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ABSTRACT
Vaccine hesitancy amongst healthcare personnel (HCP) is a critical issue. The aim was to explore the 
factors that determine the intention to opt for COVID-19 vaccine among HCP from two southern European 
countries. An anonymous online self-administered survey using Google Forms has been conducted 
between December 1st to December 15th, 2020 among the HCP in Greece and the Republic of Cyprus. 
A total of 2,238 HCPs participated in the study (1,220/54.5% from Republic of Cyprus and 1,018 from 
Greece). Overall 1,082 (48.3%) stressed their intention to get vaccinated (64.4% for Greece and 34.9% for 
Republic of Cyprus). The main reasons for those who intend to get the COVID-19 vaccine include self 
(94.2%), family (98.7%), and patients protection (95.2%) as well as mitigation of COVID-19 pandemic 
(95.4%). The multivariate logistic regression that was performed for the total sample revealed that the 
following variables were significantly associated with an increased probability to get vaccinated against 
COVID-19: being a physician, a member of the nursing personnel, paramedical staff, working in Greece, 
age, the belief that influenza vaccination should be mandatory for HCP, and the rating of the overall 
management of COVID-19 pandemic in the country and from the public hospitals. Physicians were more 
likely to get vaccinated against COVID-19 than other HCP. The age was a predictor of COVID-19 uptake 
intention in the Republic of Cyprus. The belief that there was a successful management of the COVID-19 
pandemic contributed to the intention to COVID-19 vaccination uptake.
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Introduction

SARS-CoV-2 pandemic and its consequences have negatively 
affected societies, and severely challenged the consistency of 
healthcare systems around the world. As of February 4, 2021, 
>103.4 million laboratory-confirmed COVID-19 cases have 
been notified, and >2.2 million have died worldwide1. 
Healthcare personnel (HCP) score high between the aforemen
tioned confirmed cases and deaths worldwide, due to their 
active involvement in the care of these patients2 and the lack 
of optimal pharmaceutical treatment.

Social distancing and quarantine were found to slow down 
the spread of the COVID-19 infection however their effective
ness is waved as soon as measures are being lifted. The only 
way of returning to normality seems to be the development of 
herd immunity gained by natural infection or vaccination.3 

The effective vaccination is linked to the return back to the 
way of life before the pandemic and could provide society the 
panacea of the COVID-19. Several vaccine trials have reported 
promising results, indicating that the vaccine for the new 
coronavirus is safe and produces a good immune response in 
almost all the individuals.4,5 Comirnaty vaccine (developed by 
BioNTech and Pfizer) granted a conditional marketing author
ization across the EU by the European Commission on 
December 21, 2020 after the recommendation of European 

Medicines Agency followed by COVID-19 vaccine Moderna 
on January 6, 2021 and by the vaccine developed by 
AstraZeneca and Oxford University on January 31, 2021. 
Greece (https://emvolio.gov.gr) and Republic of Cyprus 
(www.pio.gov.cy/coronavirus) have already vaccinated more 
than 360,000 (until 2/2/21) and 19,600 (29/1/21) persons, 
respectively, using the comirnaty vaccine.

Even though immunization due to vaccination proved to 
mankind its effectiveness in the past, by eliminating or tackling 
the transmission of infectious diseases, HCP often tends to 
hesitate, delay, or refuse vaccination6,7 despite the availability 
of vaccination services free of charge in the majority of 
countries.8 This is a phenomenon very well described world
wide, in terms of definition and its determinants,8 and can have 
a serious impact on public health, especially in the middle of 
a pandemic era. World Health Organization (WHO) included 
vaccine hesitancy amongst the top 10 threats for global health;9 

a phenomenon that also concerns HCP.10–12 In Greece, influ
enza vaccination rates in HCP are considered unstatisfactory 
given that the mean vaccination uptake rates during the 
2017–18 influenza season was 24.9% in hospitals and 40.2% 
in the primary healthcare settings. The huge increase of influ
enza vaccination rates in both primary and secondary 
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healthcare sector during 2017–18 compared to 2015–2016 was 
attributed to the use of rewards (one day off to the vaccinated 
HCP), the vaccination of the heads of the departments and the 
promotion of a sense of safety and ethical duty.13 Evidence 
from a tertiary care pediatric hospital in Greece suggested that 
the main reason for the participants to get the influenza vaccine 
was the protection of themselves and their family followed by 
the protection of the patients and colleagues. On the contrary, 
the main barriers were concerns about the side effects of 
influenza vaccina, its effectiveness, and several issues regarding 
the logistics of vaccination such as the timing and the 
accessibility.14 In the primary healthcare settings during the 
2008–09 influenza season the main reason for vaccination was 
self-protection, while the reasons for hesitation to vaccination 
were the belief that they are not at risk for getting influenza, 
doubts about vaccine effectiveness, and fear of vaccine adverse 
effects.15 In the Republic of Cyprus, there is no published 
evidence regarding the vaccination rates among HCP and the 
attributed reasons for acceptance of refusal of the influenza 
vaccine.

Therefore, the literature on the factors that predict vaccina
tion intention could be used to improve the compliance with 
vaccination recommendations or governmental strategy, but 
first, the intention on vaccination must be documented as well 
as the reasons for hesitation especially amongst HCP.16–19

In order to investigate the intention to get a vaccine against 
COVID-19 in the Greek and Cypriot HCP and nursing and 
medical students, we conducted a comparative study between 
the two Greek-speaking populations.

Method

An anonymous online self-administered survey using Google 
Forms has been conducted between December 1st to 
December 15th, 2020 among the HCP and medical and nursing 
students in Greece and the Republic of Cyprus. The survey was 
in the form of an electronic questionnaire, circulated through 
social networks, the website of the Euro-Mediterranean 
Institute for Quality and Safety in Health Services Avedis 
Donabedian (https://eiqsh.eu/) in all available HCP teams, 
Universities, and hospital webpages, as well as in the specia
lized COVID-19 establishments across public and private 
healthcare entities, after a personal communication of the 
research team. It was addressed to hospital-based HCP as 
well as to the health science students’ blogs.

A total of 3,431 nurses and 1,000 physicians work in the 
public hospitals in the Republic of Cyprus while 1,224 and 
around 900 work in the private hospitals, respectively (personal 
communication with Republic of Cyprus Ministry of Health). 
In Greece, the relevant number of HCP in the National 
Healthcare System is estimated to be 100,000 (personal com
munication with the Greek Ministry of Health).

