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Abstract: Vaccines constitute highly effective tools for controlling and eliminating vaccine-preventable
diseases (VPDs) and are assessed to avert between two to three million deaths per year globally.
Healthcare personnel (HCP) constitute a priority group for several vaccinations. However, studies
indicate significant rates of vaccine hesitancy among them and, therefore, of acceptance of vaccination
recommendations. This cross-sectional study was conducted in a university hospital in Southern
Italy to assess the knowledge and attitudes of HCP about VPDs before and during the COVID-19
pandemic, estimate their intention to get vaccinated against COVID-19, and search for determinants
that may influence their choice. A self-administered questionnaire was used. HCP improved their
knowledge about VPDs and were more favorable to vaccinations in September-December 2020 com-
pared to January—December 2019. Overall, 75% of respondents would get a COVID-19 vaccine. Our
findings indicate a potential role of the ongoing COVID-19 pandemic on Italian HCP’s knowledge
and attitudes towards vaccines.

Keywords: SARS-CoV-2; COVID-19; healthcare personnel; occupational risk; vaccination; knowledge;
attitudes; Italy; vaccine hesitancy

1. Introduction

Vaccines constitute highly effective tools for controlling and eliminating vaccine-
preventable diseases (VPDs) and are assessed to avert between two to three million deaths
per year [1-3]. With prominently-defined target groups, they are among the most cost-
effective public health investments. Evidence-based policies have given consent for them to
be available to inform the most hard-to-reach and susceptible people [1-3]. Vaccination pro-
grams concern all age groups (from infants to the elderly), but they are frequently targeted
to specific groups, such as pregnant women, travelers, and people with comorbidities [4-7].

One group intended for priority vaccination is healthcare personnel (HCP). Studies
have shown significant gaps in knowledge towards VPDs and vaccines among HCP and,
therefore, vaccination uptake rates among them [8,9]. This lack of HCP compliance towards
vaccinations contributes to vaccine hesitancy, which detracts from vaccination programs’
effectiveness [10]. Vaccine hesitancy is defined as disinclination or refusal to be vaccinated
against VPDs despite the availability of vaccines, and was recognized by the World Health
Organization as one of the top 10 global health threats of 2019 [11-13]. Outbreaks due to
VPDs continue to occur in various healthcare settings globally, threatening patients, HCP,
and healthcare services [14-21]. Indeed, compliance with recommendations for vaccination
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among HCP is often suboptimal [22-30]. Consequently, to sustain vaccine-acquired herd
immunity and vaccination policies, the immunization coverage of the HCP must reach the
fixed threshold rates [31]. Understanding HCP knowledge and attitudes towards VPDs
vaccination is essential to understand these issues and consent to recommend an opposite
approach to advance immunization coverage rates [32,33]. Moreover, the newly developed
vaccines against COVID-19 could be influenced by vaccine hesitancy among HCP [34].

Vaccine administration against COVID-19 has been underway for a couple of months
in China and Russia, while the United Kingdom and the United States started their vacci-
nation campaigns in early December 2020. In the European Union, the symbolic “Vaccine
Day” was held on 27 December 2020 [35]. To date, there are scarce studies on HCP attitudes
towards the COVID-19 vaccine and whether beliefs towards other VPDs have changed in
the course of the COVID-19 pandemic.

This cross-sectional study aims to assess the knowledge and attitudes of HCP about
VPDs before and during the COVID-19 pandemic, and to furthermore estimate the intention
of HCP to get vaccinated against COVID-19, and identify determinants that may influence
their choice of vaccination through this investigation.

2. Materials and Methods

A cross-sectional study for assessing the knowledge and attitudes about VPDs among
HCP working at Catania University Hospital (Italy) was conducted between January 2019
to December 2019. The healthcare workforce in this hospital consists of approximately 2800
HCP. The study was performed as part of periodic occupational health surveillance, and
is part of a more multifaceted investigation carried out on HCPs approved by the ethics
committee of Catania University Hospital (n. 54/2020). Participants were informed about
the study aims and procedures and gave their consent to participate.

This study was conducted using a self-administered multiple-choice questionnaire
developed by Maltezou et al. [36]. The original version of the questionnaire was translated
into Italian by an expert mother-tongue translator. The questionnaire was explained and
distributed by trained personnel. The self-administered questionnaires were completed by
the HCP anonymously and voluntarily. The following data were collected: demographic
and professional issues, knowledge, and attitudes about VPDs.

