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Background: To investigate intention rates to get vaccinated against COVID-19

Results: The response rate was 14.5%. Of 1521 HCP with a known profession, 607 (39.9%) were
nursing personnel, 480 (31.6%) physicians, 171 (11.2%) paramedical personnel, 72 (4.7%) sup-
portive personnel, and 191 (12.6%) administrative personnel. Overall, 803 of 1571 HCP
(51.1%) stated their intention to get vaccinated while 768 (48.9%) stated their intention to
decline vaccination. Most HCP (71.3%) who reported intent to get vaccinated noted contrib-
uting to the control of the pandemic and protecting their families and themselves as their rea-
sons, while the most common reason for reporting intent to decline vaccination was
inadequate information about the vaccines (74.9%), followed by concerns about vaccine safety
(36.2%). Logistic regression analysis revealed that the probability of intending to get vacci-
nated increased with male gender, being a physician, history of complete vaccination against
hepatitis B, history of vaccination against pandemic A (H1N1) in 2009—2010, belief that COVID-
19 vaccination should be mandatory for HCP, and increased confidence in vaccines in general
during the COVID-19 pandemic. The following factors were associated with a lower intention to
get vaccinated: no vaccination against influenza the past season, no intention to get vacci-
nated against influenza in 2020—2021, and no intention to recommend COVID-19 vaccination

Conclusion: There is an urgent need to built safety perception towards COVID-19 vaccines and
raise vaccine uptake rates by HCP, and thus to protect the healthcare workforce and the

© 2021 Australasian College for Infection Prevention and Control. Published by Elsevier B.V. All

e 51.1% of 1571 HCP stated their intention to get vaccinated against COVID-19.

e The main reason for accepting COVID-19 vaccination was to control the pandemic.

e Men, physicians, and hepatitis B vaccinated were more likely to get vaccinated.

e Main reasons for declining vaccination were inadequate information and safety concerns.
o Safety perception about COVID-19 vaccine should be built to raise vaccine uptake.
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Introduction

Shortly following the emergence in late 2019 and global
spread of severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), the etiologic agent of coronavirus disease
2019 (COVID-19), the consequences on healthcare systems
became evident [1]. HCP have been recognized as a high-
risk group for occupational exposure to SARS-CoV-2 and
onset of clinical illness, while fatalities occurred [2—6].
Moreover, high rates of absenteeism were noted among
HCP, either because of infection or for post-exposure
isolation purposes [7].

Starting this autumn, healthcare facilities around the
world are experiencing an unprecedented surge of health-
care demands in association with a considerable influx of
patients [1,8]. HCP constitute a high-priority group for
COVID-19 vaccination [9,10]. Aside from protection of HCP,
the rationale for vaccination relies also on the need to
preserve the essential healthcare services from outbreaks
and HCP absenteeism [9]. The underlying arguments for
HCP prioritization for vaccination also include the principle
of reciprocity, given their work under intense conditions,
putting themselves but also potentially their households at
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higher risk for the sake of patients [9]. Nonetheless, there
are scarce published data about the attitudes and practices
of HCP towards COVID-19 vaccines [11—13]. Beyond the
expected benefits for themselves and the healthcare sys-
tems, their attitudes may influence the acceptance of
COVID-19 vaccines by the general population, given their
role as trusted sources of information about vaccines
[14,15], and about COVID-19 in particular [16]. This could
be crucial since high vaccine uptake rates are needed to
achieve herd immunity [17]. Herein we present the results
of a cross-sectional survey that was conducted in order to
estimate the level of intention to get vaccinated against
COVID-19 and to explore factors that drive vaccine
decision-making in HCP in Greece.