HCP was defined as persons employed in the healthcare 
facilities with or without direct contact with patients and 
regardless of their employment status (permanent, casual, or 
contract HCP). Furthermore, HCP was grouped as follows: 
physicians (with or without a medical specialty), nursing per
sonnel (nurses, midwives), paramedical scientific staff (phar
macists, physiotherapists, biologists, laboratory technicians, 

health visitors, social workers), supportive staff, and adminis
trative personnel.

The questionnaire was developed by our research team, 
based on our previous experience in the field of HCP vaccina
tion against influenza. It was divided into three major sections: 
the first part included several questions to elicit information on 
the socio-demographic and working characteristics of the par
ticipants; the second part included questions on vaccination 
history, attitudes toward mandatory COVID-19 and influenza 
vaccination, intention to get vaccinated against COVID-19 and 
reasons for its acceptance or refusal; and the third part col
lected information of the ratings of the HCP regarding the 
management of the pandemic from the country, the 
European Union (EU), the Ministry of Health, the mass 
media, as well the effectiveness of the undertaken measures 
and the self-perceived compliance of the HCP and the public 
with these measures. The two parts of the questionnaire have 
been already used in a hospital-based survey in eight major 
tertiary-care hospitals in Greece [Maltezou et al, 2020 unpub
lished data].

Ethical approval

Participation of the HCP was voluntary following a written 
informed consent. Approval or the protocol of the survey was 
obtained from the Ethics Committee of the EIQSH (reference 
number EIQSH-1/20). The data were managed in accordance 
with national and European laws.

Statistical analysis

Frequencies and percentages were used for the categorical 
variables. Comparisons between groups and the two countries 
were performed by using the t-test for continuous variables 
with normal distribution, and the chi-square test for categori
cal variables. In order to explore the factors that predict HCP’s 
intention to get vaccinated against COVID-19, and control 
confounding factors, threemultivariate logistic regression ana
lyses (one for the total sample, one for the sample from Greece, 
and one from the Republic of Cyprus) have been conducted by 
integrating them into the model as independent only the vari
ables with a p-value of ≤0.05 in the univariate analyses. Odds 
ratio (OR) and confidence intervals (CIs) were estimated. 
Additionally, we have checked the multicollinearity of the 
variables. P-values of ≤0.05 were considered statistically sig
nificant. The statistical analysis was conducted using the IBM 
SPSS Statistics for Windows, Version 26.0. Armonk, NY: IBM 
Corp.

Results

A total of 2,238 HCPs participated in the study (1,220/54.5% 
from the Republic of Cyprus and 1,018 from Greece). In total 
65 medical and nursing students have also completed the 
questionnaire but they were excluded from the analysis due 
to their small sample size. Table 1 shows the sociodemographic 
characteristics of the sample as well as their vaccination history 
and their willingness to get vaccinated against COVID-19. The 
majority of the participants from the Republic of Cyprus were 
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nursing personnel as opposed to those from Greece who were 
physicians and nursing personnel (986/80.8% and 684/67.2%, 
respectively). In addition, the participants from the Republic of 
Cyprus reported a statistically significant lower age and work
ing experience.

The vast majority (64.4%) of the participants from Greece 
stressed that they intend to get vaccinated against COVID-19 as 
opposed to 34.9% of those from the Republic of Cyprus. 
A subanalysis of the data revealed that, in Greece, the relevant 
percentages for the physicians, nursing personnel, paramedical, 
supportive, and administrative staff were 81.5%, 56.7%, 62.7%, 
25%, and 42.2%, respectively (p < .001). The relevant percentages 
for the sample from the Republic of Cyprus were 61.5%, 32%, 
35.4%, 0%, and 37.5%, respectively (p < 0.001). In the total sample, 
physicians reported a statistically significant (p < 0.001) higher rate 
of vaccination against HBV, MMR, pandemic influenza 2009 
A (H1N1), influenza (2019–2020), intention to get influenza vac
cination (2020–2021), the belief that influenza and COVID-19 
vaccination should be mandatory for HCP, followed by the nur
sing personnel. Almost two out of three Greek participants were 
vaccinated against influenza in 2019–2020 or intended to get 
vaccinated in 2020–2021 whereas the relevant percentages for 
the Cypriots were 27% and 36%, respectively. A similar number 
of the Greek (142/13.9% and 545/53.5%) and Cypriot (164/13.4% 

and 630/51.6%) participants reported at least one comorbidity or 
a person with a comorbidity in their family.

According to Table 2, almost all the participants who intend 
to get the COVID-19 vaccine will do it in order to protect 
themselves (total sample 94.2%), their families (total sample 
98.7%), their patients (total sample 95.2%), and to control the 
pandemic (total sample 95.4%). On the contrary, the main 
reasons for refusing vaccination were: the lack of adequate 
information about the vaccine (total sample 91.5%), concerns 
about the safety (total sample 83.7%), and potential complica
tions in the future (total sample 83.6%). Compared to the 
participants from Greece, the participants from the Republic 
of Cyprus were statistically significant more reluctant about the 
COVID-19 vaccine regarding the efficacy (64.2% vs 47.5%), the 
self-perceived severity of illness (48.1% vs 23.5%), and 
the infection risk perception (33.8% vs 26.8%).

Table 3 summarizes the findings regarding the intention of 
the participants to get vaccinated in relation to their character
istics. In both two countries, statistically significant higher rates 
of intention to get COVID-19 vaccine were observed in: phy
sicians, staff with at least one comorbidity, a history of vaccina
tion against HBV, MMR, pandemic H1N1, influenza 
2019–2020, belief that influenza and COVID-19 vaccination 
should be mandatory, the recommendation of influenza and 
COVID-19 vaccination to the vulnerable persons, the belief 
that COVID-19 pandemic has increased their trust to the 
vaccines, higher mean age, and working experience.

According to Table 4, the participants from the Republic of 
Cyprus were less satisfied with the management of the COVID- 
19 pandemic as a whole, the undertaken measures and their 
effectiveness for its control, and the measures undertaken by 

Table 1. Characteristics of the 2,238 HCP.

