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ABSTRACT 
Background: SARS-CoV-2 and influenza coinfection can have 
an impact on morbidity, mortality, and health-service demand; 
therefore, health-
essential during the COVID-19 pandemic. 
Aim: The aim of the study was to analyse the reasons for sea-
sonal influenza and COVID-19 vaccination hesitancy in medi-
cal students. 
Methods: A cross-sectional study was conducted in March 
2021, just after the peak of the second wave of the COVID-19 
pandemic in Slovakia. The study took place at all four Slovak 
medical faculties. An online questionnaire was created in Mi-
crosoft Forms. The reasons for non-vaccination were identified 
only in respondents who were not vaccinated with the appropri-
ate vaccine (influenza, COVID-19).  
Results: Of the 1,228 respondents, 141 (11.5 %) students were 
vaccinated against influenza, and 880 (71.7 %) students were 
vaccinated against COVID-19. Concerns about side effects 
were mentioned 6.7 times more often as a reason for not vac-
cinating with the COVID-19 vaccine (20.4 %) than with the in-
fluenza vaccine (3.0 %). Contrariwise, in the case of influenza, 
a lack of concern about influenza (11.9 %) / COVID-19 (2.0 %) 
was mentioned 5.9 times more often. No worries about getting 
influenza (39.8 %) / COVID-19 (10.9 %) was mentioned 3.7 
times more often, as in the case of non-vaccination with the 
COVID-19 vaccine. Of 141 students vaccinated against influ-
enza, 85.8 % were also vaccinated against COVID-19.  
Conclusion: The promotion of vaccine uptake against  
COVID-19 and influenza is essential, especially in the current 
COVID-19 pandemic. Intensive education can increase interest 
in vaccination among medical students. Placing a greater em-
phasis on prevention seems essential in the medical curriculum. 
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INTRODUCTION 

Seasonal influenza significantly contributes to 
morbidity and mortality every year. Healthcare 
workers (HCWs) are indicated as a susceptible 
group to seasonal flu. Moreover, HCWs with influ-
enza are a main source of infection for vulnerable 
patients, so they are encouraged to vaccinate every 
year before the winter outbreak of flu epidemic [1, 
2]. Nevertheless, vaccination coverage in European 
HCWs is under 30% [3]. During the coronavirus 
disease pandemic, health-care personnel became 
more vulnerable to both influenza infection and 
COVID-19 disease. Therefore, influenza immunisa-
tion in high-risk groups was emphasised vigorously 
in hope of reducing the burden on the healthcare 
system [4, 5]. 

In March 2020 the World Health Organisation 
(WHO) declared COVID-19 a pandemic. The num-
ber of deaths and hospitalisations has been con-
stantly increasing all over the world. So, the urgent 
development of effective vaccines was needed to re-
turn society to normalcy. At the end of 2020, scien-
tists announced the possible registration and ap-
proval of such vaccines [6]. Despite the high effi-
cacy  of vaccines  in combating  the COVID-19 pan- 
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demic, there is a relatively large portion of the pop-
ulation hesitant towards coronavirus vaccines [7, 8]. 

ceptance or refusal of safe vaccines availability of 

enced by complacency, confidence, and conven-
ience (access) [10]. 

Physicians are responsible for making recom-
mendations for vaccination and providing guidance 
to vaccine-positive patients. Students of medicine 
play a key role in attitudes towards vaccination too 
[11, 12]. Understanding the attitudes of future phy-
sicians, COVID-19 vaccine hesitancy, and potential 
barriers towards seasonal influenza and COVID-19 
vaccine uptake will enable public health authorities 
to understand the local scenario and devise further 
targeted action plans [2]. 

The aim of our study was to analyse the reasons 
for seasonal influenza and COVID-19 vaccination 
hesitancy in medical students. 
 

METHODS  
A cross-sectional study was conducted in March 

2021, just after the peak of the second wave of the 
coronavirus pandemic in Slovakia. At the time of 
our study, the COVID-19 vaccine was available 
only for medical students in contact with patients. 
The study took place at all four Slovak medical  
faculties: Jessenius Faculty of Medicine in Martin; 
Faculty of Medicine of Comenius University in Bra-
tislava; Faculty of Medicine, Pavol Jozef Safarik 
University in Kosice; and Faculty of Medicine, Slo-
vak Medical University in Bratislava. General med-
icine students were included in the survey. We in-
cluded the first and second years of study as preclin-
ical students, and the other students (third to sixth 
year of study) were clinical students. This study was 
approved by the Ethics committee of the Martin 
University Hospital (no. EK UNM 38/2021). 

