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ABSTRACT

Vaccine hesitancy in healthcare workers (HCWs) has been studied for various contagious diseases, but
there is still insufficient knowledge about this phenomenon for COVID-19. We developed and validated
a knowledge, attitude, and practice survey of 39 questions to assess Italian HCWSs' hesitancy toward
vaccination in general (general hesitancy), COVID-19 vaccination (COVID-19 hesitancy), and public health
injunctive measures (refusal of obligations). The survey was administered through a web platform
between July and November 2021. Three multivariable logistic regressions were performed to evaluate
the association between the explored dimensions of hesitancy and the potential determinants investi-
gated. Out of 2,132 respondents with complete answers, 17.0% showed to be generally hesitancy toward
vaccination, 32.3% were hesitant on COVID-19 vaccination, while 18.8% were categorized as refusing
obligations. A significant protective effect against all three dimensions of hesitancy was found for
increasing fear of COVID-19, advising COVID-19 vaccination to relatives and patients, having received
flu vaccination in the previous year and having higher levels of education. Better self-rated knowledge
about COVID-19 vaccines and reading up institutional sources were significantly protective against
general and COVID-19 hesitancy, while being a physician rather than another healthcare professional
was protective only against COVID-19 hesitancy. Conversely, increasing age and referring to colleagues to
expand knowledge about COVID-19 were positively associated with COVID-19 hesitancy. The determi-
nants of general hesitancy, COVID-19 hesitancy and the refusal of obligations are mostly overlapping.
Given the great influence they exert on patients and communities, it is pivotal to limit HCWs vaccine
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hesitancy through appropriate training activities.

Introduction

Vaccination is one of the most significant public health
achievements and it was widely recognized as a key interven-
tion to cope with the pandemic." Vaccines are an example of
disruptive innovation of the contemporary era as demon-
strated by their fundamental contribution to the control of
the COVID-19 health emergency, and their benefits are recog-
nized worldwide; however, many challenges still need to be
addressed to increase vaccination coverage for different vac-
cine-preventable diseases, including COVID-19.?

As of April 2022, five COVID-19 vaccines have received
conditional marketing authorization in the EU/EEA, following
evaluation by European Medicines Agency (EMA), and are
part of the EU Coronavirus Vaccines Strategy Portfolio:
Comirnaty (BNT162b2) developed by BioNTech/Pfizer,
Spikevax (mRNA-1273) produced by Moderna, Vaxzevria
(previously COVID-19 Vaccine AstraZeneca) (AZD1222),
COVID-19 Vaccine Janssen (Ad26.COV 2.5) and Nuvaxovid
(NVX-CoV2373), developed by Novavax.*

Since the approval of the first COVID-19 vaccine in the EU/
EEA in December 2020, the body of evidence regarding vaccine
effectiveness and population impact has been increasing. Data

from the real-world usage of COVID-19 vaccines have con-
firmed the clinical trial findings and showed high vaccine
effectiveness against PCR-confirmed SARS-CoV-2 infection,
significantly reducing viral load, especially toward the first
virus variants.” The five EU/EEA authorized COVID-19 vac-
cines all showed also a very good safety profile in clinical trials
before receiving approval from the European Medicines
Agency (EMA) and safety has always been continued to be
monitored.*

Though the quality of evidence greatly varies depending on
the vaccines considered, those authorized in the EU are safe
and effective to prevent severe COVID-19, hospitalization, and
death against all variants of concern currently known.’
However, questions remain open regarding booster doses and
waning immunity, the immunity duration and heterologous
vaccination.”®

Even though COVID-19 vaccination could be recognized as
one of the tools that has brought to a return to usual activities
in most of countries, many people still show to be hesitant
toward it. Vaccine hesitancy is a complex phenomenon, con-
text specific, varies across time, place, and types of vaccines.” In
this study, we focus on vaccine hesitancy as a state of indecision
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and uncertainty that precedes the decision of being (or not
being) vaccinated. In fact, whereas undergoing vaccination is
a behavioral action that can be measured at the population level
by retrieving vaccine coverage, vaccine hesitancy refers to an
attitude or sentiment that, together with other factors (e.g. legal
constraints), can influence this behavior.'® Thus, we consider
hesitancy as a continuum between those that accept all vaccines
with no doubts to complete refusal with no doubts, with
vaccine hesitant individuals constituting the heterogeneous
group between these two extremes.'"'?