Characteristic  
(total number of responses)

HCP 
N (%)

Greece Rep Cyprus p-value

Profession <0.001
Physiciana 324 (31.8) 104 (8.5)

Nursing personnel 360 (35.4) 986 (80.8)
Paramedical personnel 236 (23.2) 96 (7.9)

Supportive personnel 8 (0.8) 2 (0.2)
Administrative personnel 90 (8.8) 32 (2.6)

Comorbidities 142 (13.9) 164 (13.4) 0.728
Family member with a comorbidity 545 (53.5) 630 (51.6) 0.371

Vaccination against hepatitis B 889 (87.3) 1128 (92.5) <0.001
HBV disease 7 (0.7) 10 (0.8) 0.720
Vaccination against MMR 887 (87.1) 1122 (92.0) <0.001

Measles disease 254 (25.0) 170 (13.9) <0.001
Vaccination against pandemic 

A (H1N1)b
292 (28.7) 220 (18.0) <0.001

Influenza vaccination in 2019–2020 617 (60.6) 328 (26.9) <0.001

Intention to get influenza vaccination 
in 2020–2021

739 (72.6) 440 (36.1) <0.001

Involvement in care of a COVID-19 
case

433 (42.5) 662 (54.3) <0.001

History of COVID-19 52 (5.1) 68 (5.6) 0.626

The COVID-19 pandemic has 
increased my trust to the vaccines

332 (32.6) 248 (20.3) <0.001

Intention to get COVID-19 vaccine 656 (64.4) 426 (34.9) <0.001
Mean age 40.56 ± 9.64 

(n = 1018)
35.54 ± 8.81 

(n = 1220)
<0.001

Mean working experience 14.72 ± 9.45 
(n = 915)

12.15 ± 8.24 
(n = 1123)

<0.001

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

aOf the 324 Greek physicians, 299 (92.3%) had a medical specialty while of the 104 
Cypriots 76 (73%) had a specialty. 

bIn 2009–2010

Table 2. Reasons for accepting or refusing COVID-19 vaccination among HCP in 
two countries.

Reasons for accepting COVID-19  
vaccination among HCP

N = 656 N = 426

Greece
Rep 

Cyprus p-value

To protect themselves 631 
(96.2)

388 
(91.1)

<0.001

To protect their family 650 
(99.1)

418 
(98.1)

0.171

To protect their patients 626 
(95.4)

404 
(94.8)

0.657

To contribute to the control of the pandemic 624 
(95.1)

408 
(95.8)

0.617

Reasons for refusing COVID-19 vaccination 
among HCP

N = 362 N = 794

Concerns about vaccine efficacy 172 
(47.5)

510 
(64.2)

<0.001

Concerns about vaccine safety 296 
(81.8)

672 
(84.6)

0.221

Perception that COVID-19 is not a life threatening 
disease

85 
(23.5)

382 
(48.1)

<0.001

Not enough information about the vaccine 332 
(91.7)

726 
(91.4)

0.875

Perception of not being at risk for infection 97 
(26.8)

268 
(33.8)

0.018

Fear for severe complications onset in the future 296 
(81.8)

670 
(84.4)

0.266
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the public hospitals. Accordingly, in Greece, the willingness of 
the staff to get vaccinated was positively correlated with 
a higher rating of all the dimensions of COVID-19 manage
ment except for the rating of the staff compliance with the 
standard precautions and the management of the pandemic 
from the private hospitals. Similar were the findings for the 
Republic of Cyprus, with the exception of the management of 
the pandemic from the public.

The multivariate logistic regression that was performed for 
the total sample revealed that the following variables were 
significantly associated with an increased probability to get 
vaccinated against COVID-19: being a physician (OR: 7.27, 
95%CI: 2.80–18.90), a member of the nursing personnel (OR: 
6.91, 95%CI: 2.63–18.11), paramedical staff (OR: 6.91, 95%CI: 
2.63–18.11), working in Greece (OR: 1.65, 95%CI: 1.14–2.39), 
older age (OR: 1.03, 95%CI: 1.01–1.05), the belief that influenza 
vaccination should be mandatory for HCP (OR: 2.04, 95%CI: 
1.32–3.14), and the rating of the overall management of 
COVID-19 pandemic in the country (OR: 1.21, 95%CI: 1.03–
1.41) and from the public hospitals (OR: 1.12, 95%CI: 1.03–
1.23) (Table 5). In the separate analysis for the sample from 
Greece only, the predictors were: being a physician, a member 
of the nursing personnel, paramedical staff, he belief that 
influenza vaccination should be mandatory for HCP, the rating 
of the effectiveness of lockdown and the rating of the overall 
management of COVID-19 pandemic from the public hospi
tals. Additionally, in the sample from the Republic of Cyprus, 
the predictors were: the age, the belief that influenza vaccina
tion should be mandatory for HCP, the rating of the overall 
management of COVID-19 pandemic in the country, and the 
rating of HCP’s compliance with standard precautions.

The age, the HBV vaccination, and Hepatitis B disease 
onset, the vaccination against pandemic A (H1NI), the 
belief that COVID-19 vaccination should be mandatory 
for HCP, the involvement in the care of a COVID-19 
case, the rating of the overall management of the 
COVID-19 pandemic in the country and the rating of 
HCP’s compliance with standard precautions were not 
statistically significant predictors in the sample from 
Greece. In line with Greece, in the sample from the 
Republic of Cyprus, the presence of at least one comor
bidity, the profession, the Hepatitis B disease onset, the 
involvement in the care of a COVID-19 case, the recom
mendation of COVID-19 vaccination to high-risk persons, 
and the rating of the overall management of the COVID- 
19 pandemic from the public hospitals were not statisti
cally significant predictors.

In addition, in the total sample the following factors 
were significantly associated with a lower probability to 
get vaccinated against COVID-19: the presence of at least 
one comorbidity, the vaccination against HBV, the onset of 
HBV disease, the vaccination against pandemic A(H1N1), 
against influenza in 2020–2021, the belief that the COVID- 
19 vaccination should be mandatory for HCP, the involve
ment in the care of a COVID-19 case, the recommendation 
of COVID-19 vaccination to vulnerable persons, the belief 
that the pandemic has increased the trust to the vaccines 
and the rating of the measures for the control of the 
pandemic.

In the Greek sample, the protective factors were: the presence 
of at least one comorbidity, the vaccination against influenza 
2019–2020 and 2020–21, the recommendation of COVID-19 

Table 3. Intention of HCP from two countries to opt for COVID-19 vaccine by attitudes and practices.

