performed in order to warrant data
confidentiality. The electronic data were saved
in a protected folder, accessible only by the
principal investigator. The survey platform
was protected by a strong-recognized
password and a two-step authentication
method. Participants received a disclaimer
on the first screen of survey presentation
that included details about the study as well

Table 1 - Factors’ descriptive statistics.

as information about how participant data
would be handled. The submission of the
survey’s answers stated the participant’s
consent. Due to the type of data collected
and the online data collection approach,
no ethical approval neither administrative
permissions were necessary.

Results

The sample was distributed for the
26.5% (114/430) in the north of Italy, the
37.7% (162/430) in the center and the
35.8% (154/430) in the south or islands.
The participants were mainly female (73.2%
- 315/430). The mean age was 40.2 years
(SD=11.62; median=40; min=22; max=65).
The mean years in the nursing profession
were 15.9 years (SD=12.06; median=14.5;
min=0.08; max=40), while the years spent
in the ward or service where the participant
was working at the moment of the survey
were 8.8 years (SD=9.73; median=4.0;
min=0.08; max=40). A total of 199 (46.3%)
participants in the past year worked in a
COVID-19 area. The participants’ marital
status was: 39.1% (168/430) single and
51.9% (223/430) married or a cohabitant
couple, the remaining sample was divorced
or widow. The 61.4% (264/430) of the
sample declared to live or to take care of
frail person in their close familiar network
and the 51.9% (223/430) had children.

Descriptive statistics showed an overall
mean value for the VAX scale of 2.93
(SD=1.01, median=2.75, min=1, max=7).
The highest mean score was detected in the
“worries about unforeseen future effects”

Factors mean (+SD) median min max
Mistrust of vaccine benefit 2.03 (£1.07) 1.67 1 7
Worries about unforeseen future effects 4.46 (+1.36) 4.67 1 7
Concerns about commercial profiteering 2.33 (£1.39) 2.00 1 7
Preference for natural immunity 2.90 (+1.37) 2.67 1 7
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factor (4.46x1.36), while the lowest mean
score was reported in the “mistrust of
vaccine benefit” factor (2.03+1.07). Table
1 reports the detailed descriptive statistics
for each factor.

Participants reported the highest level
of agreement in the item “althought most
vaccines appear to be safe, there may be
problems that we have not yet discovered”
with a mean score of 5.28 (x1.40). The
reversed score for the item “I can rely on
vaccines to stop serious infectious diseases”
indicates also a high degree of trust in
the vaccine to prevent infectious diseases
(1.67x1.11). Participants also showed
disagreement about the item “vaccination
programs are a big con” (1.94+1.42). Table
2 reports the descriptive statistics for each
item.

The overall internal consistency was 0.89
and the Cronbach’s alpha values ranged from
0.77 t0 0.86. Cronbach’s alpha values did not
increase if each item is deleted one by one,
indicating that each item contributes to the
overall realiability of the scale. Item-to-total
correlations are above 0.30. Table 2 reports
the detailed statistics of the scale and the
reliability indexes.

EFA showed an overall variance of
76.3%. In detail, the “preference for natural
immunity” factor explained the 45.8% of the
scale, the “mistrust of vaccine benefit” factor
explained the 13.0%, the “worries about
unforeseen future effects” factor the 10.6%,
while the remaining 6.9% is explaned by the
“concerns about commercial profiteering”
factor (Table 3).

Preliminary analyses did not detect
multivariate outliers in the data distribution,
anyway, the multivariate normality
was not verified. In detail, Mardia’s
kurtosis test pointed out a p<0.001 (chi-
squared=1513.76), indicating a non-normal
multivariate distribution. According to this
premise, CFA was performed by adopting
the ADF estimation approach. The 4-factors
model was tested and verified by fit indexes:

RMSEA=0.045 (90%CI=0.030-0.059),
SRMR=0.349, TLI=0.868, CFI=0.908
(Table 4).

Sensitivity analysis

In order to assess whether some sample
characteristics had biased our results, a
t-test was performed to check if taking
care of a frail person in the close familiar
network or having children or working (or
having worked) in a COVID-19 clinical
setting significantly affected the descriptive
statistics: no statistical significant differences
were detected in the factors’ mean scores
related to these charactersitics. Also, no
difference based on gender were found and
no statistical significance has been detected
among age groups, except for the age group
up to 25 years, which in the “concerns about
commercial profiteering” factor, reported
significant lowest scores (p=0.001). In
the same vein, the difference between
the mean scores among the geographical
areas have been tested by performing
ANOVA: statistical significance in the
mean scores’ difference has been detected.
In detail, the participants from the north
of Italy reported significant lowest scores
in the “mistrust of vaccine benefit” factor,
“concerns about commercial profiteering”
factor and “preference for natural immunity”
factor (p<0.05). No statistical significance
has been detected among the geographical
area in the “worries about unforeseen future
effects” factor. Table 5 reports the mean
scores for each factor by geographical area
and the ANOVA results.