Evidently, the most-cited reason for general population
hesitancy toward vaccination is safety concerns."
Furthermore, a lack of awareness and a low perception of the
severity of preventable illnesses, traits that are commonly
reported also among adolescents,'* and a strong belief in alter-
native medicine have often been cited as elements associated
with hesitancy."” In addition to a segment of population that
refuses vaccines, the novelty of the disease and concerns over
safety and efficacy of the vaccine have generated a sizable
proportion of people indicating reluctance to getting vacci-
nated against COVID-19, as shown in previous surveys con-
ducted in the general population in different countries.'>"®
Unfortunately, hesitant groups are found also among health-
care workers (HCWs). Since the emergence of SARS-CoV-2,
HCWs have been on the front line in caring for COVID-19
patients, and consequently are at high risk of infection.
According to the European center for disease prevention and
control (ECDC), the proportion of HCWs among COVID-19
cases varied from 2.2% to 29% in countries with available
data.'” Despite the unprecedented rates of mortality due to
COVID-19 worldwide and hospitals close to collapse amid
surge in COVID-19 patients, a large portion of HCWs were
either uncertain or did not plan to receive the COVID-19
vaccine after the EMA emergency authorization in
December 2020.'"® At the time, reports suggested that less
than half of HCW included in the studies were willing to get
vaccinated.'”** Considering also the educative role of HCW's
among the society on vaccine acceptance, we should under-
stand and prioritize such concerns and factors that can result in
the COVID-19 vaccine acceptance. The rationale of this study
consists in analyzing the knowledge, attitudes, and behaviors of
different Italian HCWs regarding the COVID-19 vaccines, in
order to investigate the main elements of the vaccine hesitancy
phenomenon in this group.

Methods
Study design and participants

We conducted an online cross-sectional survey between
22 July 2021, and 20 November 2021, among HCWs aged 18
years and older residing and working in Italy. Based on
a literature review,”' > we developed a specific questionnaire
that was pilot tested for validity on a group of 30 HCWs. The
questionnaire was administered through the “Survey Monkey®”
platform and the estimated time required for compilation was
approximately 6 minutes. Before starting the survey, the study
description and privacy policy were shown, and informed
consent was required; to participate, people had to give their

consent, otherwise access to the questionnaire was denied.
Participation was voluntary and unpaid. Data collection was
anonymous, and the recorded information cannot be linked to
respondents. HCWs were enrolled in the study through the
active collaboration of Professional Associations and research
hospitals in Northern Italy (the Maugeri Clinical Scientific
Institutes), which disseminated the link to the survey through
their official communication channels, such as newsletters and
social media profiles. In addition, the link was disseminated
through flyers during the national congress of the Italian
Society of Hygiene, Preventive Medicine and Public Health.

The protocol of the study was approved by the Ethics
committee of the “Fondazione Policlinico Universitario
A. Gemelli - IRCCS” (Prot. No. 0021609/21 ID 4104). The
study was conducted according to the standards of Good
Clinical Practice (GCP) and the requirements of the
Declaration of Helsinki; collected data were processed accord-
ing to EU Regulation No 2016/679 (GDPR), Legislative Decree
No 196/2003 “Code for the Protection of Personal Data” and
subsequent amendments, and all current legislation on data
processing and protection.

Questionnaire structure

The online survey consisted of 39 closed-ended questions
divided into five sections. Section 1 included questions about
sociodemographic characteristics and work information (age,
gender, resident region, marital status, education level, occu-
pation and discipline, workplace, and impact of pandemic
COVID-19 on work activity). Section 2 examined participants’
health conditions, investigating chronic diseases that result in
susceptibility to severe forms of COVID-19 and former SARS-
CoV-2 infection. The 11 questions of Section 3 investigated
opinions and attitudes about COVID-19 vaccines and vaccina-
tion in general, using a 5-option Likert scale to assess degree of
agreement or disagreement (Table 1). The questions of
Section 3 were designed to explore three different, though
partially overlapping, dimensions: safety and efficacy of vacci-
nation in general (Q17, Q18, Q19, Q20); safety and efficacy of
COVID-19 vaccination (Q21, Q22, Q23, Q24, Q25); and
acceptability of injunctive measures to increase COVID-19
vaccination coverage (Q26, Q27).

Section 4 investigated vaccination-related intentions, beha-
viors, and attitudes, examining factors influencing these beha-
viors; information regarding previous influenza vaccination,
propensity to vaccinate against COVID-19 and willingness to

Table 1. 5-option Likert scale used to evaluate agreement or disagreement for
each specific item of the survey.