Intention to get COVID-19 vaccine

% 
Yes

% 
Yes

Greece p-value Rep of Cyprus p-value

Profession <0.001 <0.001
Physiciana 81.5 61.5
Nursing personnel 56.7 32.0
Paramedical personnel 62.7 35.4
Supportive personnel 25. 0 -
Administrative personnel 42.2 37.5
Comorbidities (yes/no) 74.6/62.8 0.006 42.7/33.7 0.025
Family member with a comorbidity (yes/no) 63.5/65.5 0.495 37.1/32.5 0.092
Vaccination against hepatitis B (yes/no) 65.7/55.8 0.029 36.2/19.6 0.001
HBV disease (yes/no) 100/64.2 0.049 60.0/34.7 0.091
Vaccination against MMR (yes/no) 63.5/71.0 0.091 35.8/24.5 0.024
Measles disease (yes/no) 63.8/64.7 0.800 34.1/35.0 0.813
Vaccination against pandemic A (H1N1) (yes/no) 80.2/40.1 <0.001 65.5/28.2 <0.001
Influenza vaccination in 2019–2020 (yes/no) 80.4/22.2 <0.001 57.9/26.5 <0.001
Influenza vaccination should be mandatory for HCP (yes/no) 86.0/41.1 <0.001 74.1/20.8 <0.001
You recommend influenza vaccination to high risk persons (yes/no) 66.5/10.8 <0.001 39.9/4.7 <0.001
Intention to get influenza vaccination in 2020–2021 (yes/no) 80.4/22.2 <0.001 65.0/17.9 <0.001
Involvement in care of a COVID-19 case (yes/no) 71.4/59.3 <0.001 36.3/33/3 0.286
History of COVID-19 (yes/no) 63.5/64.5 0.880 32.4/35.1 0.648
You will recommend COVID-19 vaccination to high risk persons (yes/no) 73.8/3.0 <0.001 51.5/0.5 <0.001
COVID-19 vaccination should be mandatory for HCP (yes/no) 95.8/37.1 <0.001 91.8/14.9 <0.001
The COVID-19 pandemic has increased my trust to the vaccines (yes/no) 90.4/51.9 <0.001 79.8/23.5 <0.001
Mean age (yes/no) 41.82 ± 9.45/ 

38.27 ± 9.56
<0.001 37.90 ± 9.51/ 

34.27 ± 8.15
<0.001

Mean working experience 15.57 ± 9.14/ 
13.09 ± 9.82

<0.001 13.68 ± 8.83/ 
11.32 ± 7.78

<0.001
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vaccination to high-risk persons, the belief that the COVID-19 
pandemic has increased their trust to the vaccines and the rating 
of the undertaken measures for the control of COVID-19 pan
demic. On the other side in the sample from the Republic of 
Cyprus, the factors that were significantly associated with a lower 
probability to get vaccinated against COVID-19 were: HBV vac
cination, the vaccination against pandemic A (H1NI), the vacci
nation against influenza 2019–2020, the belief that the COVID-19 
vaccination should be mandatory for HCP, the belief that the 
COVID-19 pandemic has increased their trust to the vaccines, the 
rating of the undertaken measures for the control of COVID-19 
pandemic, the rating of the effectiveness of lockdown.

Discussion
This was a large-scale cross-sectional online and comparative 
study conducted in two South European countries: Greece and 
the Republic of Cyprus, that share a common language and 
cultural background, in order to assess the intention of HCP to 
get the COVID-19 vaccine. We have also explored the asso
ciated predictors for vaccination acceptance that could be an 
evidence for decision-makers in two countries to design or re- 
engineer their vaccination campaigns. The timing of this 
research is crucial given that it took place at the peak of the 
global conversation for COVID-19 vaccination and a few days 
before the approval of the first vaccine in the European Union. 
To the best of our knowledge, this is the first research con
ducted concomitantly in two countries and one of the few 
similar studies published so far.16–19 A strength of this study 
was the relatively large sample from the Republic of Cyprus 
given that our sample accounted for 22% of the total nursing 
personnel working in the country. On the contrary, the parti
cipation rate was much lower in Greece.

According to our findings, almost two out of three (64.4%) 
participants from Greece intended to get the vaccine against 

COVID-19 as opposed to only one out of three (34.9%) of 
those from the Republic of Cyprus. The proportion of HCP 
who intend to opt COVID-19 vaccine in total was 48.3%, In the 
literature16,18,20–22 the percentages ranged from 27.7% to 
81.5%. Moreover, regression analysis revealed that the country 
was a predictor of vaccine acceptance. This finding should be 
interpreted in conjunction with the following: (1) the Cypriots 
were statistically significant more skeptical about vaccine effi
cacy, the self-perceived severity of the infection and reported 
a lower self-perceived risk of infection compared to the Greek 
sample, (2) the nursing personnel was over presented in the 
sample from the Republic of Cyprus, (3) the healthcare care 
system in the Republic of Cyprus is in the middle of a wide 
transition accompanied by instability due to the high rates of 
physicians’ turnover from the public hospitals and the alloca
tion of resources (4) the study was performed during a period 
of time that was very close to the approval of the first vaccine as 
well as to the presentation of the national strategic plan for the 
management of population vaccination starting with the HCP 
as a priority group.

The category of HCP was a predictor of the intention to opt 
for the COVID-19 vaccine when it becomes available, for the 
Greek but not for the Cypriot sample. In general, physicians 
were more likely to accept the COVID-19 vaccine compared to 
other healthcare professionals, a finding that is also supported 
by other published literature.20,23,24 Besides, physicians retain 
a more favorable attitude toward vaccination in general, fol
lowed by the nursing personnel.25,26 Although we do not have 
empirical data from the current study, we speculate that, 
potentially, physicians due to their role they are directly 
involved in the process of providing consultation and further
more recommendation of the vaccines to their patients and so 
they actually perceive themselves as an active paradigm for 
their patients. This, combined with an anecdotal higher access 
of physicians to information related to the vaccine 

Table 4. Mean rating of the management of COVID-19 pandemic in two countries by their intention to get COVID-19 vaccine.

Intention to get COVID-19 vaccine

Mean rating
Greece 

N = 1018
Rep Cyprus 
N = 1220 p-value

Greece 
Yes/No p-value

Rep Cyprus 
Yes/No p-value

Rating of the management of COVID-19 in your country as a whole 5.47 ± 2.19 4.96 ± 2.09 <0.001 5.93 ± 2.04 
4.63 ± 2.20

<0.001 5.64 ± 1.80 
4.59 ± 2.15

<0.001

Rating of the management of COVID-19 in the EU as a whole 5.23 ± 1.69 5.19 ± 1.82 0.593 5.40 ± 1.67 
4.92 ± 1.68

<0.001 5.55 ± 1.58 
5.00 ± 1.91

<0.001

Rating of the undertaken measures for the control of COVID-19 pandemic 5.50 ± 2.20 4.62 ± 2.18 <0.001 5.83 ± 2.08 
4.91 ± 2.28

<0.001 5.26 ± 1.99 
4.28 ± 2.21

<0.001

Rating of lockdown effectiveness 5.51 ± 2.32 5.70 ± 2.76 0.088 5.94 ± 2.14 
4.74 ± 2.43

