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ARTICLE INFO ABSTRACT
Affile-’ history: Background: Low rates of vaccine coverage have resulted in a resurgence of several vaccine-preventable
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reduce disease transmission, and to promote vaccine awareness and acceptance in the population. The
objectives of this cross-sectional study were to investigate knowledge and beliefs about vaccines and
to evaluate self-reported immunization coverage with vaccines recommended for HCWs. Additionally,
the effects of several factors on these outcomes have been evaluated.

Methods: A survey was conducted between September and November 2018 among a random sample of
HCWs in cardiac, adult, and neonatal critical care units of 8 randomly selected hospitals across the
Campania and Calabria Regions in Italy. Multivariate logistic and linear regression analysis has been per-
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Survey Results: A total 531 HCWs returned the questionnaire for a response rate of 54.9%. Based on a vaccination
Vaccinations coverage knowledge score ranging from 0 to 9, more than half of the participants (55.4%) knew few of the vaccines

recommended for HCWs (<3 correct answers), 16.2% knew some vaccines (4-6 correct answers), and
28.4% knew most vaccines (>7 correct answers), and only 13.2% knew all the vaccines recommended
for HCWs. However, two-thirds (62.2%) knew that hepatitis B and influenza vaccines were recommended,
and this knowledge was significantly higher among females (p < 0.001), among HCWs aged between 50
and 59 years (p =0.01) compared with those aged < 30 years, and in those who search for information
about recommended vaccines for HCWs (p=0.012). The vaccine knowledge was significantly lower
among nurses and nursing supporting staff compared with physicians (p = 0.032). Approximately two-
thirds (62.7%) of HCWs considered themselves at risk of contracting vaccine-preventable infectious dis-
eases during their professional practice. High rates of coverage were self-reported for hepatitis B (96.3%),
tetanus and pertussis (93.7%), whereas they were lower for measles/mumps/rubella (80.5%), chickenpox
(65.3%), and influenza (35.8%). Only 9.2% of HCWs reported prior receipt of all recommended vaccines.
Male HCWs were less likely to report prior receipt of all recommended vaccines (p =0.011). HCWs aged
between 30 and 39 years compared with those aged < 30 years (p =0.001) and those who knew some
(p <0.001) and most (p = 0.007) of all vaccines recommended for HCWs were more likely to self-report
to be immunized.
Conclusions: Additional training about the vaccinations is needed to improve HCWs knowledge and to
address specific concerns which may lead to better uptake among this group.

© 2019 Elsevier Ltd. All rights reserved.

1. Introduction

Healthcare workers (HCWs) are one of the most at-risk groups
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variety of strategies to improve disease awareness, to address con-
cerns about vaccine safety and effectiveness, and to increase vac-
cine accessibility have been recommended to improve vaccine
coverage among HCWs [1,2,5,6]. In Italy, hepatitis B, influenza,
measles/mumps/rubella (MMR), varicella, and pertussis are the
vaccines recommended for all HCWs [6]. However, despite clinical
evidence demonstrating the safety and efficacy of these vaccina-
tions, vaccine acceptance among HCWs is relatively low [7,8].

Current guidelines from health departments and professional
organizations in various countries strongly recommended HCWs’
vaccinations against hepatitis B, influenza, MMR, chickenpox, teta-
nus/diphtheria/pertussis (Td/Tdap), and meningococcal disease
especially for those working in critical care units (CCUs). In Italy,
in recent years suboptimal vaccination coverage in the general
population resulted in an increase, for example in measles cases.
Therefore, improving HCWSs’ vaccination is an important element
in order to be effective communicators on the value of vaccination
[9-11].

In spite of the number of published studies on HCWs in ICUs
reporting their level of knowledge, attitudes, and practices regard-
ing vaccinations conducted in different countries [12-15], to the
best of our knowledge, there is a lack of such research in Italy
[16-18]. Investigating this topic could provide useful information
in order to tailor interventions to increase vaccination coverage
among this at-risk population. Therefore, the findings of this study
can be used as a basis for designing and delivering a public health
service plan tailored for our country and its cultural environment
in an effective and efficient way. Consequently, the current survey
conducted among a large sample of HCWs in the CCUs in Italy
seeks to fill this gap in the literature and to achieve two main
objectives. First, to investigate the knowledge, beliefs, and immu-
nization coverage, and second to explore the effects of several fac-
tors on these outcomes of interest.