Score for questions in favor  Score for questions against

Option of vaccination vaccination

Totally agree 5 1

Partially agree 4 2

Neither agree nor 3 3
disagree

Partially disagree 2 4

Totally disagree 1 5

For each question, the respondents had to choose one of 5 ordinal categories of
agreeability, which was then translated into a numeric value between 1 and 5,
with 1 expressing maximum disagreeability and 5 expressing maximum agree-
ability toward vaccination.



recommend vaccines to their patients was collected. Finally,
questions in Section 5 addressed participants’ knowledge
related to COVID-19 vaccines and investigated information
sources used, perceived level of preparedness, topics they
would like to explore and desired communication channels.

Statistical analysis

Out of the 11 questions of Section 3, nine questions were
selected as (dependent) outcome variables (Table 2), for their
higher clearness and neutrality. Out of these nine questions,
three summary scores were synthesized as follows: a score for
hesitancy toward vaccination in general (“General hesitancy:”
Q17, Q19, Q20), a score for hesitancy toward COVID-19
vaccination (“COVID-19 hesitancy:” Q21, Q22, Q23, Q25)
and a score for refusal of obligations with regard to COVID-
19-related injunctive measures (“Refusal of obligations:” Q26,
Q27). Question 18 and Question 24 had to be excluded from
our analysis, as they were found to reduce the internal consis-
tency of the “General hesitancy” score and of the “COVID-19
hesitancy” score, respectively. As a matter of fact, these two
questions explore beliefs concerning vaccination on which
HCWSs’ opinions are understandably less polarized, i.e. the
existence of an even slim chance of vaccines causing serious
adverse effects (Q17) and the presence of an absolute overlap in
efficacy and safety of approved COVID-19 vaccines (Q24). The
5-option Likert scale for individual questions and summary
scores was dichotomized as follows. For individual questions in
favor of vaccination, the scale was divided between lack of
explicit agreement (1, 2, 3 =1) and presence of explicit agree-
ment (4, 5=0). For individual questions against vaccination,
the scale was divided between lack of explicit disagreement (1,
2, 3=1) and presence of explicit disagreement (4, 5=0). On
the other hand, summary scores calculated for each respondent
were dichotomized as 1 if at least one of the answers within the
subset of questions was summarized as 1. Otherwise, they were
set as 0.

Multivariable logistic regressions were performed for each
question and for each score, according to the previously
described dichotomization of outcome variables. Dimensions
measured by other questions of the survey have been included
as independent variables based on their causal likelihood and
on insights from the review of previous literature, after con-
firmation of their association with the outcome variables
through univariable logistic regressions. The respondents

Table 2. Questions included in the statistical analysis as outcome variables.
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who preferred not to specify their gender (n =10, 0.5%) were
excluded from the logistic regression analysis, as they consti-
tuted an excessively small sub-group.

Results have been reported in the form of odds ratio with
99% confidence intervals (Table 3) and graphically represented
by means of forest plots (Figure 1). p-values below 0.01 were
considered as statistically significant. All the statistical analyses
were carried out using Stata software, version 15 (StataCorp
LP, College Station, TX, USA).

Results

Among the HCWs to whom the questionnaire was sent, 2,142
HCWs consented to take part in the survey, of which 1,007
men (47.0%), 1,125 women (52.5%) and 10 who preferred not
to specify their gender (0.5%), aged between 18 and 95. For
what concerning the educational level, 4.2% of the participants
had an upper secondary education or less, 10.0% had
a Bachelor’s degree, 24.9% had a Master’s degree and 60.9%
had a specialization or a PhD. For what concerning the cate-
gory of HCWs, 71.8% of them were physicians, 8.0% dentists,
12.8% nurses and approximately 7.5% other healthcare profes-
sionals. They were mainly employed in hospitals (32.3%),
teaching hospitals (12.2%), private activities (31.4%), local
health districts (9.3%), general practice (8.0%) and specialist
outpatient clinics (6.8%). Physicians were predominantly
employed in medical departments (39.3%) with the remaining
being distributed among surgical departments (12.6%), diag-
nostic and therapeutic departments (12.4%), public health dis-
trict (11.2%), family medicine (9.7%) and other health services
(18.4%). Nurses were mainly employed in medical departments
(37.5%), with the remaining distributed among surgical
departments (10.9%), emergency departments (17.5%), public
health departments and primary care (8.0%), mental health
departments (2.5%), and other health services (23.6%). For
what concerning the health condition, 33.0% of the partici-
pants suffered from chronic diseases, among which the most
frequent were arterial hypertension (52.4%), cardiovascular
diseases (18.6%) and diabetes (13.4%). Finally, most of the
HCWs had never tested positive for SARS-CoV-2 (87.6%)
and those who tested positive, reported mild or moderate
symptoms in most of the cases. Information about socio-
demographic characteristics of the sample is reported in
Table 5. For what concerning the score “General hesitancy,”
91.7% of HCWs believe that vaccines are scientifically studied