<0.001 6.74 ± 2.28 
5.14 ± 2.84

<0.001

Rating of the effectiveness of the measures undertaken from the Ministry of 
Health

5.24 ± 2.35 4.61 ± 2.30 <0.001 5.70 ± 2.23 
4.40 ± 2.33

<0.001 5.39 ± 2.03 
4.19 ± 2.33

<0.001

Rating of HCP’s compliance with the standard precautions 7.56 ± 1.68 7.80 ± 1,64 0.001 7.55 ± 1.62 
7.56 ± 1.80

0.977 7.86 ± 1.44 
7.77 ± 1.74

0.320

Rating of the compliance of the public with the standard precautions 5.34 ± 1.81 5.24 ± 1.85 0.171 5.18 ± 1.70 
5.64 ± 1.96

<0.001 5.12 ± 1.66 
5.30 ± 1.95

0.116

Rating of the mass media communication management of the COVID-19 
pandemic

3.96 ± 2.50 3.81 ± 2.35 0.148 4.42 ± 2.44 
3.11 ± 2.39

<0.001 4.50 ± 2.29 
3.44 ± 2.29

<0.001

Rating of the COVID-19 pandemic management from the public hospitals 6.68 ± 2.19 5.86 ± 2.35 <0.001 6.91 ± 2.09 
6.26 ± 2.33

<0.001 6.56 ± 2.01 
5.48 ± 2.43

<0.001

Rating of the COVID-19 pandemic management from the private hospitals 5.05 ± 2.43 4.87 ± 2.40 0.078 5.11 ± 2.44 
4.94 ± 2.40

0.297 4.94 ± 2.37 
4.83 ± 2.42

0.435
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(effectiveness, safety, side effects) may explain the phenom
enon although there is a need for more empirical data to 
support this proposition.

In the relevant published literature, the percentages of 
nursing personnel intention to get COVID-19 vaccine were 
63% and 40% for the nurses from Hong Kong,19,21 48.2% for 
the nursing personnel from Malaysia,27 and 64.7% for the 
nurses in France.16 In our study, 56.7% of the Greek nursing 
personnel intended to get the COVID-19 vaccine. On the 
other hand, the acceptance of COVID-19 vaccination from 
the nursing personnel from the Republic of Cyprus was very 
low (32%) in comparison with the aforementioned rate in 
similar studies and exceeds even that for the seasonal flu 
(2019–2020 &2020-2021), HBV, MMR. The hesitancy of the 
nursing personnel from the Republic of Cyprus on vaccina
tions, in general, is higher in comparison to other HCP.19 

This finding in conjunction with the lower age of the sample 
from the Republic of Cyprus (the physicians and the nursing 
personnel from the Republic of Cyprus were statistically sig
nificantly younger compared to those from Greece) may 
explain the low acceptance of the COVID-19 vaccine. 
Besides the age was a predictor of COVID-19 uptake inten
tion in the Republic of Cyprus. The univariate analysis 
revealed that weaker COVID-19 vaccination intention was 
associated with younger age and lower mean working experi
ence. Some studies have reported the same results16–18 as it 
seems that younger age and some antecedents of vaccination 
refusal (such as the low self-perceived risk for infection, and 
the belief that the infection is not life-threatening) were asso
ciated with weaker intention to opt for COVID-19 vaccine in 
two countries. This is a contradicted finding compared to 
another study.19

The HCP who rated higher the whole management of the 
COVID-19 pandemic, including the undertaken measures, the 
communication management of the pandemic from the mass 
media, and the management of the pandemic from the public 
hospitals was more likely to accept COVID-19 vaccination. 
The findings of the univariate analyses in both two countries 
are an indication that the intention of HCP to get the COVID- 
19 vaccine is associated with a relatively more positive attitude 
of HCP toward the way the country as a whole, the mass media, 
the ministry of health, the public hospitals have managed the 
COVID-19 pandemic. On the other hand, the multiple regres
sion analysis showed that the rating of the management of 
COVID-19 from the country, as well as HCP’s compliance 
with the standard precautions, were the prerequisites of vacci
nation acceptance in the Republic of Cyprus as opposed to 
Greece for which the rating of the effectiveness of lockdown 
and that of the pandemic management from the public hospi
tals were the positive predictors for the vaccination intention. 
Although there is a need for more qualitative research in the 
field, it seems that the intention of the HCP is a direct reflection 
of whether the HCP believes that the official State and the 
Ministry of Health add value to them as professionals and as 
citizens and whether their actions are evidence of an active and 
real interest and understanding for their needs. As members of 
the EU, HCP from the two countries perceive the EU policy 
and strategy regarding the management of the pandemic as an 
element of the corporate image HCP hold about the leading 
role of EU in the resolution pandemic that influences their 
COVID-19 vaccination intention. The low acceptance of the 
vaccine from the HCP and as a result their skepticism may 
influence patients’ vaccination intention rates.7 The findings of 
the study cannot reflect the non-HCP population intention on 

Table 5. Multiple logistic regression analyses of the factors that predict the intention of HCP to get COVID-19 vaccine in total sample and separately for each country.

Variable Total Greece Republic of Cyprus

OR (95%CI) OR (95%CI) OR (95%CI)

Physician 7.27 (2.80–18.90) 15.29 (4.64–50.36) NS

Nurse 6.24 (2.46–15.79) 11.21 (3.48–36.09) NS
Paramedical 6.91 (2.63–18.11) 11.86 (3.77–37.36) NS

Greece 1.65 (1.14–2.39) - -
Age 1.03 (1.01–1.05) NS 1.05 (1.03–1.08)
Comorbidities (yes) 0.59 (0.37–0.95) 0.24 (0.10–0.55) NS

HBV vaccination (yes) 0.47 (0.23–0.96) NS 0.24 (0.07–0.79)
Hepatitis B diseases (yes) 0.01 (0.01–0.07) NS NS

Vaccination against pandemic A(H1N1) (yes) 0.50 (0.34–0.74) NS 0.36 (0.20–0.65)
Vaccination against influenza 2019–20 (yes) NS 0.43 (0.23–0.82) NS

Vaccination against influenza 2020–21 (yes) 0.11 (0.08–0.15) 0.11 (0.05–0.21) 0.13 (0.07–0.23)
Influenza vaccination should be mandatory for HCP (yes) 2.04 (1.32–3.14) 2.09 (1.06–4.13) 4.33 (2.14–8.75)
COVID-19 vaccination should be mandatory for HCP (yes) 0.02 (0.01–0.03) NS 0.02 (0.01–0.03)