Methods

We contacted the Infection Control Committees of eight
tertiary-care hospitals (five public hospitals including one
pediatric, two private hospitals and one military hospital)
across Greece and invited them to participate in the survey.
All hospitals agreed to participate. There were 10,930 HCP
employed in these hospitals.
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Data collection

A structured questionnaire was developed based on our
past experience with studies on seasonal and pandemic
influenza vaccination of HCP (Fig. 1) [18,19]. The printed
questionnaire (in Greek language) was distributed to HCP,
regardless of their characteristics, during their work shift
by the Infection Control nurses Committee of each hospital.
The Infection Control Committees are established by low in
each hospital in order to promote measures for the pre-
vention and control of healthcare-associated infections,
including vaccinations of HCP. The following data were
collected per HCP: demographic and professional charac-
teristics, vaccination history against hepatitis B and mea-
sles, history of hepatitis B and measles, attitudes and
practices toward seasonal influenza vaccination, history of
vaccination against H1N1 during the 2009—2010 pandemic,
and attitudes toward mandatory COVID-19 vaccination. The
HCP’ intention to get vaccinated against COVID-19 was
recorded, as well as their reasons for intention to accept to
decline vaccination. Data were self-reported and anony-
mous. The survey was conducted from September 1 through
October 31, 2020.

Definitions

HCP were defined as persons employed in healthcare fa-
cilities with or without direct contact with patients or
infectious materials and regardless of their employment
status (permanent, casual, or contract HCP). HCP were
grouped as follows: physicians, nursing personnel (nurses,
midwifes, and nurse assistants), paramedical personnel
(pharmacists, biologists, laboratory technicians, physio-
therapists, ambulance personnel, social workers, health

visitors), supportive personnel (information systems
personnel, engineers, waiters, cleaners, laundry
personnel, security personnel), and administrative

personnel. Physicians were further grouped according to
their specialty/subspecialty as follows: internal medicine
specialists (e.g. internists, pediatricians, infectious dis-
eases specialists, intensive care physicians, gastroenter-
ologists, neurologists), surgical specialists (e.g. surgeons,
obstetricians, urologists, ophthalmologists, orthopedics,
neurosurgeons), laboratory physicians (e.g. microbiolo-
gists, immunologists, cytologists, anatomists), and imag-
ing specialists (radiologists, nuclear medicine specialists).
Complete vaccination was defined as three hepatitis B
vaccine shots for hepatitis B and two measles vaccine
shots for measles (all shots within the appropriate dose
scheme for each disease).

Ethical issues

Participation of HCP was voluntary following oral informed
consent obtained by the Infection Control Committees.
Approval was obtained from the Ethics Committees of the
participating hospitals. The data were managed in accor-
dance with the national and European laws.
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Statistical analysis

Frequencies and percentages were used for categorical
variables. Comparisons between groups were performed by
using the two-tailed t-test for continuous variables with
normal distribution, and the chi-square test for categorical
variables. In order to explore the factors that predict HCP’s
intention to get vaccinated against SARS-CoV-2, a logistic
regression analysis has been conducted by integrating in
the model only variables with a p-value of <0.10 in the
univariate analyses. Odds ratio (OR) and confidence in-
tervals (Cls) were estimated. P-values of <0.05 were
considered statistically significant. The statistical analysis
was conducted using the IBM SPSS Statistics for Windows,
Version 26.0. Armonk, NY: IBM Corp.

Results

A total of 1591 HCP participated in the study (14.5% of HCP
working in the participating hospitals). Table 1 shows their
characteristics. Nursing personnel accounted for most
participants followed by physicians [607 (38.2%) and 480
(30.2%), respectively]. Twenty HCP did not answer the
question about their intention to get vaccinated against
COVID-19. Of the remaining 1571 HCP, 803 HCP (51.1%)
stated their intention to get vaccinated against COVID-19
while 768 (48.9%) stated that they did not intent to get
vaccinated. Table 2 shows the results of the univariate
analyses in relation to intention to get vaccinated against
COVID-19. Men, physicians, HCP with comorbidities, and
HCP already involved in the healthcare of patients with
COVID-19 had higher rates of intention to get vaccinated
compared to women, professions other than physicians,
HCP with no comorbidities, and HCP with no history of
involvement in the healthcare of COVID-19 patients (p-
values <0.001, <0.001, <0.001, and 0.006, respectively).
Table 3 shows the rates of intention of HCP to get vacci-
nated against COVID-19 according to their attitudes and
practices towards occupational vaccinations. Significantly
higher rates of intention to get vaccinated were noted
among HCP who have completed their vaccination against
hepatitis B, had received the pandemic A (H1N1) vaccine
in 2009—2010 and the seasonal influenza vaccine the past
season, intend to receive influenza vaccination the cur-
rent season, agree with mandatory vaccination policies for
HCP against influenza and COVID-19, recommend vacci-
nation against influenza and COVID-19 to high-risk pa-
tients, and whose confidence to vaccines in general
increased during the COVID-19 pandemic (p-values <0.001
for all comparisons). In particular, 776 (49.8%) of partici-
pating HCP favored mandatory vaccinations policies, and
83.9% of those who intend to get a COVID-19 vaccine.
Overall, 78.7% of responding HCP reported that they
intend to recommend COVID-19 vaccination to high-risk
patients, regardless of their intention to get vaccinated.
The total number of HCP who intended to get a COVID-19
vaccine and intended to recommend it to high-risk pa-
tients was 785. Of them, 589 (75%) received influenza
vaccine the past season, 679 (86.5%) intended to get
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A. Healthcare personnel characteristics