Please express your opinion regarding the following statements:

General hesitancy Q17

Vaccines are scientifically proven and are among the safest pharmaceutical products

The risk of complications from COVID-19 disease is greater than the risk of serious adverse effects from COVID-19 vaccine

It is appropriate to provide for work restrictions for those who, although not presenting medical-health impediments, refuse to be

Q19 Vaccines represent an indispensable tool for the protection of individual and public health
Q20 Vaccines have a negligible impact on the spread of infectious diseases
COovID-19 Q21
hesitancy Q22 Itis preferable to acquire immunity against SARS-CoV-2 by contracting the infection rather than by vaccination
Q23 There is insufficient evidence on the efficacy and safety of COVID-19 vaccines due to their rapid development
Q25 The COVID-19 vaccine is effective in preventing COVID-19
Refusal of Q26
obligations vaccinated against COVID-19
Q27 The COVID-19 vaccine should be made mandatory for healthcare professionals
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Table 3. Results of the multivariable logistic regression in form of odds ratio with 99% confidence intervals in brackets.

General hesitancy COVID-19 hesitancy Refusal of obligations

Socio-demographic variables
Gender

Female
Male

Age

Professional category Not physician
Physician

Education level Primary or secondary

Undergraduate
Graduate

Post-graduate

COVID-19-related variables
Self-rated fear of COVID-19

Advising COVID-19 vaccination to patients No
Yes
Advising COVID-19 vaccination to relatives No
Yes

Self-rated knowledge about COVID-19 vaccines

Information sources about COVID-19 vaccines

Institutional sources No
Yes
Social media No
Yes
Colleagues No
Yes

Health-related variables
Previous flu vaccination No

Yes
Previous SARS-CoV-2 infection No
Yes
Presence of chronic diseases No

Yes

1 1 1
[1,1] [1,1] [1,1]
0.913 0.827 0.742
[0.623,1.337] [0.615,1.113] [0.507,1.088]
1.011 1.018** 0.994
[0.996,1.026] [1.006,1.030] [0.979,1.008]
1 1 1
(11 0l (1]
1.062 0.708 1.053
[0.627,1.796] [0.477,1.052] [0.622,1.782]
1 1 1
(11 [l (1]
0.715 0.438* 0.767
[0.311,1.647] [0.200,0.962] [0.318,1.850]
0.408* 0.368** 0.404
[0.172,0.967] [0.170,0.800] [0.161,1.010]
0.308*** 0.361** 0.576
[0.132,0.718] [0.169,0.772] [0.240,1.385]
0.945* 0.943** 0.883***
[0.903,0.990] [0.909,0.979] [0.844,0.924]
1 1 1
[11] [l (1]
0.300* 0.103** 0.174%*
[0.113,0.798] [0.0314,0.341] [0.0636,0.476]
1 1 1
[11] [l (1]
0.150** 0.241* 0.102**
[0.0561,0.400] [0.0771,0.756] [0.0356,0.293]
0.914 0.828** 0.917
[0.812,1.029] [0.751,0.912] [0.814,1.033]
1 1 1
(11l 0l (1]
0.231** 0.481 0.511
[0.107,0.499] [0.223,1.036] [0.211,1.240]
1 1 1
[1,1] [1,1] [1,1]
0.815 1.209 1.155
[0.278,2.389] [0.570,2.564] [0.443,3.006]
1 1 1
(11l [l (1]
0.906 1.366* 1.112
[0.615,1.335] [1.019,1.833] [0.760,1.626]
1 1 1
[11] (1 (1]
0.606* 0.579** 0.636*
[0.402,0.914] [0.413,0.813] [0.420,0.963]
1 1 1
[1,1] [1,1] [1,1]
0.973 1.004 1.076
[0.575,1.649] [0.654,1.542] [0.644,1.796]
1 1 1
[11] 1l (1]
1.022 1.150 1.259
[0.690,1.514] [0.850,1.557] [0.852,1.860]
1998 1998 1998