Involvement in care of a COVID-19 case (yes) 0.66 (0.47–0.93) NS NS
Recommendation of COVID-19 vaccination to high risk persons (yes) 0.02 (0.01–0.04) 0.02 (0.01–0.08) NS

The COVID-19 pandemic has increased my trust to the vaccines (yes) 0.18 (0.12–0.28) 0.14 (0.07–0.28) 0.14 (0.07–0.25)
Rating of the management of COVID-19 in your country as a whole 1.21 (1.03–1.41) NS 1.38 (1.12–1.70)

Rating of the undertaken measures for the control of COVID-19 pandemic 0.85 (0.75–0.97) 0.77 (0.61–0.95) 0.73 (0.60–0.89)
Rating of the effectiveness of lockdown NS 1.48 (1.20–1.82) 0.89 (0.79–0.99)

Rating of the COVID-19 pandemic management from the public hospitals 1.12 (1.03–1.23) 1.19 (1.03–1.37) NS
Rating of HCP’s compliance with the standard precautions NS NS 1.32 (1.10–1.58)

NS: Non statistically significant
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COVID-19 vaccination acceptance but is widely accepted that 
HCP is probably more prone to get vaccinated against COVID- 
19 than non-HCPs.28 Therefore, the uptake of the COVID-19 
vaccine in the non-HCP population is expected to be lower.

It is notable that the satisfaction with the way the mass media 
covered the pandemic was very low in both two countries. This 
should be taken into account by the public health authorities 
given that mass media will be involved in the promotion of the 
communication campaign of the ministry of health for increas
ing the acceptance of the COVID-19 vaccine from the public and 
the HCP. National vaccination plan should consider identifying 
the local determinants of hesitancy and then develop the strate
gies in accordance with the barriers identified.7 It seems that 
mass media is not the vehicle for persuading the HCP to opt for 
COVID-19 vaccine in these two South European countries. 
A qualitative study may be able to broaden our understanding 
and inform promotion campaigns and interventions. 
Additionally, the overload of the HCP with scientific informa
tion on the COVID-19 vaccine, through several routes (corona
virus blogs, scientific articles peer-reviewed or not, reports of 
local or international scientific bodies) may confuse and make 
them more skeptical. Potentially the peer, as well as the provision 
of creative time to the HCP to conceptualize the vaccine effec
tiveness and safety through the vaccination of their patients and 
their relatives may contribute to the increase of vaccination 
uptake in the next months.

According to the published literature, there was a noticeable 
increase in influenza vaccination intension in comparison with 
previous seasons from the same.21,29,30 This phenomenon may 
be associated with COVID-19 and influenza infection symp
toms similarity.22 Consequently, HCP tends to promote influ
enza vaccination in a way to prevent co-infection or/and to 
prevent severe infection symptoms manifestation.

We noticed an increased willingness to get vaccinated 
against influenza among the participating HCP compared to 
the previous years,21 which may be attributed to their beha
vioral change under the urgency of COVID-19. If this is the 
case, then we do believe that the prolongation of the timeframe 
for the vaccination of the HCP may project the wider accep
tance rate of the vaccine.

In Greece HCP involved in the care of COVID-19 patients, 
and those who indicated as a reason for vaccination the protec
tion of themselves were more likely to accept COVID-19 vac
cination. This is in accordance with the findings of a similar 
study in Israel.28

The multivariate logistic analysis showed that the presence 
of at least one comorbidity was not a positive predictor of 
vaccination intention of the HCP. Although this finding is 
questionable and contradicted with the international 
literature,21 we consider that the self-perceived severity of 
their comorbidity was low enough to interfere with their inten
tion to opt for COVID-19 vaccine.

Limitations
This study has certain limitations. Firstly, in order to reach 
more HCP, the sample population was collected using 
a convenience sampling methodology. Consequently, the sam
ple data may not reflect the entire HCP population in both two 

countries. Second, the survey was in the form of an electronic 
questionnaire, circulated through social networks, hence the 
participants’ age is relatively low since younger age groups have 
a higher technology literacy. Third, the study was conducted in 
the middle of a pandemic era, and this may positively interfere 
with the intentions of vaccination. Fourth, the region of resi
dence was not reported, consequently, acceptance might be 
higher in regions where the infected rate of the population 
was increased.

Conclusions

Our study revealed that two out of three HCPs from Greece 
intended to get the vaccine against COVID-19 as opposed to 
only one out of three of those from the Republic of Cyprus, and 
physicians were more likely to accept COVID-19 vaccination 
than the other HCPs, followed by nurses. Greek nursing per
sonnel intention rate to opt for COVID-19 vaccine is in line 
with the published literature, while Cypriots are more skepti
cal, and consequently, their intention is much lower. The 
nurses’ age was a predictor of COVID-19 uptake intention in 
the Republic of Cyprus, meaning that younger ages are more 
vaccine-hesitant.

Acknowledgments

We also thank the Euro-Mediterranean Institute for Quality and Safety in 
Health Services Avedis Donabedian for hosting the online survey in the 
website https://eiqsh.eu/.

Contributors

All authors conceived and contributed to study design. VR, SI, AK con
tributed to data collection. VR performed the statistical analysis and 
interpreted the results. VR, SI drafted the first version of the manuscript 
with the support of HM. All authors contributed to manuscript editing. 
All authors read and approved the final manuscript.

Funding

This research did not receive any specific grant from funding agencies in 
the public, commercial, or not-for-profit sectors.

ORCID

Vasilios Raftopoulos http://orcid.org/0000-0003-0395-7820
Stelios Iordanou http://orcid.org/0000-0001-7618-0915
Xanthi Dedoukou http://orcid.org/0000-0001-9698-8516
Helena C. Maltezou http://orcid.org/0000-0003-0264-3547

References

1. WHO. WHO coronavirus disease [Internet]. WHO.int 2020 
[accessed 2021 Feb 5]; 1. https://covid19.who.int/ .

2. Krebs CC Advisory memorandum on identification of essential 
critical infrastructure workers during COVID-19 response from 
[internet]. 2020 [accessed 2020 Dec 4]. www.cisa.gov .

3. Fu C, Wei Z, Pei S, Li S, Sun X, Liu P Acceptance and preference 
for COVID-19 vaccination in health-care workers (HCWs). 
medRxiv [Internet] 2020 [accessed 2020 Dec 4]. https://doi.org/ 
10.1101/2020.04.09.20060103 .