1. Age (in years): <30 [131-40

2. Gender: male female

3. Profession:

[ nursing personnel | paramedical personnel

4. Underlying diseases: [ | NO YES

If yes, please specify:

['] Liver disease

[} Chronic neuromuscular disease

5. Is there a person with un underlying disease(s) in your family?

B. Questions on r ded

1. Have you been vaccinated against hepatitis B?

2. Have you ever been ill with hepatitis B?

q 5 1

3. Have you been v:

41-50

Physician, if yes please specify your specialty

supportive personnel

Chronic pulmonary disease

Cardiovascular disease

Malignancy

[INO |

4. Have you ever been ill with measles?

5. Have you been vaccinated against influenza during the period 2019-2020?

=

ted against pa

Have you been v:

1 A sof

=

[INO

. Do you plan to get v:

5

o

tion

9. Do your d va

NO

rubella (MMR vaccine)?

1>50

administrative personnel

[ Diabetes mellitus Renal disease

Arterial hypertension [ Obesity
Immunosuppression

NO YES

ions for healthcare personnel

YES

' YES

[INO [JYES

1 YES

demic influenza HINT in 2009-2010 pandemic? [ NO
the current period (2020-2021)?
. Should vaccination against influenza be mandatory for healthcare personnel?

gainst influenza to high-risk patients?

C. Questions on COVID-19 and COVID-19 vaccine

N

. Have you been ill with COVID-19?

3. Do you intend to get vaccinated against COVID-19 when the vaccine will be available?

4. If YES, for which reason(s)?
patients
5. If NO, for which reason(s)?
[1 Tdon’t believe the vaccine will be safe
[1Tdon’t have enough information for the vaccine
[] Other reason

6. Will you rec d vaccination

8

NO

. Have you been involved in the management/care of patients with COVID-19?

to protect myself

| to contribute to the control of the pandemic

[INO [1YES

I YES
[INO YES
[INO [1YES

NO YES

NO LI YES
YES
NO [ YES

[] to protect my family to protect my

I don’t believe the vaccine will be effective

COVID-19 is not so dangerous

I believe that I am not at increased risk to get infected

t COVID-19 to high-risk patients?

NO YES

7. Do you believe that vaccination against COVID-19 should be mandatory for healthcare personnel?

[INO YES

8. Do you believe that COVID-19 pandemic has increased your confidence in vaccines in general?

[INO ' YES

Figure 1

influenza vaccine the 2020—2021 season, 775 (99.4%)
recommended influenza vaccination to high-risk patients,
665 (85.4%) believe that influenza vaccination should be
mandatory for HCP and 637 (81.7%) believe that COVID-19
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Questionnaire on the intention of healthcare personnel to get vaccinated against COVID-19.

vaccination should be mandatory for HCP (p-values <0.001
for all comparisons).