Discussion

The VAX scale measures the vaccination
attitudes, with lowest scores representing a
positive attitude. The scale demonstrated
an optimal reliability. The 4-factors model
explains a high variance of the phenomenon
and it is consistent with previous studies. The
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Table 4 - CFA fit indexes.

. RMSEA
Chi-square p (90%CI) SRMR CFI TLI
85.532 <0.001 0.045 0.349 0.908 0.868

(0.030-0.059)

Table 5 - ANOVA: factors by geographical areas.

Geographical area

North (N=114) Centre (N=162) South (N=154) F p-value
mean (xSD) mean (xSD) mean (xSD)
Mistrust of vaccine benefit 1.83 (x£0.83) 2.20 (£1.25) 2.01 (=0.99) 423  0.015
Worries about unforeseen future effects 4.41 (x1.21) 4.38 (£1.43) 4.58 (+1.38) 098 0.374
Concerns about commercial profiteering 1.91 (£1.05) 2.43 (x£1.45) 2.54 (x1.47) 7.85 <0.001
Preference for natural immunity 2.65 (x£1.26) 2.89 (x1.41) 3.10 (x1.39) 3.65 0.027

non-normal multivariate distribution of the
sample could affect the fit indexes, which,
anyway, confirm a satisfactory validity.

Given the growing need to overcome
vaccination hesitancy, it is crucial to measure
in a reliable and valid way the vaccination
attitudes, so to detect the main factors
which address people’s health behaviors
and the willingness to get vaccinated. By
detecting these factors, the decision-makers
at the public health level can design the
vaccination campaigns in a tailored way
and they can better tackle on the vaccination
uptake in population. This study provided a
preliminary validation of the VAX scale in
the nursing profession and it is a first pillar
to further validate the VAX scale in the
general population or to surveying the most
reluctant cluster in order to understand the
vaccination attitudes.

The validation of the VAX scale also
supported a first understanding of nurses’
attitude towards COVID-19 vaccine and
we detected an overall positive attitude
toward the vaccine. Participants reported low
mistrust about vaccine’s benefit as well as
low concerns about commercial profiteering
and low preference for natural immunity.

However, high scores have been detected
about the worries concerning unexpected
future effects. Therefore, even if our results
showed positive nurses’ attitudes towards
COVID-19 vaccination, this specific concern
about unexpected future side effects should
not be underestimated. In fact, this finding
suggests to tailor the vaccination campaign
on this topic in order to reduce HCWs’
hesitancy toward the vaccine and to improve
the vaccination rate. -

These descriptive results support public
health policies in tailoring educational
interventions to improve vacciation uptake
in nursing profession.

Our study also provided some findings
on the sociodemographic characteristics
on the COVID-19 vaccination attitudes.
Our findings showed that there are not
associations between gender and the main
factors of the VAX scale, contrary to results
of previous studies in the general population
(4, 35) and in the HCWs (36-38), in which
female HCWs showed a higher COVID-
19 vaccination hesitancy compared to the
male HCWs. The age too was not also
significantly associated to the attitude
towards COVID-19 vaccine in regard of
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“mistrust of vaccine benefit”, “worries about
unforeseen future effects” and “preference
for natural immunity”. Anyway, our results
highlight that the younger HCWs (age group
up to 25 years) have significant lower scores
in regard of the “concerns about commercial
profiteering”. However this finding has to
be interpreted with caution due to the fact
that most of the participants were between
26 and 56 years (n=334), while the 18-25
age category was much less represented
(n=63).

Taking care of a frail person in the close
familiar network, having children or working
(or having worked) in a COVID-19 setting
have no significant contribution to explain
vaccination attitude.

We also observed a difference between
the mean scores across the geographical
areas, in particular participants from northern
Italy expressed greater adherence to the
benefits of the vaccine, and fewer concerns
about commercial exploitation. These
results could be explained by considering
that northern Italian regions have been
among the most affected by the spread of
the coronavirus since the beginning of the
pandemic and some of these regions have
continued to record the highest number of
cases and deaths due the SARS-Cov-2 (39).
To our knowledge, this is the first study
performed on italian nurses during the period
immediately following HCWs vaccination,
but prior to the effective application of the
decree in terms of suspensions from the
workplace (40); this aspect needs to be
taken into account because participants’
perceptions were not yet impacted by the
recent socio-political climate on this topic.

Limitations

The first limitations of the study is about
the distribution of the sample: because
multivariate normality was not achieved, the
validation of scale, even if performed with
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a proper approach to managing the non-
normal distribution, would benefit more of
a larger sample and of multivariate normal
distribution.

Second, data were collected from a
sample of Italian nurses, therefore, the
generalization of our results to a larger
population should be considered with
caution, due to the national policies and
epidemiological situation overtime.