*p<.01, ¥ p < .001.

and among the safest pharmaceutical products, 97.0% thinks
that vaccines represent an indispensable tool for the protection
of individual and public health, while 91.5% do not agree that
vaccines have a negligible impact on the spread of infectious
diseases. Overall, 17.0% of the sample showed a “General hes-
itancy” (Table 4). For what concerning the score “COVID-19
hesitancy,” 90.0% of the surveyed sample thinks the risk of
complications from COVID-19 disease is greater than the risk
of serious adverse effects from COVID-19 vaccine, 5.6% of

them judge that it is preferable to acquire immunity against
SARS-CoV-2 by contracting the infection rather than by vac-
cination, almost 10.9% is convinced that there is insufficient
evidence on the efficacy and safety of COVID-19 vaccines due
to their rapid development and 92.5% believes that the
COVID-19 vaccine is effective in preventing COVID-19. In
total, we can report a “COVID-19 hesitancy” in 32.3% of the
sample analyzed. For what concerning the “Refusal of obliga-
tions,” only 83.6% of the interviewed agree that it is
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COVID-19 hesitancy Refusal of obligations

Socio-demographic background 0.913 0.827 0.742
Male- —— —r . T
Age-| '11 001612 0.708 e ] 1%
Physician-| —— —— P
Educational level 0.715 0.438* 0.767.
Undergraduate-| 04051 365 04— T—
Graduate-| 07308 03T 76
Post-graduate-| —_—— —_——1—
COVID-19 related variables 0.945 0.943" 0.883"
Fear of COVID-19- 0.300* L 0.103" L 0474 .
Advising COVID-19 vaccination to patients i E— e ¥7s Lo 0108
Advising COVID-19 vaccination to relatives- ———— (914 e I S— 0.917
Knowledge about COVID-19 vaccines- - -of
Information sources 0.231" 0.481 0.511
Institutional sources- ——3i5 " 209 [1.155
Social media- — o —r* e rol e —
Colleagues- — e 1
Health-related variables 0.606* 0.579** 0.636"
Previous flu vaccination- —7| T
Previous SARS-CoV~2 infection-| R —el —p
Presence of chronic di : —— . . —Te— . . e .
0.1 1 10 0.1 1 10 0.1 1 10
Odds ratio

*p<.01,** p<.001

Figure 1. Results of the multivariable logistic regression in form of forest plots of odds ratios with 99% confidence intervals. * p < 0.01, ** p < 0.001

appropriate to provide for work restrictions for those who,
although not presenting medical-health impediments, refuse
to be vaccinated against COVID-19, while 89.5% reckons that
the COVID-19 vaccine should be made mandatory for health-
care professionals. In general, hesitancy can be described in
18.7% of the HCWs for what concerning the score “Refusal of
obligations.”

When the behavior of the participants was examined, 69.9%
of them declared to have received influenza vaccination during
2020-2021 season, while 7.7% of them had vaccinated against
flu only in the previous seasons. 98.1 of HCWs received anti-
SARS-CoV-2 vaccine, motivated by social responsibility
(63.0%), trust in COVID-19 vaccine as a preventive measure
(79.0%), desire to protect one’s family (48.7%) and because of
high risk of contracting SARS-CoV-2 infection because of their
work (55.1%). Moreover, more than half of the participants
(51.4%) declared that the fear of SARS-CoV-2 infection highly
influenced their decision to get vaccinated (score 8-10 on
a scale 1-10). Among those who did not vaccinate themselves
against SARS-CoV-2 (1.5%), the majority believed that more
proofs of efficacy and safety of the vaccine were needed
(57.6%), most of them was afraid of possible side effects
(54.6%) and some others did not consider themselves at high
risk of developing severe disease (39.4%). Most of the surveyed
HCWs advised the vaccine both to their patients (88.1%) and
to their family (93.3%). However, 62.8% of respondents pre-
ferably recommended a COVID-19 vaccine developed in
a specific country (Europe 47.9%, America 14.2%, Russia
0.4%, China 0,3%), against 37.2% who were indifferent to the
country of development. The majority of the surveyed sample
gathered information on this topic through institutional web-
sites (84.1%), scientific literature or newsletters (almost 69.1%),
webinars (almost 48.9%) and colleagues (32.9%), while 3.6%
employed social networks. About 50.2% of HCWs declared
their knowledge about COVID-19 vaccines to be good (score
8-10 on a scale 1-10), while 39.3% reported it as satisfactory
(score 6-7 on a scale 1-10). Nevertheless, they claimed more
information about COVID-19 vaccine side effects (66.1%),
efficacy (48.1%) and types of vaccines (34.2%) particularly via

institutional websites (71.2%), training courses (52.9%) and
webinars (40.4%).