Tables 4 and 5 summarize the reasons for reporting
intention to get vaccinated against COVID-19 or for
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Table 1  Characteristics of 1591 HCP.
Characteristic HCP
N (%)
Gender (n = 1544)
Male 540 (35)
Female 1004 (65)
Age group, years (n = 1591)
<30 282 (17.7)
31-40 363 (22.8)
41-50 450 (28.3)
>50 496 (31.2)
Profession (n = 1521)
Physician® 480 (31.6)
Nursing personnel 607 (39.9)
Paramedical personnel 171 (11.2)
Supportive personnel 72 (4.7)
Administrative personnel 191 (12.6)
Comorbidities® (n = 1591) 361 (22.7)
Family member with a comorbidity 702 (44.1)
(n = 1591)
Complete vaccination against hepatitis B 480 (75.1)
(n = 639)
Complete vaccination against measles 253 (86.1)
(n = 294)
Vaccination against pandemic A (H1N1)¢ 445 (28)
(n = 1591)
Influenza vaccination in 2019—2020 945 (59.4)
(n = 1591)
Intention to get influenza vaccination in 1084 (68.5)
2020—2021 (n = 1583)
Involvement in care of a COVID-19 case 431 (27.1)
(n = 1591)
History of COVID-19 (n = 1591) 115 (7.2)

COVID-19: coronavirus disease 2019; n: the number of HCP who
answered the specific question.

2 Of 424 physicians for whom their specialty was known: in-
ternal medicine specialists: 257; surgical specialists: 107; lab-
oratory specialists: 35; imaging specialists: 11; no specialty: 14.

b 361 HCP had a total of 442 comorbidities: hypertension
(129); obesity (71); diabetes mellitus (59); chronic pulmonary
disease (50); immunosuppression (44); chronic cardiovascular
disease (37); malignancy (28); chronic neurological disease (12);
chronic renal disease (7); chronic hepatic disease (5).

€ In 2009—2010.

reporting intention to decline COVID-19 vaccination,
respectively. The mean, median, and mode of cited reasons
for intention to get vaccinated were 2.7, 3, and 4,
respectively. The mean, median and mode of cited reasons
for intention to decline vaccination were 1.34, 1, and 1,
respectively. Most HCP (71.3%) who reported intention to
get vaccinated noted contributing to the control of the
pandemic and protecting their families and themselves as
their most commonly selected reasons, while the most
common reason for reporting intention to decline vaccina-
tion was, at least in part, inadequate information about the
vaccines (74.9%) followed by concerns about vaccine safety
(36.2%). The logistic regression analysis found that the
following variables were significantly associated with an
increased rate of intention to get vaccinated against
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Table 2 Intention to get vaccinated against COVID-19 by
characteristics of HCP (univariate analyses).
Characteristic Intention to get  P-value
vaccinated (%)
Gender (n = 1525)
Male 66.4 <0.001
Female 43.0
Age group, years (n = 1571)
<30 50.2 0.744*
31-40 52.8
41-50 49.3
>50 52.0
Profession (n = 1504)
Physician 71.5 <0.001**
Nursing personnel 43.0
Paramedical personnel 46.1
Supportive personnel 48.6
Administrative personnel  42.6
Comorbidities (n = 1571)
Yes 61.1 <0.001
No 48.1
Family member with a comorbidity (n = 1571)
Yes 51.7 0.664
No 50.6
Involvement in the care of patients
with COVID-19 (n = 1571)
Yes 56.8 0.006
No 49.0
COVID-19: coronavirus disease 2019; HCP: healthcare

personnel; n: the number of HCP who answered.

*The p-value refers to the comparison of HCP <30 years old with
other age categories.

**The p-value refers to the comparison of physicians with all
other professional categories separately.

COVID-19: male gender, being a physician, being
completely vaccinated against hepatitis B, have been
vaccinated against pandemic A (H1N1) in 2009—2010, belief
that COVID-19 vaccination should be mandatory for HCP,
and increased confidence in vaccines in general during the
ongoing COVID-19 pandemic (Table 6). In addition, the
following factors were significantly associated with a lower
intention to get vaccinated against COVID-19: no vaccina-
tion against influenza the past season, no intention to get
vaccinated against influenza in 2020—2021, and no inten-
tion to recommend COVID-19 vaccination to high-risk pa-
tients (Table 6). The logistic regression model was
statistically significant explaining 67.4% of the variance in
the intention of HCP to get vaccinated against COVID-19;
this was based on an adjusted R2. Eighty-five percent of
the cases were correctly classified. The area under the
curve was 0.922 (95% Cls: 0.907 to 0.935; p-value = 0.006).

Discussion

This is a cross-sectional survey conducted to estimate the
level of intention to get vaccinated against COVID-19 and to
understand characteristics and perceptions that may drive
vaccine decision-making among HCP in Greece. To the best
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Table 3 Intention to get vaccinated against COVID-19 by attitudes and practices about occupational vaccinations of HCP

(univariate analyses).