To proceed with statistical analysis, HCP were grouped according to their tasks: physi-
cians, graduate sanitary (biologists, physicists, chemists, psychologists) (these two groups,
according to Italian law, have at least a degree and specialization); nurses and midwives;
healthcare assistance staff (physiotherapists, orthoptists, logotherapists); and healthcare
diagnostic staff (lab technicians, radio technicians, audiometric technicians, neurophys-
iopathology technicians). Then, employees were divided by work environment: surgery,
medicine, and services. The latter includes support departments, like anesthesiology;,
radiology, and laboratories.

The COVID-19 pandemic slowed data-processing for this questionnaire. The occupa-
tional doctor visits the staff annually; the questionnaire was administered to those seen
between September and December 2020. It was not possible to isolate the questionnaires
carried out in the previous year and the same period, so they were all processed together.
Thus, in September 2020, in the same setting and to HCP who completed the question-
naire in 2019, we administered another questionnaire regarding the intention to get the
COVID-19 vaccine. In this circumstance, we re-proposed the old questionnaire.

The survey ended on 20 December 2020. The second questionnaire was structured to
have information about: demographic and professional characteristics and attitudes toward
mandatory COVID-19 vaccination. Moreover, the HCP’s intention to get vaccinated against
COVID-19 was recorded, as well as their reasons for accepting or refusing vaccination.

Data were analyzed by the software SPSS 22.0 (SPSS Inc., Chicago, IL, USA) for
Windows. Descriptive analyses were performed using frequencies’ percentages. For the
bivariate analysis, the chi-square test was performed to evaluate differences in categorical
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variables. The level of significance was set at p < 0.05. Statistical analyses were conducted
using the SPSS, v.22.

3. Results

The first questionnaire, conducted in 2019 before the COVID-19 pandemic, was admin-
istered to 1354 HCP and 1323 subscribed to the compilation (response rate: 98%). Instead,
the second administration was carried out to 798 workers, of whom 787 accepted to partici-
pate in the study (response rate: 99%). Features of participating HCP are detailed in Table 1.
Most respondents were between the ages of 31 and 50, mirroring the larger workforce in
health care facilities in general. Both genders are represented without disparity. Most of
the participants were doctors, nurses, and midwifes. The least-represented departments
were those of surgery, and in the second administration, 45% of the participants worked
in the hospital’s COVID area. Three percent of the interviewed HCPs had contracted
laboratory-confirmed COVID.

Table 1. Sociodemographic and working characteristics of participating HCP (Healthcare personnel) to the survey in the
pre-pandemic and ongoing pandemic period.

Before COVID-19 Pandemic During COVID-19 Pandemic
Variables Administration Administration

(n. 1323) (n. 787)
Age (years)
<30 128 (10%) 77 (10%)
31-40 402 (30%) 241 (31%)
41-50 409 (31%) 268 (34%)
>51 384 (29%) 201 (25%)
Male gender 635 (48%) 368 (47%)
Health care personnel subgroup
Physician 526 (40%) 324 (41%)
Graduate sanitary 38 (3%) 25 (3%)
Nurse and midwife 563 (42%) 357 (46%)
Healthcare assistance staff 108 (8%) 50 (6%)
Healthcare diagnostic staff 88 (7%) 31 (4%)
Education level
Bachelor’s Degree 602 (46%) 364 (46%)
Master’s Degree 157 (12%) 74 (9%)
Post-graduate specialization 506 (38%) 312 (40%)
PhD 58 (4%) 37 (5%)
Department (or clinic)
Surgery 388 (29%) 189 (24%)
Medicine 472 (36%) 296 (38%)
Services 463 (35%) 302 (38%)
Involvement in COVID-19 care NA 354 (45%)
Personal history of COVID-19 NA 26 (3%)
Presence of comorbidities unknown 269 (34%)

NA: non-applicable.

Table 2 summarizes the HCP’s knowledge regarding the vaccines recommended
for HCP by the Italian Vaccination Plan (PNPV 2017-19) before the COVID-19 spread,
compared with answers given during the COVID-19 pandemic [37]. HCP had a statistically
higher level of correct answers about seasonal influenza, hepatitis B, pertussis, and tetanus-
diphtheria vaccines in the pandemic period compared to 2019.
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Table 2. HCP’s knowledge of Italian Vaccination Plan recommended vaccines, the correct response.

Before COVID-19

During COVID-19

Vaccine Administration Administration p-Value
(n. 1323) (n. 787)

Seasonal influenza annually 854 (65%) 748 (95%) <0.05
Measles 1201 (91%) 741 (94%) ns.
Mumps 1141 (86%) 730 (93%) n.s.
Rubella 1148 (87%) 754 (96%) ns.
Varicella 1194 (90%) 739 (94%) ns.
Hepatitis A 676 (51%) 370 (47%) n.s.
Hepatitis B 1035 (78%) 768 (98%) <0.05
Pertussis 846 (64%) 691 (88%) <0.05
Tetanus-diphtheria 697 (53%) 664 (84%) <0.05

n.s. not significative; HCP: healthcare personnel; COVID-19: coronavirus disease 2019.