The multivariable logistic regression underlined, against
“General hesitancy,” a weak protective effect of the increas-
ing sense of fear of COVID-19 (OR 0.95 CI [0.90,0.99]) and
the better self-rated knowledge about COVID-19 vaccines
(OR 0.91 CI [0.84,1.00]). In addition, a moderate protective
effect was shown for having received flu vaccination in the
previous year (OR 0.61 CI [0.40,0.91]), as well as for advis-
ing COVID-19 vaccination to patients (OR 0.30 CI
[0.11,0.80]). Similarly, being graduated (OR 0.41CI
[0.17,0.97]) and having a specialization or a PhD (OR
0.31 CI [0.13,0.72]) were found to be modestly protective.
COVID Finally, there was a strong protective effect for
reading up institutional sources (OR 0.23 CI [0.11,0.50])
and for advising COVID-19 vaccination to relatives (OR
0.15 CI [0.06,0.40]) (Table 3).

Increasing age (OR 1.02 CI [1.01,1.03]) and referring to
colleagues to expand knowledge about COVID-19 (OR 1.37
CI [1.02,1.83]) were weakly associated with “COVID-19 hesi-
tancy.” On the contrary, against “COVID-19 hesitancy,” we
found a weak protective effect of the increasing fear of COVID-
19 (OR 0.94 CI [0.90,0.99]) and the better self-rated knowledge
about COVID-19 vaccines (OR 0.83 CI [0.75,0.91]). A modest
protective effect against “COVID-19 hesitancy” was found also
for having received flu vaccination in the previous year (OR
0.58 CI [0.41,0.81]), as well as for not being graduated (OR
0.44 CI [0.20,0.96]), for having a Bachelor’s degree (OR 0.37 CI
[0.17,0.80]) and for having a Master’s degree, a specialization
or a PhD (OR 0.36 CI [0.17,0.77]). Finally, a strong protective
effect against “COVID-19 hesitancy” can be described for
advising COVID-19 vaccination to relatives (OR 0.24 CI
[0.07,0.76]) or to patients (OR 0.10CI [0.03,0.34]).
Conversely, the increasing sense of fear (OR 0.88 CI
[0.83,0.94]) had a weak protective effect against the “Refusal
of obligations,” whereas having received flu vaccination in the
previous year has a modest protective effect (OR 0.64 CI
[0.42,0.96]) against it. Finally, advising COVID-19 vaccination
to patients (OR 0.17 CI [0.06,0.48]) and to relatives (OR 0.10



e2116206-6 (&) L. REGAZZIET AL.

Table 4. Agreement or disagreement to single questions contributing to general scores.

Partial or complete Partial or complete

disagreement agreement Hesitancy
Score Question (percentage) (percentage) Score
General Q17 83 91.7 17.0%
hesitancy Vaccines are scientifically proven and are among the safest pharmaceutical
products
Q19 3.0 97.0
Vaccines represent an indispensable tool for the protection of individual and
public health
Q20 91.5 85
Vaccines have a negligible impact on the spread of infectious diseases
CoVID-19 Q21 10.0 90.0 32.3%
hesitancy The risk of complications from COVID-19 disease is greater than the risk of serious
adverse effects from COVID-19 vaccine
Q22 94.4 5.6
It is preferable to acquire immunity against SARS-CoV-2 by contracting the
infection rather than by vaccination
Q23 89.1 10.9
There is insufficient evidence on the efficacy and safety of COVID-19 vaccines due
to their rapid development
Q25 7.5 92.5
The COVID-19 vaccine is effective in preventing COVID-19
Refusal of Q26 16.4 83.6 18.7%
obligations It is appropriate to provide for work restrictions for those who, although not
presenting medical-health impediments, refuse to be vaccinated against COVID-
19
Q27 10.5 89.5
The COVID-19 vaccine should be made mandatory for healthcare professionals
Not included Q18 493 50.7 -
in any Vaccines can cause serious side effects
score Q24 34,6 65.4 -

COVID-19 vaccines approved in Italy to date are comparable in terms of efficacy

and safety

CI [0.04,0.29]) had a strong protective effect against the
“Refusal of obligations.”