Finding Intention to get P-value

vaccinated (%)

Complete vaccination against hepatitis B (n = 631)
Yes 64.3 0.001
No 49.0

Complete vaccination against measles (n = 287)
Yes 61.5 0.676
No 65.0

Vaccination against pandemic A (H1N1)? (n = 1571)
Yes 72.0 <0.001
No 43.0

Influenza vaccination in 2019—2020 (n = 1571)
Yes 64.0 <0.001
No 32.0

Intention to get influenza vaccination in 2020—2021 (n = 1571)
Yes 64.5 <0.001
No 22.2

Influenza vaccination should be mandatory for HCP (n = 1554)
Yes 66.4 <0.001
No 22.2

Recommend influenza vaccination to high-risk patients (n = 1560)
Yes 53.3 <0.001
No 7.7

COVID-19 vaccination should be mandatory for HCP (n = 1548)
Yes 83.9 <0.001
No 19.0

Intend to recommend SARS-CoV-2 vaccination to high-risk patients (n = 1547)
Yes 64.6 <0.001
No 3.9

Increased confidence to vaccines because of COVID-19 pandemic (n = 1548)
Yes 75.9 <0.001
No 40.7

COVID-19: coronavirus disease 2019; HCP: healthcare personnel; n: the number of HCP who answered.

2 In 2009—2010.

of our knowledge, there are few similar studies published
so far [11—13,20].

We found that only half of surveyed HCP intended to get
the COVID-19 vaccine, which is of concern. Our finding

could be partially attributed to the fact that our study was
conducted at the beginning of the second pandemic wave in
Greece, before the high demand on healthcare that far

Table 4 Reasons for reporting intention to get vaccinated
against COVID-19 among HCP in Greece.

Reason Reporting rate* (%)
N = 803

To protect themselves** 544 (67.6)

To protect their family 560 (69.7)

To protect their patients*** 464 (57.8)

To contribute to the 573 (71.3)

control of the pandemic

*Percentages do not round up to 100 since more than one an-
swers were acceptable.

**The differences between answer 1 and answers 2 and 4 were
not statistically significant (p-values 0.179 and 0.555, respec-
tively).

***The differences between answer 3 and answers 1, 2 and 4
were statistically significant (p-values <0.05).
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Table 5 Reasons for reporting intention to decline COVID-
19 vaccination among HCP in Greece.

Reason Reporting rate® (%)
N = 768

Concerns about vaccine efficacy 77 (10.0)

Concerns about vaccine safety 278 (36.2)

Perception that COVID-19 24 (3.1)
is not a dangerous disease

Not enough information 575 (74.9)
about the vaccine

Perception of not being 30 (3.9)
at risk for infection

Other reason” 35 (4.5)

2 Percentages do not round up to 100 since more than one
answers were acceptable.

P In 19 cases, the HCP raised concerns about the rapid
development and entry of COVID-19 vaccines in the market.
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Table 6 Factors associated with intention to get vaccinated against COVID-19 among HCP (logistic regression analysis).
Significant factors OR 95% Cls p-value
Male gender 2.20 1.57—3.08 <0.001
Physician 1.95 1.33-2.87 <0.001
Complete vaccination against hepatitis B 1.50 1.06—2.14 0.02
Vaccination against pandemic A (H1N1)? 1.90 1.31-2.75 <0.001
No influenza vaccination the past year 0.47 0.32—0.69 <0.001
No intention to get influenza vaccination this season 0.34 0.23-0.52 <0.001
No recommendation of COVID-19 vaccination to high-risk patients 0.06 0.03—-0.12 <0.001
Belief that COVID-19 vaccination should be mandatory for HCP 11.6 7.98—17.07 <0.001
Belief that the COVID-19 pandemic increased their confidence to vaccines in general 1.50 1.06—2.12 0.02

COVID-19: coronavirus disease 2019; HCP: healthcare personnel; OR: odds ratio.