2. Materials and Methods
2.1. Setting and recruitment procedures

This was a cross-sectional survey conducted between Septem-
ber and November 2018. A total of 8 public hospitals (range of
number of beds, 123-936) which serves a population of about 3
million people, with cardiac, adult, and neonatal CCUs across the
Campania and Calabria Regions in Italy, were randomly selected.
None of the hospitals had a HCWs vaccination policies in place at
the time of the survey. All active health care personnel working
as HCWs in such units of the selected hospitals were informed of
the survey and invited to participate.

The sample size estimate for survey distribution was selected
based on previously reported rates of influenza vaccine coverage
among HCWs and a hypothesized 40% of HCWs immunized
[8,13], a 95% confidence interval, and a margin error of 5%. There-
fore, the minimum sample size required was 370 HCWs. Also,
accounting for a response rate of 60%, the minimum sample size
that was required was 520.

An information letter was sent to the hospital directors explain-
ing the objectives and methodology of the survey in order to obtain
their approval to conduct the study. After approval was received,
the research team distributed the questionnaire to all HCWs,
including a cover letter explaining the purpose of the study, that
participation was voluntary, and assuring that full confidentiality
would be maintained. Anonymization of any personal identifiers
or situations were granted. A written informed consent form was
also included to process personal data, and an envelope to return
the questionnaire to the research team. In order to maximize the
response rate, the research team went every three days to the CCUs

to collect the completed questionnaires and to again offer the
questionnaire to any participants who may have lost it. There were
no incentives offered to those who participated in the survey.

2.2. Design and administration of the questionnaire

The questionnaire, developed by the research team, was pilot
tested prior to the start of the survey, in order to ensure that the
questions were understood as intended and to omit questions that
were misinterpreted. A convenience sample of 20 HCWs working
in the CCUs was used. Data from the pilot were not included in
the final analysis.

The structured questionnaire was self-administered and con-
senting participants were asked to answer questions on the follow-
ing five themes: (1) socio-demographic and professional
characteristics (gender, age, marital status, number of children,
occupation, work place, years in practice, previous practice in other
unit areas); (2) knowledge regarding the vaccines recommended
for the HCWs; (3) perception of the risk of contracting a vaccine-
preventable infectious disease (VPD) during professional practice,
and beliefs about the usefulness of the recommended vaccines
for HCWs and patients’ health; (4) self-reported vaccination cover-
age with the recommended vaccines; and (5) sources of informa-
tion used for searching for information about the vaccines
recommended for HCWs, and the need for additional information.

The section about knowledge included nine close-ended ques-
tions about which vaccines were recommended for HCWs that
could be answered as ‘yes’, ‘no’, or ‘do not know’. An overall knowl-
edge score was calculated by giving for each question a value of ‘1’
for a correct response and a value of ‘0’ for an incorrect or ‘do not
know’ response. The range was from zero to 9 points for a given
participant. A respondent who achieved a score greater than or
equal to 7 was categorized as knowing most of the recommended
vaccines, 4-6 score as knowing some, and 0-3 as knowing few.
Response options for all belief variables used a 10-point Likert
scale with higher values corresponding to a more strongly agree
with the statement [19-22]. The vaccination coverage was
explored asking whether the participant had received the recom-
mended vaccines and the response option included “yes”, “no”,
and “do not know”. The HCW was asked to indicate from a list of
options the reason(s) for having or not having received each
vaccine.

Ethical approval was obtained prior to initiation of the study
from the Ethics Committee of the Teaching Hospital of the Univer-
sity of Campania “Luigi Vanvitelli”.