HUMAN VACCINES & IMMUNOTHERAPEUTICS 2403

https://eiqsh.eu/
https://covid19.who.int/
http://www.cisa.gov
https://doi.org/10.1101/2020.04.09.20060103
https://doi.org/10.1101/2020.04.09.20060103


4. Zhu FC, Guan XH, Li YH, Huang JY, Jiang T, Hou LH, Li JX, 
Yang BF, Wang L, Wang WJ, et al. Immunogenicity and safety of 
a recombinant adenovirus type-5-vectored COVID-19 vaccine in 
healthy adults aged 18 years or older: a randomised, double-blind, 
placebo-controlled, phase 2 trial. Lancet [Internet]. 2020 [accessed 
2020 Dec 5];396:479–88. doi: 10.1016/S0140-6736(20)31605-6

5. Folegatti PM, Ewer KJ, Aley PK, Angus B, Becker S, Belij- 
Rammerstorfer S, Bellamy D, Bibi S, Bittaye M, Clutterbuck EA, et al. 
Safety and immunogenicity of the ChAdOx1 nCoV-19 vaccine against 
SARS-CoV-2: a preliminary report of a phase 1/2, single-blind, rando
mised controlled trial. Lancet [Internet]. 2020 [accessed 2020 Dec 
5];396:467–78. doi:10.1016/S0140-6736(20)31604-4.

6. Paterson P, Meurice F, Stanberry LR, Glismann S, Rosenthal SL, 
Larson HJ. Vaccine hesitancy and healthcare providers. Vaccine 
[Internet]. 2016 [accessed 2020 Dec 4];34:6700–06. doi: 10.1016/j. 
vaccine.2016.10.042.

7. Karafillakis E, Dinca I, Apfel F, Cecconi S, Wűrz A, Takacs J, Suk J, 
Celentano LP, Kramarz P, Larson HJ. Vaccine hesitancy among health
care workers in Europe: a qualitative study. Vaccine [Internet]. 2016 
[accessed 2020 Dec 4];34:5013–20. doi: 10.1016/j.vaccine.2016.08.029.

8. MacDonald NE, Eskola J, Liang X, Chaudhuri M, Dube E, Gellin B, 
Goldstein S, Larson H, Manzo ML, Reingold A, et al. Vaccine 
hesitancy: definition, scope and determinants. Vaccine. 
2015;33:4161–64. doi:10.1016/j.vaccine.2015.04.036.

9. World Health Organization. Ten threats to global health in 2019. 
World Health Organisation (WHO) [Internet] 2019 [accessed 2020 
Dec 18]; 1–18. Available from: https://www.who.int/news-room/ 
spotlight/ten-threats-to-global-health-in-2019 .

10. Killian M, Detoc M, Berthelot P, Charles R, Gagneux-Brunon A, 
Lucht F, Pulcini C, Barbois S, Botelho-Nevers E. Vaccine hesitancy 
among general practitioners: evaluation and comparison of their 
immunisation practice for themselves, their patients and their 
children. Eur J Clin Microbiol Infect Dis [Internet]. 2016 [accessed 
2020 Dec 18];35:1837–43. https://link.springer.com/article/10. 
1007/s10096-016-2735-4 .

11. Agrinier N, Le Maréchal M, Fressard L, Verger P, Pulcini C. 
Discrepancies between general practitioners’ vaccination recom
mendations for their patients and practices for their children. Clin 
Microbiol Infect [Internet]. 2017 [accessed 2020 Dec 
18];23:311–17. doi:10.1016/j.cmi.2016.08.019.

12. Wilson R, Zaytseva A, Bocquier A, Nokri A, Fressard L, 
Chamboredon P, Carbonaro C, Bernardi S, Dubé E, Verger P. 
Vaccine hesitancy and self-vaccination behaviors among nurses 
in southeastern France. Vaccine. 2020;38:1144–51. doi:10.1016/j. 
vaccine.2019.11.018.

13. Maltezou HC, Katerelos P, Protopappa K, Dounias G. Seasonal 
influenza vaccination in healthcare personnel in Greece: 3-year 
report. Future Microbiol [Internet]. 2019 [accessed 2021 Feb 
5];14:55–58. doi: 10.2217/fmb-2018-0266.

14. Kopsidas I, Tsopela GC, Maroudi-Manta S, Kourkouni E, 
Charalampopoulos D, Sirogianni A, Collins ME, Lourida A, 
Kourlaba G, Zaoutis TE, et al. Increasing healthcare workers’ 
uptake of seasonal influenza vaccination in a tertiary-care pediatric 
hospital in Greece with a low-cost, tailor-made, multifaceted strat
egy. Vaccine [Internet]. 2020 [accessed 2021 Feb 5];38:4609–15. 
doi: 10.1016/j.vaccine.2020.05.021.

15. Dedoukou X, Nikolopoulos G, Maragos A, Giannoulidou S, 
Maltezou HC. Attitudes towards vaccination against seasonal 
influenza of health-care workers in primary health-care settings 
in Greece. Vaccine [Internet]. 2010 [accessed 2021 Feb 
5];28:5931–33. doi: 10.1016/j.vaccine.2010.06.108.

16. Gagneux-Brunon A, Detoc M, Bruel S, Tardy B, Rozaire O, Frappe P, 
Botelho-Nevers E. Intention to get vaccinations against COVID-19 in 
French healthcare workers during the first pandemic wave: a cross sec
tional survey. J Hosp Infect [Internet]. 2020 [accessed 2020 Dec 18]. 
doi:10.1016/j.jhin.2020.11.020.

17. Grech V, Bonnici J, Zammit D. Vaccine hesitancy in Maltese family 
physicians and their trainees vis-à-vis influenza and novel COVID- 

19 vaccination. Early Hum Dev [Internet]. 2020 [accessed 2020 
Dec 18]. https://pubmed.ncbi.nlm.nih.gov/33213968/ .

18. Grech V, Gauci C, Agius S. Vaccine hesitancy among Maltese 
healthcare workers toward influenza and novel COVID-19 
vaccination. Early Hum Dev [Internet]. 2020 [accessed 2020 Dec 
18]. pmc/articles/PMC7528734/?report=abstract .

19. Kwok KO, Li -K-K, Wei WI, Tang A, Wong SYS, Lee SS. Influenza 
vaccine uptake, COVID-19 vaccination intention and vaccine hes
itancy among nurses: a survey. Int J Nurs Stud [Internet]. 2021 
[accessed 2020 Dec 18];114:103854. doi: 10.1016/j. 
ijnurstu.2020.103854.