Regarding mandatory vaccination of HCP, the acceptance rates of mandatory vacci-
nation differed by VPD, ranging from 11% for vaccination against hepatitis A, to 64% for
vaccination against hepatitis B in 2019, but increased significantly during the COVID-19
pandemic, ranging from 40% for vaccination against hepatitis A, to 82% for the annual
influenza vaccination (Table 3). Higher rates of acceptance of mandatory vaccinations for
HCP were expressed for HCP caring for immunocompromised patients. HCP favored
mandatory vaccinations against all VPDs investigated, except for tetanus-diphtheria in
HCP caring for immunocompromised patients compared to all HCP. Acceptance rates
increased during the COVID-19 pandemic for all vaccines (Table 3).

Table 3. Attitudes towards occupational vaccination for HCP.

Vaccination Should Be

HCP Who Favor Mandatory Vaccinations for All HCP

HCP Who Favor Mandatory Vaccinations for HCP Who Care for

Mandatory against Immunocompromised Patients
Before COVID-19 During COVID-19 Before COVID-19 During COVID-19
Administration Administration p-Value Administration Administration p-Value
(n. 1323) (n. 787) (n. 1323) (n. 787)
Seasonal influenza 748 (57%) 645 (82%) <0.05 947 (72%) 731 (93%) <0.05
Measles 478 (36%) 554 (70%) <0.05 694 (52%) 638 (81%) <0.05
Mumps 697 (53%) 498 (63%) ns. 841 (64%) 603 (77%) ns.
Rubella 426 (32%) 524 (67%) <0.05 748 (57%) 612 (78%) ns.
Varicella 559 (42%) 536 (68%) <0.05 832 (63%) 594 (75%) n.s.
Hepatitis A 147 (11%) 314 (40%) <0.05 314 (24%) 416 (53%) ns.
Hepatitis B 841 (64%) 637 (81%) <0.05 965 (73%) 649 (82%) ns.
Pertussis 648 (49%) 597 (76%) <0.05 712 (54%) 603 (77%) <0.05
Tetanus-diphtheria 584 (44%) 472 (60%) ns. 601 (45%) 501 (64%) ns.

n.s. not significative; HCP: healthcare personnel.

When personal circumstances were involved in the investigation, acceptance of manda-
tory HCW vaccination against VPDs was significantly higher among HCP during the
COVID-19 pandemic compared to HCP in 2019 (Table 4).

Table 4. HCP'’s attitudes regarding mandatory vaccination for HCP using a personalized scenario.

Before COVID-19

During COVID-19

Question Administration Administration p-Value
(n. 1323) (n. 787)

If.a merpber of your _farmly is immunocompromised, should HCP caring for 941 (71%) 698 (89%) <0.05

him be immune against measles?

If your pewbprn baby is hospltal}zed, should HCP in the neonatal intensive 1120 (85%) 741 (94%) <0.05

care unit be immune against varicella?

If a member of your family has chronic obstructive pulmonary disease, 998 (75%) 713 (91%) <0.05

should HCP caring for him be vaccinated against influenza?

HCP: healthcare personnel.
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Table 5 summarizes the intention rates to get a COVID-19 vaccine among HCP accord-
ing to age, gender, HCP subgroup, educational level, work environment, involvement in
COVID-19 care, presence of comorbidity, and the opinion for mandatory and recommenda-
tion vaccination against COVID-19. There is a statistically significant difference for gender,
profession, and education. Overall, in our study group, 75% of HCP declared that they
intended to get vaccinated against COVID-19.

Table 5. Intention and attitudes to get vaccinated against COVID-19 by characteristics of HCP.