2.3. Data analysis

The data obtained from the questionnaire were analyzed using
Stata software version 15 [College Station, TX: StataCorp LLC]. First,
descriptive statistics, including frequencies, means, and standard
deviations, summarized demographic information, knowledge
and belief about vaccines data, and the immunization coverage
levels of the sample. Second, chi-square and Student’s t-test were
used to test the association between the independent variables
and the following three outcomes of interest: knowledge that the
hepatitis B and influenza vaccines are recommended for HCWs;
perceived risk of contracting a VPD during professional practice;
and immunization coverage with all vaccines recommended for
HCWs. All independent variables with a p-value less or equal than
0.25 were considered eligible for inclusion into the multivariate
regression analysis. Third, multivariate logistic and linear regres-
sion models were used to investigate independent characteristics
associated with the already mentioned outcomes of interest
regarding the knowledge (Model 1); perceived risk (Model 2);
and immunization coverage (Model 3). The following independent
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variables were included in all Models: gender (male=0;
female=1), age, in years (<30=1; 30-39=2; 40-49=3; 50-
59 =4; >60=5), occupation (nurse/nursing supporting staff =0;
physician = 1), work place (cardiac CCU = 1; adult CCU = 2; neona-
tal CCU = 3), number of years in practice (continuous), and search-
ing for information sources about the vaccines recommended for
the HCWs (no = 0; yes = 1). In Models 2 and 3, the variable knowl-
edge of the vaccines recommended for HCWs (few = 1; some = 2;
most = 3) was also included. In Model 2, the independent variable
previous professional practices in other unit locations (no = 1; crit-
ical = 2; medical = 3; surgical =4) was also included. In Model 3,
the belief in the usefulness of the vaccines recommended for HCWs
to protect themselves (continuous) and attitude towards efficacy of
vaccinations on patients’ health (continuous) were also included.

A stepwise procedure was applied to obtain the final models
with p values for the variable inclusion and exclusion of >0.2 and
<0.4, respectively. The results of the logistic regression analysis
are expressed as odds ratios (ORs) and their 95% confidence inter-
vals (Cls). Standardized regression coefficients (B) were presented
in the linear regression model. A two-tailed p-value of less than
0.05 was considered significant for all analyses.

3. Results

Out of 967 HCWs that were approached, 531 completed and
returned the questionnaire with a response rate of 54.9%. Accord-
ing to the occupation, the response rates were 47.7% for physicians
(155/325), 56.4% for nurses (315/558), and 72.6% for nursing sup-
porting staff (61/84). Table 1 shows the socio-demographic and

Table 1
Main characteristics of the study population.
Characteristic n %
Gender
Female 296 57.1
Male 222 429
Age, years
Mean * Standard deviation 452 +10.5
Median (range) 46 (19-66)
Marital status
Married 253 69.1
Unmarried/ widowed/separated/divorced 158 309
Number of children
Mean + Standard deviation 1.9+0.7
Median (range) 2 (0-5)
0 129 28.7
1 69 15.4
>1 251 55.9
Occupation
Nurses 315 59.3
Physicians 155 29.2
Nursing supporting staff 61 11.5
Work place
Adult critical care unit 303 57.2
Neonatal critical care unit 147 27.7
Cardiac critical care unit 80 15.1
Length of time spent working in critical care units, years
Mean * Standard deviation 11.2+99
Median (range) 12 (1 month-
41 years)
Previous professional practices in other unit locations
No 272 51.2
Critical 98 18.5
Surgical 89 16.8
Medical 72 135

Number for each item may not add up to total number of study population due to
missing value.

professional characteristics of the participants. The majority of
the respondents were women (57.1%), the mean age was
45.2 years, 69.1% were married, more than half were nurses,
worked in an adult critical care unit, and the mean time spent
working in CCUs was 11.2 years.

3.1. Knowledge about vaccination

Table 2 shows the study participants’ knowledge regarding the
vaccines recommended for HCWs. The majority correctly identified
hepatitis B (90.9%) and influenza (64.1%) vaccines as recommended
for HCWs, whereas a very low number of HCWs indicated measles
(41.9%), mumps (32.4%), rubella (34.1%), varicella (32.9%) or per-
tussis (31.1%) vaccinations. Only a very small proportion of HCWs
correctly knew that hepatitis A (15.8%), pneumococcal (11.5%),
meningococcal (8.5%), and tuberculosis (6.4%) vaccinations were
not routinely recommended for Italian HCWs. The mean knowl-
edge score was 4.1 £2.9 (sd) and the median value was 3. More
than half of the participants (55.4%) knew few of the vaccines rec-
ommended for HCWs, 16.2% knew some vaccines, and 28.4% knew
most vaccines. Only 13.2% of HCWs knew all the vaccines that are
recommended for them, and 5.6% did not answer any of the ques-
tions correctly.