Cls: confidence intervals.
2 In 2009—2010.

exceeded that of influenza season and the numerous fa-
talities that were recorded the next weeks. The lack of
information about COVID-19 vaccines at that time also was
critical for our surveyed HCP. Surveys of intention are only
rough proxies for the actual behavior. A similar (55%) rate of
intention to get vaccinated against COVID-19 was found in
December 2020 in a survey conducted among 16,158 em-
ployees in a large Pennsylvania health system [21]. In this
latter study, a substantial increase (79% among 1155
participating employees) in intention to receive a COVID-19
vaccine was recorded after the United States Food and Drug
Administration voted to recommend an Emergency Use
Authorization of a COVID-19 vaccine [21]. Notably, in a
study that was conducted in the Democratic Republic of
Congo, as low as 27.7% of 613 hospital-based HCP would
accept COVID-19 vaccination [12]. In contrast, in a survey
at a university hospital in France, 81.5% of 1421 HCP stated
that they will certainly or probably agree to get vaccinated
against COVID-19 [13]. The latter study was conducted
during the first pandemic wave in a severely affected area,
which most likely had an impact of HCP positive attitude
towards vaccination [13]. Risk perception is crucial for
vaccine decision-making. Evidence from a recently pub-
lished survey that presented seven vaccine-preventable
diseases in the United States revealed a significant in-
crease in the proportion of people who intended to get
vaccinated as risk of infection increased, and that increase
was more pronounced when mortality was considered than
mere morbidity [22]. Additional factors that may influence
vaccine acceptance among HCP include knowledge,
training but also the consolidation of a culture of occupa-
tion safety within healthcare facilities.

We also found significant differences across HCP pro-
fessions. As also shown in studies from France, Congo, and
Israel [12,20,23], physicians were more likely to report
intention to get vaccinated against COVID-19 compared to
other professions. In particular in our survey 71.5% of
physicians and 43% of nursing personnel favored COVID-19
vaccination, which is similar to the 40% acceptance rate
reported among nurses in Hong-Kong and the significant
intention rate to delay COVID-19 vaccination among nurses
compared to physicians in a Los Angeles study [11,24]. As of
March 17 2021, the nationwide COVID-19 vaccine uptake
rates were 77% among physicians and 51% among nursing
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personnel, which are increased compared to the recorded
rates of intention to get vaccinated in our survey.
Furthermore, in our study HCP involved in the management
of patients with COVID-19 had higher rates of intention to
get vaccinated compared to HCP with no involvement
however, this was not the case in the Pennsylvania survey
among 16,158 employees [21].

Differences of vaccine acceptance among HCP groups
have been observed in seasonal influenza and pandemic
H1N1 vaccines as well as in other vaccines and are attrib-
uted to different levels of knowledge or motivation for
vaccination [19,25,26]. In our study men were also more
likely to report intention to get vaccinated against COVID-
19, as reported in other studies [12,20,23], but also in
studies of pandemic H1N1 vaccine uptake [26], and it may
be related to the perception of level of risk [22]. These
findings can be used to guide interventions and focus on
specific HCP groups. In accordance with the Israeli study
[20], age was not a determinant of intention to get vacci-
nated in our study, which could be partially explained by
the fact that the oldest HCP were 67 years old, as this is the
retirement threshold.

Another finding of our study was that a positive attitude
towards occupational vaccinations, as indicated by a his-
tory of complete hepatitis B vaccination, consecutive sea-
sonal influenza vaccinations and pandemic H1N1
vaccination in 2009—2010, was significantly associated with
increased rates of intention to get vaccinated against
COVID-19. Higher rates of intention to get vaccinated
against COVID-19 were also recorded among nurses who had
received influenza vaccine in Hong Kong, and among HCP in
France and Israel [11,23,25]. Higher vaccine uptake rates
against pandemic H1N1, seasonal influenza, and hepatitis B
have been recorded among HCP with a history of previous
vaccination against seasonal influenza in Greece
[18,19,26,27]. These findings underline the importance of
increasing seasonal influenza vaccine uptake among HCP
[28]. We should kept in mind however the limitation of
generalizing from non-COVID-19 to COVID-19 vaccines. We
also found that approximately half of HCP in our study favor
a mandatory vaccination policy for COVID-19, while most
HCP reported increased confidence in vaccines in general
during the COVID-19 pandemic; these characteristics were
significantly higher among those HCP who intent to get the
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COVID-19 vaccine. A recent ltalian study found that HCP
were more favorable to occupational vaccinations in gen-
eral in September—December 2020 compared to
January—December 2019, which indicates a potential role
of the COVID-19 pandemic on their attitudes towards vac-
cines [29]. A recent United States study also found that
persons who intended to get a COVID-19 vaccine signifi-
cantly more often accepted COVID-19 vaccine mandates for
adults, children and employees [30].