20. Kabamba Nzaji M, Kabamba Ngombe L, Ngoie Mwamba G, Banza 
Ndala DB, Mbidi Miema J, Luhata Lungoyo C, Lora Mwimba B, 
Cikomola Mwana Bene A, Mukamba ME. Acceptability of vacci
nation against COVID-19 among healthcare workers in the demo
cratic Republic of the Congo. Pragmatic Obs Res [Internet]. 2020 
[accessed 2020 Dec 22];11:103–09. doi:10.2147/POR.S271096.

21. Wang K, Wong ELY, Ho KF, Cheung AWL, Chan EYY, Yeoh EK, 
Wong SYS. Intention of nurses to accept coronavirus disease 2019 
vaccination and change of intention to accept seasonal influenza 
vaccination during the coronavirus disease 2019 pandemic: a 
cross-sectional survey. Vaccine [Internet]. 2020 [accessed 2020 
Dec 18];38:7049–56. doi: 10.1016/j.vaccine.2020.09.021.

22. Kwok KO, Wong VWY, Wei WI, Wong SYS, Tang JW-T. 
Epidemiological characteristics of the first 53 
laboratory-confirmed cases of COVID-19 epidemic in 
Hong Kong, 13 February 2020. Eurosurveillance [Internet]. 2020 
[accessed 2020 Dec 22];25:2000155. https://www.eurosurveillance. 
org/content/10.2807/1560-7917.ES.2020.25.16.2000155 .

23. Mannocci A, Ursillo P, Bontempi C, Sferrazza A, La Torre G. 
Prevalence of influenza vaccination among physicians and related 
enhancing and preventing factors in Italy. Rev Health Care 
[Internet]. 2010 [accessed 2020 Dec 18];1:27–34. doi: 10.7175/rhc. 
v1i1.15.

24. La Torre G, Mannocci A, Ursillo P, Bontempi C, Firenze A, 
Panico MG, Sferrazza A, Ronga C, D’Anna A, Amodio E, 
et al. Prevalence of influenza vaccination among nurses and 
ancillary workers in Italy: systematic review and meta analysis 
[Internet]. Hum Vaccin. 2011 [accessed 2020 Dec 
18];7:728–33. doi:10.4161/hv.7.7.15413.

25. Martinello RA, Jones L, Topal JE. Correlation between healthcare 
workers’ knowledge of influenza vaccine and vaccine receipt. Infect 
Control Hosp Epidemiol [Internet]. 2003 [accessed 2020 Dec 
22];24:845–47. doi: 10.1086/502147.

26. Dybsand LL, Hall KJ, Carson PJ. Immunization attitudes, opinions, 
and knowledge of healthcare professional students at two 
Midwestern universities in the United States. BMC Med Educ 
[Internet]. 2019 [accessed 2020 Dec 22];19:242. https://bmcmede 
duc.biomedcentral.com/articles/10.1186/s12909-019-1678-8 .

27. Wong LP, Alias H, Wong PF, Lee HY, AbuBakar S. The use of the 
health belief model to assess predictors of intent to receive the 
COVID-19 vaccine and willingness to pay. Hum Vaccin 
Immunother [Internet]. 2020 [accessed 2020 Dec 18];16:2204–14. 
https://www.tandfonline.com/doi/full/10.1080/21645515.2020. 
1790279 .

28. Dror AA, Eisenbach N, Taiber S, Morozov NG, Mizrachi M, 
Zigron A, Srouji S, Sela E. Vaccine hesitancy: the next challenge in 
the fight against COVID-19. Eur J Epidemiol [Internet]. 2020 
[accessed 2020 Dec 18];35:775–79. doi:10.1007/s10654-020-00671-y.

29. Chan DPC, Wong NS, Wong HTH, Lee S, Lee SS. Impact of 
influenza A (H3N2) seasonal outbreak on the pattern of vaccina
tion uptake in healthcare workers. J Hosp Infect. 2015;90:354–55. 
doi:10.1016/j.jhin.2015.04.017.

30. Li KK, Chan MWH, Lee SS, Kwok KO. The mediating roles of 
social benefits and social influence on the relationships between 
collectivism, power distance, and influenza vaccination among 
Hong Kong nurses: a cross-sectional study. Int J Nurs Stud. 
2019;99:103359. doi:10.1016/j.ijnurstu.2019.05.007.

2404 V. RAFTOPOULOS ET AL.

https://doi.org/10.1016/S0140-6736(20)31605-6
https://doi.org/10.1016/S0140-6736(20)31604-4
https://doi.org/10.1016/j.vaccine.2016.10.042
https://doi.org/10.1016/j.vaccine.2016.10.042
https://doi.org/10.1016/j.vaccine.2016.08.029
https://doi.org/10.1016/j.vaccine.2015.04.036
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
https://link.springer.com/article/10.1007/s10096-016-2735-4
https://link.springer.com/article/10.1007/s10096-016-2735-4
https://doi.org/10.1016/j.cmi.2016.08.019
https://doi.org/10.1016/j.vaccine.2019.11.018
https://doi.org/10.1016/j.vaccine.2019.11.018
https://doi.org/10.2217/fmb-2018-0266
https://doi.org/10.1016/j.vaccine.2020.05.021
https://doi.org/10.1016/j.vaccine.2010.06.108
https://doi.org/10.1016/j.jhin.2020.11.020
https://pubmed.ncbi.nlm.nih.gov/33213968/
http://pmc/articles/PMC7528734/?report=abstract
https://doi.org/10.1016/j.ijnurstu.2020.103854
https://doi.org/10.1016/j.ijnurstu.2020.103854
https://doi.org/10.2147/POR.S271096
https://doi.org/10.1016/j.vaccine.2020.09.021
https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2020.25.16.2000155
https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2020.25.16.2000155
https://doi.org/10.7175/rhc.v1i1.15
https://doi.org/10.7175/rhc.v1i1.15
https://doi.org/10.4161/hv.7.7.15413
https://doi.org/10.1086/502147
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-019-1678-8
https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-019-1678-8
https://www.tandfonline.com/doi/full/10.1080/21645515.2020.1790279
https://www.tandfonline.com/doi/full/10.1080/21645515.2020.1790279
https://doi.org/10.1007/s10654-020-00671-y
https://doi.org/10.1016/j.jhin.2015.04.017
https://doi.org/10.1016/j.ijnurstu.2019.05.007

	Abstract
	Introduction
	Method
	Ethical approval

	Statistical analysis
	Results
	Discussion
	Limitations
	Conclusions
	Acknowledgments
	Contributors
	Funding
	ORCID
	References