Almost two-thirds of respondents (62.2%) knew that both hep-
atitis B and influenza vaccines are recommended for HCWs. Since
the level knowledge of all recommended vaccines was lower than
expected, the knowledge that hepatitis B and influenza vaccines
are recommended was chosen as outcome of interest. The results
obtained from the multivariate logistic regression model showed
that four correlates were statistically significant associated with
this knowledge. Knowledge was significantly higher among
females (OR =2.05; 95% CI 1.39-3.02), in those aged between 50
and 59 years (OR=1.82; 95% CI 1.15-2.87) compared with tho-
se <30years, and in those who search for pursued information
about recommended vaccines for HCWs (OR = 2.22; 95% CI 1.19-
4.13). The professional role had a significant negative association
with this knowledge, with nurses and nursing supporting staff
being less aware of the need for hepatitis B and influenza vaccina-
tions (OR=0.62; 95% Cl 0.4-0.96) compared with physicians
(Model 1 in Table 3).

3.2. Beliefs in vaccination

Only 62.7% of HCWs considered themselves at high-risk of con-
tracting a VPD during their professional practice. On a scale from 1
to 10, with 10 representing a high perception of risk, respondents
obtained a mean score of 6.4. Multiple linear regression analysis
showed that HCWs aged between 40 and 49 years had a higher
perception of risk of acquiring a VPD (t = 2.26, p = 0.024) compared
with those <30 years, whereas, those aged >60 years had a lower
perception (t=-2.1, p=0.037). In addition, staff working in a
neonatal CCU had a lower perception of risk of contracting a VPD
by vaccination during their activity compared with those in a car-
diac CCU (t=-2.72, p=0.007) (Model 2 in Table 3). Participants
had a strongly positive attitude regarding the usefulness of the vac-
cinations recommended for HCWs to protect themselves and the
patients, with mean values of 8.7 and 8.4 respectively.

3.3. Immunization coverage

Table 4 shows the self-reported vaccination coverage of the
study participants according to the occupation. The vaccination
coverage for hepatitis B (96.3%) and tetanus and pertussis (93.7%)
were high, but lower for MMR (80.5%), chickenpox (65.3%), and
influenza (35.8%). Only 9.2% of HCWs reported prior receipt of all
recommended vaccines. Reasons identified by respondents for
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Table 2

6903

Correct responses regarding the recommended vaccinations for HCWs of the study population.

Total Occupation Work place Number of years in practice
Which vaccination is (n=531) Nurses Physicians  Nursing Adult critical Neonatal Cardiac <1 1-10 >10
recommended for HCWs? (n=315) (n=155) supporting care unit critical care critical care (n=78) (n=194) (n=232)
(correct response) staff (n=61) (n=303) unit (n = 147) unit (n = 80)
Recommended vaccination ¥4 % % % % % % % % %
Hepatitis B 90.9 91.6 94.8 83.3 90.8 89.8 93.7 94.9 88.1 93.1
Influenza 64.1 64 722 48.3 60.7 66 72.5 65.4 63.4 65.9
Tetanus 52.7 50.8 58 53.3 47.8 57.1 62.5 64.1 55.1 46.5
Measles 41.9 399 51 28.3 37 51 43.7 53.8 423 371
Rubella 34.1 34.1 38.7 283 30.4 41.5 33.7 474 36.1 27.6
Varicella 329 33.8 344 30 284 40.1 36.2 43.6 35.1 26.3
Mumps 324 31.8 38.7 21.7 30.4 34.7 35 449 304 28.4
Pertussis 31.1 29.9 38.7 20 25.7 41.5 31.2 37.2 30.9 28.9
Diphtheria 30.7 27 419 233 274 34 36.2 333 289 30.8
Other vaccination
Hepatitis A 15.8 12.2 27.7 5 18.8 8.8 17.5 20.5 17 13.8
Poliomyelitis 115 11.6 14.2 5 11.5 12.2 10 141 14.9 8.2
Pneumococcal disease 11.5 109 14.8 6.6 129 8.2 12.5 16.7 113 9.9
Meningococcal disease 8.5 74 10.9 8.3 10.2 4.8 8.7 7.7 8.8 9
Tuberculosis 6.4 4.8 9.7 6.6 6.9 6.8 3.7 12.8 7.2 4.3