Third, the social desirability and the
auto-selection bias should be considered, as
nurses with higher motivation in vaccination
might have been more prone to fill the
questionnaire; similarly, some nurses may
have preferred not to participate in the study
due to their divergent opinion in respect to
the recent Government policies about the
vaccination of HCWs. However, the online
survey method would mitigate this as the
identity of the respondent was unknown.

Moreover, some demographic
characteristics, such as gender (male
sex) and age classes (18-25 years) were
underrepresented in our sample and this
aspect did not allow us to better explore the
associations between variables. While our
sample was adequate to perform a validation
study, a larger sample is required to better
surveying the population and achiving a
more consistent inference on vaccination
attitudes.

Conclusions

The Italian version of the VAX scale
resulted to be a simple and reliable tool
to assess the nurses’ attitudes towards
anti-COVID-19 vaccination in the Italian
context, that could be easly applied in
other situantions and settings to understand
the dimension of vaccination attitudes in
different cathegories of people.

The findings of this study also highlighted
an overall positive nurses’ attitude toward
the COVID-19 vaccination. The main
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concern were related to nurses’ perception
of vaccines safety in terms of unforeseen
future effects. In order to promote individual
and collective trust in vaccines, a broader
approach would be needed: health policies
should be supported by a tailored education
and information of healthcare workers, due
to healthcare workers’ play a key role in
promoting vaccination adherence by the
population.

Implications for research and clinical
practice

The vax scale is psychometrically valid
as a tool for measuring attitude towards
COVID-19 vaccination among nurses
and, overall, our results provide evidence
supporting the validity and reliability of the
italian version of the VAX scale. Therefore,
the adoption of the VAX scale is promising in
order to measure the vaccination attitudes in
a broader perspective. This scale is a simple
and quick to fill tool, that could be easily
adopted in the clinical practice. Moreover,
it represents a reliable and valid instrument
to design targeted interventions for each
specific factor, so to improve vaccination
attitudes.
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Riassunto

La propensione alla vaccinazione COVID-19 nella
professione infermieristica: validazione della versio-
ne Italiana della VAX scale e studio descrittivo

Premessa. La propensione alla vaccinazione fra gli
infermieri ¢ un elemento rilevante per la protezione
della popolazione fragile e per il ruolo che gli infermieri

ricoprono nel promuovere comportamenti di salute nella
popolazione che possono favorire la vaccinazione e la
salute pubblica. Questo studio si propone di validare la
versione italiana della Vaccination Attitudes Examination
(VAX) scale e di descrivere la propensione degli infer-
mieri verso la vaccinazione COVID-19.

Disegno di studio. E stato condotto uno studio tra-
sversale nel periodo Maggio-Giugno 2021. Sono state
elaborate le statistiche descrittive, 1’ Analisi Fattoriale
Esplorativa e Confermativa.

Metodi. E’ stata diffusa sul territorio Italiano una sur-
vey online. La scala VAX ¢ stata adottata in riferimento
alla vaccinazione per COVID-19.

Risultati. Hanno partecipato allo studio 430 infer-
mieri, per la gran parte di genere femminile (73.2%).
L’eta media era di 40.2 anni. La scala VAX ha mostrato
un’affidabilita ottimale; sia 1’ analisi fattoriale esplorativa
che quella confermativa hanno confermato la validita
del modello a 4 fattori. La scala VAX ha mostrato valori
medi piu bassi di esitazione alla vaccinazione nei fattori
“sfiducia nel beneficio dei vaccini” (2.03x1.07), “riserve
sugli interessi commerciali” (2.33+1.39) e “preferenza
per 'immunita naturale” (2.90+1.37). Il maggiore
fattore di esitazione ¢ stato “preoccupazioni per futuri
effetti inattesi” (4.46+1.36). Il genere, il prendersi cura
di una persona fragile nella cerchia familiare, avere figli
o prestare servizio presso un’area COVID-19 non hanno
mostrato significativita rispetto la propensione alla vacci-
nazione. I partecipanti delle regioni del nord Italia hanno
manifestato maggiore propensione alla vaccinazione e i
partecipanti pilt giovani hanno mostrato minori riserve
sugli interessi commerciali relativi ai vaccini.

Conclusioni. Complessivamente, ¢ stata evidenziata
un’alta propensione degli infermieri alla vaccinazione.
Le preoccupazioni riguardanti futuri effetti inattesi
suggeriscono di curare particolarmente questo tipo di
informazione. La versione Italiana della VAX scale si &
dimostrata affidabile e valida per valutare la propensione
degli infermieri alla vaccinazione.

Rilevanza clinica. I risultati di questo studio hanno
fornito uno strumento valido ed affidabile per valutare
la propensione alla vaccinazione nel contesto italiano. I
risultati possono rafforzare le linee di indirizzo di salute
pubblica, contribuendo a definire specifici interventi
educativi per gli operatori sanitari. Questi ultimi hanno
un ruolo centrale nel promuovere la vaccinazione nella
popolazione.
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