Discussion

In the present study, we analyzed the factors possibly asso-
ciated with vaccine hesitancy, in particular related to the
COVID-19 vaccination, in a large sample of Italian HCWs.
Although clinical trials and real-world data have shown the
efficacy of COVID-19 vaccination, in many countries coverage
rates are still suboptimal, even among HCWs. This situation
has led to the implementation of a number of measures to
increase coverage, including mandatory vaccination for
HCWs, as is the case of Italy, France, Greece, Hungary,
Latvia, and Poland.’" Several studies have shown that many
factors (socioeconomic, educational, informational) play an
important role in vaccine hesitancy, both in the general popu-
lation and in HCWs.*>7*® In our study, we found that the level
of education is an important factor that correlates with vacci-
nation adherence: people with a higher degree of education
(Master’s degree, specialization or PhD), in fact, appear to have
confidence in vaccinations, resulting in a factor negatively
associated with vaccine hesitancy. This finding is in line with
other studies, which shows that in the overall population as
well as among HCWs the educational level and, in general, the
socio-economic conditions are important factors in determin-
ing vaccine hesitancy.”>™*° Similarly, having received other
previous vaccination (e.g., flu vaccination) proves to be an
important factor in preventing vaccine hesitancy. This finding
confirms previous results about how an aptitude for

vaccination is a fundamental factor in favoring subsequent
vaccinations.”**'~**

Having a higher educational level and being vaccinated for
influenza both represent factors negatively associated with
vaccine hesitancy, also considering specifically the COVID-19
vaccination. In addition, greater confidence in vaccination has
been found in medical personnel than in other health profes-
sions, in line with similar recent studies.*>** In the USA and
UK, indeed, it has been observed that low socioeconomic
conditions are more frequent in hesitant people
hesitancy.**** A high rate of hesitancy (about 25%) was
observed in France among HCWs, especially nurses and in
general non-physicians.***” Also in Israel, a greater willingness
to be vaccinated was observed among physicians compared to
other professional categories, although in this case an impor-
tant discriminating factor was the type of work (especially for
those in contact with COVID-19 patients).** As for Italy,
a recent analysis of data from the Health Literacy Survey
2019 suggests that being trained in a healthcare profession is
not a warranty of vaccine compliance per se, considering that
the main predictor of vaccine literacy was found to be the
financial background of respondents independently of their
education or profession.*® Finally, an important factor to take
into account for vaccine hesitancy is the source of information
used for the vaccination topic, as also highlighted in a recent
systematic review on COVID-19 vaccination hesitancy in
Italian healthcare workers.*” The possibility of obtaining infor-
mation from official sites was found in our study to be
a predictor of non-hesitancy in our results. This observation
is in line with the relationship between trust in the scientific
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Variable Frequency
Gender M 1,007 (47.0%)
F 1, 125 (52.5%)
Not specified 0 (0.5%)
Age 15-25 0 (1.9%)
26-35 327 (15.3%)
36-45 299 (14.0%)
46-55 399 (18.6%)
56-65 601 (28.0%)
66-75 436 (20.3%)
76-85 6 (1.7%)
86-95 (0 2%)
Level of education Elementary diploma 2 (0.1%)
Middle school diploma 6 (0.3%)
Upper secondary education diploma 82 (3.8%)

Bachelor's degree
Master’s degree
Specialization or PhD

214 (10.0%)
534 (24.9%)
1,304 (60.9%)

Health profession Physician 1,538 (71.8%)
Dentist 171 (8.0%)
Nurse 275 (12.8%)
Chemist 3(0.1%)
Healthcare assistants (OSS) 19 (0.9%)
Other 136 (6.4%)

Work setting Hospital 692 (32.3%)

Teaching hospital
Specialist outpatient clinic
Private activity

General practice

Public health district
Extended care

Home care

Outpatient first aid
Research institution

Other
Medicine
Surgery

Work department (physicians)

Diagnosis and Therapy
Public health
General Practice

Other
Medicine
Surgery

Work department (nurses)

Emergency unit

261 (12.2%)
146 (6.9%)
673 (31.4%)
172 (8.0%)
200 (9.3%)
52 (2.4%)
44 (2.1%)

2 (1.0%)

84 (4.0%)
( )
605 (39.3%)
(12.6%)
190 (12.4%)
( )

149 (9. 7%)
228 (14.8%)
103 (37.5%)
30 (10.9%)
48 (17.5%)