Number for each item may not add up to total number of study population due to missing value.

non-vaccination included: perception of not being at risk for dis-
ease (51.2%), fear of vaccine adverse effects (24.7%), and a mistrust
of vaccines (15.9%). Of respondents who declined the varicella vac-
cine, 42.4% did not consider themselves at high risk for disease and
21.2% feared potential vaccine side effects. The main reason given
by the HCWs for not being vaccinated for the seasonal influenza
vaccination was that they did not consider themselves at high risk
for developing influenza (61.4%); other reasons cited were the fear
of potential vaccine side effects (18.6%) and the mistrust of vacci-
nes (11.6%).

Since a possible interaction between age, occupation, and num-
ber of years in practice and immunization coverage has been
hypothesized, the interaction term was initially included in the
multivariate model and subsequently removed from the final logis-
tic regression model because it was not statistically significant.

The only three factors showing a significant influence on self
immunization coverage were age, gender, and knowledge regard-
ing the vaccines recommended for HCWs. HCWs aged between
30 and 39 years (OR=6.26; 95% CI 2.18-18.04), compared with
those aged <30 years, had a higher self-reported vaccine coverage,
whereas male HCWs were less likely to be immunized (OR = 0.41;
95% CI 0.21-0.81). The level of knowledge, as expected, was the
most significant predictor of immunization coverage, since partic-
ipants who knew some (95% CI 2.16-11.24) or most (95% CI 1.38-
8.27) of all recommended vaccines had 4.92 and 3.39 times the
odds, respectively, of being immunized with all recommended vac-
cinations compared to those who knew few vaccines (Model 3 in
Table 3).

3.4. Sources of information

The majority of the respondents considered the Internet as the
major source in seeking information (46.2%), followed by scientific
journals (39.6%), congress/educational courses (30.7%), colleagues
(26%), and professional associations (19.2%). Nearly two-thirds of
respondents (61.2%) expressed interest in more education regard-
ing immunizations.

4. Discussion

This study was designed to obtain information about vaccine
knowledge and beliefs, and HCW vaccine coverage, including

influencing factors, among a large sample of Italian HCWs
employed in CCUs. The findings have shown that the HCWs had
a poor knowledge of all the vaccines that are recommended for
them, a low perception of the risk for contracting a VPD during
their work, and had reported an high vaccination coverage only
against hepatitis B (96.3%).

We evaluated the participants’ level of knowledge regarding the
vaccines recommended for HCWs. Only 13.2% of HCWs knew all
the vaccines recommended for them and 5.6% did not correctly
identify which vaccines were recommended for HCWs. A majority
of the sample indicated that hepatitis B and influenza were vacci-
nes recommended for HCWs. Their knowledge of the recommen-
dation for measles, varicella, and pertussis was much lower.
These results are similar to those reported in previous investiga-
tions conducted among nurses in Austria [15] and occupational
physicians in Germany [23]. Inadequate knowledge by HCWs
may result in the transfer of false information to patients and the
public. Therefore, the findings highlight the importance of imple-
menting educational campaigns for HCWs on vaccination. HCWs
have been consistently identified as the most influential and
trusted source of information on vaccination [19-22,24]. And they
are key facilitators for promoting vaccinations. There is a clear
need for healthcare authorities and managers to plan educational
campaigns for HCWs regarding the immunization in order to
increase the coverage. Such improvement may be achieved
through the utilization of fliers, newsletters, meetings, lectures,
and by providing free and actively promoted vaccinations in the
workplace with staff dedicated [25-27].We evaluated the partici-
pants’ perception of the risk of acquiring a VPD while at work
and their beliefs in the value of vaccination in reducing the likeli-
hood of disease transmission. Only 62.7% considered themselves at
risk of contracting a VPD while performing their job duties. Similar
results were also reported in previous surveys in the UK with
regards to influenza vaccination [28] and in China with regards
to hepatitis B vaccination [12].