Intention to Get Vaccinated against SARS-CoV-2

Variables (1. 787) p-Value
Age (years)

<30 63 (82%)

31-40 186 (77%) s
41-50 174 (65%) ’
>51 170 (85%)

Gender

Male 312 (85%)

Female 225 (54%) <0.05
Health care workers (HCP) subgroup

Physician 261 (81%)

Graduate sanitary 12 (48%)

Nurse and midwife 251 (70%) <0.05
Healthcare assistance staff 42 (84%)

Healthcare diagnostic staff 27 (87%)

Schooling

Bachelor’s Degree 223 (61%)

Master’s Degree 60 (81%) 0.05
Post-graduate specialization 280 (90%) <U-
PhD 30 (81%)

Work environment

Surgery 145 (77%)

Medicine 254 (86%) <0.05
Services 194 (64%)

Involvement in COVID-19 care

Yes 314 (89%)

No 279 (64%) <0.05
Presence of comorbidities

Yes 230 (86%)

No 363 (70%) <0.05
COVID-19 vaccination should be mandatory for

HCP

Yes 341 (43%) <0.05
No 446 (57%)

Intend to recommend SARS-CoV-2 vaccination

to high-risk patients

Yes 512 (65%) <0.05
No 275 (35%)

n.s. not significative; HCP: healthcare personnel; COVID-19: coronavirus disease 2019.

Table 6 shows the reasons to accept or refuse vaccination against COVID-19 among HCP.
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Table 6. Reason for accepting or refusing COVID-19 vaccination by HCP in Italy.

Reason HCP Response(n. 787)
Reason for accepting * n. 593

To protect themselves 484 (82%)
To protect their family 423 (71%)
To protect their patients 469 (79%)
To contribute to the control pf the pandemic 415 (70%)
Reason for refusing * n.194
Concerns about vaccine efficacy 63 (32%)
Concern about vaccine safety 152 (78%)
Perception that COVID-19 is not a dangerous disease 52 (27%)
Not enough information about the vaccine 141 (73%)
Perception of not being at risk for infection 126 (65%)
Other reason 23 (12%)

* More than one answer could be given.

4. Discussion

This study analyzes new understandings into vaccination knowledge and attitudes
before and during the COVID-19 pandemic among a large sample of HCP from one
university hospital in Italy. To the best of our knowledge, this is the first study published
so far to compare the knowledge and attitudes about vaccines of HCP before and during
the COVID-19 pandemic.

The current investigation outcomes showed that the HCP had an overall moderate
level of knowledge about all vaccines recommended to them by PNPV 2017-2019 [37].
It is well-recognized that HCP have a central role in vaccinations, and they must have
acceptable knowledge to appropriately inform and update the general population, as well
as the most fragile and vulnerable patients. Indeed, several recent studies on different
target populations in the same area have highlighted that HCP are the most significant and
principal sources of information on VPDs in Italy, a country with increased vaccine hesi-
tancy rates among HCP and the general population [38—42]. Consequently, the observed
moderate level of knowledge among our study group is to be studied further, and comfort
should be found in the improvement that occurred during the COVID-19 pandemic, most
probably because of increased compliance with infection control measures in the frame
of increased occupational risk perception. However, HCP could undervalue the risks of
contracting VPDs and, therefore, of their transmission to other HCP and their patients,
principally those in the vulnerable groups. This evidence suggests a necessity for infection
prevention and control training.

Instead, HCP play a key role in health-care-associated transmission of VPDs among
themselves and patients. Moreover, vaccination of HCP (e.g., against seasonal influenza)
may prevent absenteeism and contribute to the preservation of essential healthcare ser-
vices [43-51].

Identification of factors associated with vaccination intentions against VPDs could
direct upcoming vaccination campaigns. Regarding mandatory vaccination, there was
a moderate acceptance level for HCP who took care of all patients, but it increased sig-
nificantly for HCP who worked with immunocompromised patients. This also changed
favorably during the pandemic period for several occupational vaccinations, namely sea-
sonal influenza, measles, and pertussis. Similar to our findings, HCP favored mandatory
vaccination policies for HCP caring for high-risk patients in studies conducted in Greece
and Germany [36,52].

Researchers have recognized knowledge as a significant factor inducing HCP’s be-
havior and attitudes toward vaccination [53,54]. Similarly, HCP with higher levels of
knowledge were found to be more receptive to being vaccinated and much more confident
in addressing parents’ queries, particularly in settings with time constraints and augmented
workloads in their routine medical activity [55].
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All HCP must be skilled in occupational exposure risks and preventive and protective
procedures. Furthermore, previous studies in the same Italian hospital have shown their
low vaccination coverage for VPDs [9,22-24,26,28]. This exposes themselves and their
patients to VPDs. Consequently, informative campaigns are required to advance the HCP’s
familiarity with the recommended vaccinations so as to raise their coverage rates.

Recently, the role of institutions in terms of endorsing mandating vaccination is the
subject of ongoing ethics debates. Furthermore, one of the measures recently evaluated was
mandating VPDs vaccination among HCP as a requirement for employment [43,56-58].