Our study also revealed that gaps in information and
safety concerns were the main barriers for reporting intent
to decline COVID-19 vaccination in surveyed HCP. In a
similar line, the overwhelming majority (90.3%) of hesitant
responders in the Pennsylvania survey reported concerns
about unknown risks and insufficient data as main reasons
for intending to decline vaccination [21]. In an Israeli study,
a higher proportion (70%) of 829 HCP questioned the safety
of COVID-19 vaccines [20]. Similarly, the main reasons for
vaccine refusal among nurses in Hong-Kong were suspicion
on its efficacy and safety [11]. Safety issues towards
pandemic H1N1 vaccines were also raised by 43% of HCP
who refused vaccination in a study of ours in 2009—2010,
while gaps in information were reported by 27.8% [26].
Gaps in knowledge and misconceptions about their own risk
for infection, vaccine effectiveness, and vaccine safety
have been consistently identified as barriers to raise influ-
enza vaccine uptake among HCP [28]. On the other hand,
behavioral characteristics and education have been well
recognized as core determinants of HCP attitudes and
practices toward vaccinations [28]. Our findings point out to
the need to early identify HCP hesitant to COVID-19 vaccine
and efficiently address their concerns or gap of informa-
tion. This is even more imperative since we found that
vaccine hesitant HCP were less likely to recommend the
COVID-19 vaccine to high-risk patients. Studies have shown
that HCP serve as trusted sources of information about
vaccines in general and COVID-19 vaccines in particular,
and therefore may influence vaccine uptake by their pa-
tients [14—16]. In addition the current survey studied rea-
sons for intending to receive a COVID-19 vaccine. To
contribute to the control of the pandemic and protect their
families and themselves were the most frequently cited
reasons for intending to get vaccinated against COVID-19 in
our surveyed HCP, along with the need to protect their
families and themselves. The need to protect their patients
was cited by slightly more than half of HCP who intended to
get vaccinated, which also indicates gaps in knowledge and
potentially gaps in the establishment and promotion of a
safety culture in healthcare facilities. Nevertheless,
although reasons for vaccine hesitancy are critical to un-
derstand in order to design more effective vaccine com-
munications campaigns, those campaigns can also helpfully
build on reasons why HCP do intend to get vaccinated.

Our study has several strengths. First, the survey was
conducted in eight tertiary-care hospitals in Greece, which
gave us the opportunity to study a large number of HCP of
various professions and backgrounds. Second, reasons not
only for intending to decline a COVID-19 vaccine but also
for intending to receive one were studied. The fact that we
did not follow the HCP in order to record their practices
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about COVID-19 vaccine in real-life is a potential weakness.
However, their past attitudes towards occupational vacci-
nations were studied and were in the same line with their
intentions for COVID-19 vaccination. It should be noted that
the numbers of HCP who answered the questions about
their hepatitis B and measles vaccine history were much
lower than the number of HCP who answered the basic
question about their intention to get a COVID-19 vaccine.
The relatively low participation rate of HCP is an additional
limitation. Another potential limitation is that the study
was conducted in September and October before the peak
of the second epidemic wave in Greece. It is possible and
the high COVID-19-associated morbidity and mortality
faced in our healthcare system during the second epidemic
wave will have an additional impact on acceptance of
vaccines. Lastly, at that time information about specific
vaccines was rather preliminary, which may account for the
gap in information reported by several HCP.

In conclusion, only half of HCP in our study intended to
get vaccinated against COVID-19. Main barriers for reporting
intention to decline vaccination were gaps in information
and concerns about vaccine safety. Evidence-based educa-
tional interventions should be implemented to built safety
perception towards COVID-19 vaccines among HCP, in order
to raise vaccine uptake rates and thus to protect them and
the essential healthcare services during the pandemic.
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