We evaluated self-reported vaccine coverage and found varia-
tion based on disease. There were high self-reported rates for hep-
atitis B (96.3%), tetanus and pertussis (93.7%) Suboptimal vaccine
coverage among HCWs not only puts them at risk for disease, but
puts their patients and colleagues at risk as well. Studies in other
countries have reported similar rates of vaccine coverage for teta-
nus, hepatitis B, and influenza [14,15]. In contrast, for measles, per-
tussis, and hepatitis B the coverage in this study population were
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Number of years in practice

Backward elimination

Table 3
Multivariate analysis results.
Variable OR SE 95% CI p value
Model 1: Knowledge that the hepatitis B and influenza vaccines are recommended for HCWs
Log-likelihood = -300.16, x? = 42.35, p value < 0.0001
Gender
Male 1"
Female 2.05 0.4 1.39-3.02 <0.001
Age (years)
<30 1*
50-59 1.82 0.42 1.15-2.87 0.01
30-39 0.53 0.18 0.27-1.05 0.071
40-49 Backward elimination
>60 Backward elimination
Searching for information sources about the vaccines recommended for the HCWs 2.22 0.7 1.19-4.13 0.012
Occupation
Physicians 1"
Nurse/Nursing supporting staff 0.62 0.14 0.4-0.96 0.032
Number of years in practice Backward elimination
Work place
Cardiac critical care unit 1"
Adult critical care unit Backward elimination
Neonatal critical care unit Backward elimination
Variable COEF. SE t p value
Model 2: Perceived risk of contracting a vaccine-preventable disease during professional practice
F=4.56, R? = 7.8%, adjusted R’ = 6.1%, p value < 0.0001
Work place
Cardiac critical care unit 1
Neonatal critical care unit -1.12 0.4 —2.72 0.007
Adult critical care unit —0.56 0.36 -1.53 0.127
Age (years)
<30 1+
40-49 0.75 0.33 2.26 0.024
>60 -0.64 03 -2.1 0.037
30-39 Backward elimination
50-59 Backward elimination
Knowledge of the vaccines recommended for HCWs
Few 1"
Most 0.57 0.3 1.89 0.059
Some Backward elimination
Searching for information sources about the vaccines recommended for the HCWs 0.65 0.42 1.53 0.126
Number of years in practice -0.01 0.01 -1.53 0.127
Previous professional practice in other unit locations
No 1"
Surgical 0.43 0.34 1.23 0.218
Critical Backward elimination
Medical Backward elimination
Gender
Male 1*
Female Backward elimination
Occupation Backward elimination
Variable OR SE 95% CI p value
Model 3: Immunization coverage with all vaccines recommended for HCWs
Log-likelihood = -126.84, x° = 43.83, p value < 0.0001
Knowledge of the vaccines recommended for HCWs
Few 1"
Some 4.92 2.07 2.16-11.24 <0.001
Most 3.39 1.54 1.38-8.27 0.007
Age (years)
<30 1"
30-39 6.26 3.38 2.18-18.04 0.001
40-49 2.02 0.99 0.77-5.28 0.149
50-59 1.91 0.89 0.76-4.79 0.167
>60 Backward elimination
Gender
Female 1"
Male 0.41 0.14 0.21-0.81 0.011
Occupation
Physicians 1
Nurses/Nursing supporting staff 1.65 0.65 0.75-3.59 0.209
Work place
Cardiac critical care unit 1"
Adult critical care unit 0.61 0.27 0.25-1.45 0.260
Neonatal critical care unit Backward elimination
Beliefs in the usefulness of the vaccines recommended for HCWs to protect themselves 0.87 0.13 0.64-1.16 0.348
Attitude towards efficacy of vaccinations on patients’ health 0.87 0.13 0.64-1.17 0.361

" Reference category.
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Table 4
Healthcare workers self-reported vaccination history.