Another result worthy of attention is the response given in personalized scenarios;
the vast majority of HCP preferred to have their relatives treated by vaccinated personnel.
Similarly, to our findings, Maltezou et al. highlighted the changes in attitudes toward
occupational vaccinations in personalized scenarios among HCP employed in various
health care settings [36,59,60].

Regarding COVID-19 vaccination, 75% of the respondents in the current study said
they would like to be vaccinated. Few studies have been conducted to estimate the intention
rate of HCP to get vaccinated against COVID-19. In the Democratic Republic of Congo,
only 27.7% of HCP agreed to get a COVID-19 vaccination [61]. An online survey carried
out in France reported that 81.5% agreed to get vaccinated [62]. France was faced with a
large COVID-19 wave with severe morbidity, hospitalizations, and deaths, similar to Italy.
This led to the high declaration of intent for vaccination. Risk perception is strategic for
vaccine decision-making.

In our study, the intention rate to get vaccinated was higher in young HCP (<30 years)
and those >51 years of age; to protect themselves and their patients was the main reason
reported by HCP who accepted SARS-CoV-2 vaccination. On the other hand, concern
about vaccine efficacy and a lack of information about the SARS-CoV-2 vaccine were the
main reasons for refusal. Moreover, 65% of HCP reported a perception of not being at risk
for infection.

There is also a statistically significant difference for those who are male and those
with comorbidities, probably as there is greater awareness of the risk of severe COVID-19
among persons with comorbidities [63]. Men were also more likely to get vaccinated
against COVID-19 than women in other studies, and this may be attributed to differences
in risk perception between genders [61,64]. The rate of intentions to get vaccinated was
also higher among HCP who worked in the COVID area, probably because they could see
the severity of the disease and the high mortality rate.

Similarly, in investigations from Congo and Israel [61,64], physicians were more likely
to get vaccinated against COVID-19 compared to other HCP. In particular, in our study, 81%
of physicians and 70% of nurses and midwives agreed to get vaccinated against COVID-19,
which is higher than in nurses from Hong Kong, where only 40% of them stated their
willingness to get vaccinated [65]. Similar differences among HCP subgroups regarding
vaccinations have been observed in other studies as well, and are attributed to different
education levels or professional cultures.

In our study, less than half of participating HCP believed that mandatory vaccination
policies against COVID-19 should be implemented for HCP. However, the percentage of
HCP that favored compulsory vaccination against COVID-19 was lower than those who
thought that vaccinations against VDPs should be mandatory, both before and during the
COVID-19 pandemic.

This study highlights some gaps in information and safety concerns that were the
main barriers to COVID-19 vaccine acceptance. Gaps in information and misapprehensions
about their own risk for contagion, vaccine effectiveness, and safety have already been
recognized as barriers to increasing flu vaccine recipients among HCP. Interventions to
overcome barriers in getting vaccinated against COVID-19 should be explored to ensure
high vaccination rates among HCP.

As with similar studies, it is significant to reflect on some probable limits of this
survey. Firstly, the cross-sectional nature limits inferences on the turning connection of
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the associations detected in this study. Furthermore, the study was carried out in one
geographic area of Italy; consequently, the collected responses might not be generalizable
to other parts of the country or other countries. However, the fact that the investigation
preserved full privacy and anonymity may suggest that the answers were likely to be
authentic, with minimal community desirability bias. The high response rate provides
an excellent overview of the knowledge and attitudes of HCP. Another limitation is that
health care workers may have improved their knowledge during the pandemic because the
issue has deepened. In this critical period for public health, so as to successfully address
vaccine hesitancy and foster vaccine confidence, evidence-based health communication
policies are required.

Finally, it is crucial to recognize the barriers which could lead to anti-COVID-19
vaccine hesitancy early, and urgently implement training plans to be able to reach as many
HCP as possible and therefore try to mitigate risks and increase vaccine uptake rates.

In conclusion, the current study shows a gap in knowledge and acceptance of COVID-
19 vaccination among HCP; moreover, this investigation reports that the knowledge about
recommended vaccinations and acceptance rates of mandatory vaccinations have sig-
nificantly increased among HCP during the COVID-19 pandemic in Italy. The overall
percentage of 75% among the studied HCP that intended to be vaccinated against COVID-
19 is considered as good, and may serve as an excellent point to raise vaccine acceptance
further after the start of the vaccination campaign in Italy. Additional programs in continu-
ing education about the occupational risk, safety, and usefulness of VPD vaccinations are
needed. Consequently, there is a necessity for clear and effective European and national
guidelines. Finally, it will be necessary to address the decision of HCPs who do not intend
to be vaccinated through clear legislation.
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