Primary care and public health 22 (8.0%)
Mental Health 7 (2.5%)
Other 65 (23.6%)
Chronic diseases Yes 708 (33.0%)
No 1,434 (67.0%)
Previous SARS-CoV-2 infection Yes, asymptomatic 50 (2.3%)
Yes, mild-moderate symptoms 197 (9.2%)
Yes, severe symptoms and hospitalization 20 (0.9%)

No

1,875 (87.6%)

community and vaccine acceptance previously described in
literature for the general population®® and is particularly rele-
vant, as it highlights the importance of a correct and clear
information, especially among HCWs that might be one of
the categories of the population more engaging about it with
patients. Indeed, HCWs are a relevant source of information
for them, therefore it is essential to understand their concerns
and attitudes to prepare effective and evidence-based commu-
nication strategies. In this context, it is also important to high-
light the ethical-social value of vaccination in this category.
Considering other vaccinations, such as the one against influ-
enza, it should be reminded that it is important that HCW's
receive it not only for the direct benefits on their own’s health
but also indirectly for patients’ health and wellness of the

community,”"** by reducing influenza cases, hospitalization
and mortality in patients especially of healthcare facilities,
thus showing an enhance of patient safety.”” At the same
time, influenza in HCWs was associated with an increase of
days loss due to illness with a substantial economic burden of
sickness absenteeism, compared with the vaccinated
HCWs.”** The same situation might be observed considering
COVID-19 vaccination and, for this reason, further studies are
required in order to enhance evidence about this important
issue.

Our study has some limitations. As all web-surveys, it
may be subject to self-selection bias and social desirability
bias, the latter being even more likely given the particular
nature of the reference population (HCWs). Furthermore,
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since the timeframe for the collection of data is quite wide
(22 July 2021-20 November 2021), we have to consider that
the attitudes about vaccine acceptance might have changed
during the interval, for example due to new data about the
real (or alleged) efficacy and safety of different COVID-19
vaccines. In addition, since the COVID-19 vaccination
became compulsory for Italian HCWs on 1 April 2021, we
could not evaluate the personal vaccination behavior of
Italian HCWs with regard to COVID-19 vaccination, but
had to rely purely on estimates of hesitancy for our analy-
sis. With respect to this, we must acknowledge that our
study might over-estimate HCW’s vaccine hesitancy, as we
adopted a very strict approach to define lack of adherence
toward vaccination in general (“General hesitancy”), toward
Covid-19 vaccination specifically (“Covid-19 hesitancy”)
and toward injunctive measures (“Refusal of obligations”).
In fact, to dichotomize HCW’s answers to individual items,
we considered unsure responses (i.e., responses correspond-
ing to the central option of the 5-option Likert scale) as
analogous to hesitant responses. Similarly, while computing
the scores, we considered a respondent’s hesitant response
to a single question of a score as sufficient to classify that
respondent as hesitant for that specific score. However, in
our study, we were interested in including as hesitant also
those respondents with a lower level of hesitancy, to have
a more complete view of the determinants underlying the
development of this complex and multi-faceted phenom-
enon. For this reason, we wanted to minimize the risk of
under-estimating hesitancy (type II error) more than the
risk of over-estimating it (type I error), especially consider-
ing that our reference population are Italian HCWs, for
whom not even a small “amount” of hesitancy (i.e., even
answering to just one question like someone who is hesi-
tant would answer) should be acceptable.

Conclusion

The results of the present survey show that almost a third of the
HCWs involved were hesitant toward COVID-19 vaccination.
This relevant finding, which is higher than the rates of hesitant
HCWs found in previous studies in Italy,* should be read in
the light of many factors, among which the mandatory impli-
cations, the sociodemographic characteristics of the sample,
their working setting, the geographical representativeness of
the HCWs and the approach used to evaluate vaccine
hesitancy.

COVID-19 vaccination is a critical tool to contain the
pandemic, and vaccination of HCWs is essential to limit
the spread in hospital settings with at-risk patients.
However, more important is the need to convince people
of the benefits of vaccination in general, and HCWs play
a key role in this, also because mandatory vaccination is
effective in reaching high coverage but, as other Authors
underlined,”” cannot be considered a medium-long term
successful strategy because of legal and ethical problems.
Leaving aside the mandatory issue, HCWs are one of the
main sources of information for users, thus it is essential

for them to get vaccinated wholeheartedly and to ade-
quately communicate how vaccination is effective and
safe, as demonstrated by regulatory and well-conducted
studies, besides being needful to get safely back to the
everyday life with the pandemic still ongoing.
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