Vaccination received Nurses (n =300)

Physicians (n =152)

Nursing supporting staff (n = 59) Total (n=511)

% % % %
Hepatitis B 95.3 93.4 98.3 96.3
Diphtheria, tetanus, pertussis 90.8 95.4 914 93.7
Measles, mumps, rubella 58.3 42.9 64.4 80.5
Varicella 35.9 18.7 59.3 65.3
Tuberculosis 51.7 60.7 50 55.1
Influenza 315 45.7 304 35.8
Meningococcus C 31.6 311 41.4 32.7

Number for each item may not add up to total number of study population due to missing value.

higher than those self-reported in other settings [12,14,29-31].
These low coverage levels highlight the need for strong recommen-
dations on the importance of HCW vaccination and readily accessi-
ble vaccines. Consistent with previous studies, this sample of
HCWs reported several barriers for not being vaccinated: they
did not consider themselves at risk for VPDs and they had uncer-
tainty regarding the vaccines’ safety [32-34]. These findings indi-
cated that barriers and misbeliefs among HCWs need to be
addressed urgently. There is the risk that those HCWs who are
hesitant about vaccines may spread concerns to the public and rec-
ommend vaccines less frequently [24,35].

We evaluated the sources of vaccine information used by
HCWs. There is a myriad of information available from different
sources regarding vaccinations recommended for HCWSs, which
varies in credibility. Surprisingly, 46.2% indicated the Internet as
their main source of vaccine information. Only 39.6% used scien-
tific journals and 30.7% congress/educational courses as source of
vaccine information. HCWs should be up to date with the latest
evidence and information on VPDs. They should be directed to
credible sources of information on vaccines, particularly those
HCWs with a poor level of knowledge about immunization.

The final statement provided insight into the independent pre-
dictor of the different outcomes of interest. This study found that,
among the different socio-demographic and professional factors,
age, gender, and professional role predicted a participant’s knowl-
edge about recommendations for hepatitis B and influenza vac-
cines. The finding that older age had a positive influence on
HCWSs’ knowledge may be related to the fact that with an increas-
ing age, there is a greater likelihood of having seen cases of VPDs.
As a result, a richer experience leads to greater knowledge. Fur-
thermore, the significantly lower level of knowledge observed in
nurses and nursing supporting staff may be partially because their
education currently focuses mostly on patient care, with inade-
quate time given to vaccinations. Therefore, nursing education cur-
riculum should be evaluated to ensure that adequate time is given
to training regarding vaccines. This may also explain the lower vac-
cination rates of nurses compared with physicians seen in the pre-
sent study and this is in accordance with previous studies that
have found that physicians are more accepting of vaccines than
other HCWs [30,36]. The second strongest predictor was having
received information about the vaccines recommended for HCWs.
HCWs who had received information were two times more likely
to correctly identify that hepatitis B and influenza were vaccina-
tions recommended for HCWs. Education is an important tool to
improve vaccination coverage [37-39]. HCWs with greater vaccine
knowledge were four times more likely to be vaccinated than
HCWs with a low level of vaccine knowledge.

5. Limitations

It is important to mention that the results of the present study
should be interpreted in the context of several potential limita-
tions. First, because of the cross-sectional design, the study is only

able to predict the general association between predictors and
dependent variables, not temporality or causality. Second, the sam-
ple was selected from two geographic areas and, therefore, the
results may be not entirely generalizable to all HCWs in Italy.
Third, the survey instrument is new and had not been previously
validated. Fourth, social desirability bias may also be a limitation.
HCWs with positive attitudes toward vaccines may have been
more likely to respond to the survey. Additionally, HCWs may have
felt the need to provide socially desirable responses. This bias was
limited by assuring participants that their responses would be
anonymous and could not be back to them. Fifth, the vaccination
status relies on self-reported data rather than record-review and
the responses could have been affected by declaration or recall bias
that may result in over- or underestimation. Despite these poten-
tial biases, the findings of this study provide useful information
on the need for HCW education to improve knowledge and under-
standing of vaccines and vaccine uptake among HCWs in CCUs.

6. Conclusions

This study identifies gaps in knowledge and vaccination cover-
age among HCWs in CCUs in Italy. Therefore, it is crucial to plan
educational campaigns for HCWs to improve their knowledge
and to address specific concerns given the fact that those with
greater knowledge were more likely to be vaccinated.
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