An online questionnaire was available in Mi-
crosoft Forms and distributed through official uni-
versity platforms on social media (e.g., Facebook). 
Out of 5,374 students of general medicine in Slo-
vakia [13], 1,240 students filled in the question-
naire. Due to missing data, we excluded 12 respond-
ents, so the final sample size was 1,228 students.  

naire designed by Lucia et al. [11]. To avoid incom-
pleteness and missing data, most of the questions 
were assigned as mandatory. The reasons for non-
vaccination were identified only in respondents who 

were not vaccinated with the appropriate vaccine 
(against influenza or COVID-19) and were descri-
bed as a percentage from unvaccinated in appropri-
ate group. Respondents could check more reasons 
for non-vaccination, and they could also add their 
own comment/reason for non-vaccination. Some 
open-answered reasons for non-vaccination were 
reclassified prior to analysis. In a previous study 
[14], we published information about attitudes to-
wards vaccines and COVID-19 disease. 

Acceptance of the COVID-19 vaccine was 
measured by a combination of two questions. The 
primary question was: "Are you vaccinated against 
COVID-19?" If the respondent received at least one 
dose of vaccine, we classified it as fully accepting 
vaccination. When the respondent was not vac-
cinated, we added the answer to the attitude ques-
tion: "I could be vaccinated with the COVID-19 
vaccine, which is approved in the EU." Respondents 
who disagreed with the statement were denoted as 
refusers of COVID-19 vaccination. Those who were 
not vaccinated and who agreed with the given state-
ment were denoted as not yet vaccinated/hesitant. 

The data were processed in Excel and Epi Info 7. 
The association between the categorical variables 
was evaluated by chi-square test of independence at 
the significance level of 0.05. 
 

RESULTS 
Of the 1,228 respondents (867 women; 70.6 %), 

the median age was 22 years (range 18  33 years). 
In the 2020/2021 season, 141 (11.5 %) students 
were vaccinated against influenza, and 880 (71.7 %) 
students were vaccinated against COVID-19 dis-
ease. 

There were different reasons for non-vaccination 
against influenza and COVID-19 disease. In the 
case of influenza, reasons prevailed associated with 

I do not 
feel that I am a

were the most frequent. In the case of COVID-19, 
problems with the availability of vaccination and 
the recent overcoming of the disease predominate. 

Concerns about side effects were mentioned 6.7 
times more often as a reason for not vaccinating 
with the COVID-19 vaccine than with the influenza 
vaccine. Contrariwise, in the case of influenza, a 
lack of concern about influenza/COVID-19 was 
mentioned 5.9 times more often. No worries about 
getting influenza/COVID-19 was mentioned 3.7  
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Figure 1 Reasons for non-vaccination against influenza and COVID-19 
 

times more often, as in the case of non-vaccination 
with the COVID-19 vaccine (Fig. 1). 

There was not any difference in influenza vac-
cination coverage between preclinical and clinical 
students: 398 (88.8 %) vs. 689 (88.3 %) were not 
vaccinated (p = 0.789). When comparing the rea-
sons for non-vaccination against influenza, it was 
found that the option "I did not have time" as a rea-
son for not vaccinating was more often mentioned 
by clinical students. On the contrary, "I do not feel 

mentioned by preclinical students. For the other op-
tions, the differences between preclinical and clini-
cal students were not significant (Fig. 2A). 

The difference in COVID-19 vaccination cover-
age between preclinical and clinical students was 
highly significant (p < 0.001): 249 (55.6 %) preclin-
ical students and only 99 (12.6 %) clinical students 
were not vaccinated. Preclinical students more often 
indicated as the reason for non-vaccination the 
problem with availability of the vaccine, while clin-
ical students reported more often overcoming the 
disease as the reason for not vaccinating (Fig. 2B). 

Acceptance of vaccination against COVID-19 
was strongly associated with the attended year of 

study (p <0.0001); the lowest vaccination rate was 
in the lower-year students. The proportion of unvac-
cinated/hesitant and refusing vaccinations was high-
est among preclinical students (Fig. 3). 

Reasons for not vaccinating against COVID-19 
were strongly associated with vaccination ac-
ceptance. For the refusers, the predominant reason 
for not vaccinating was the fear of side effects (up 
to 84%), as well as the lack of confidence in the ef-
fectiveness of the vaccine. In contrast, respondents 
not yet vaccinated/hesitant most often mentioned 
problems related to vaccine availability or that they 
had recently overcome the disease as a reason for 
non-vaccination (Fig. 4). 

Vaccination against influenza and COVID-19 
correlates (p < 0.0001): of 141 students vaccinated 
against influenza, 121 (85.8 %) were also vac-
cinated against COVID-19, and out of 1,087 stu-
dents who were not vaccinated against influenza, 
759 students (69.8 %) were vaccinated against 
COVID-19. We did not find any association be-
tween regular influenza vaccination in previous 
years and current COVID-19 vaccination (75.9 % 
vs. 71.2 %, p = 0.303). 
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Figure 2 Reasons for not vaccinating against influenza (A) and COVID-19 (B) in preclinical and clinical students 
 
 

 
 

Figure 3 Acceptance of vaccination against COVID-19 according to the attended year of study 
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Figure 4 Reasons for not vaccinating against COVID-19 according to vaccination acceptance 
 

DISCUSSION 
We noticed in our sample a very low level of stu-

dents (11.5 %) vaccinated against influenza inde-
pendent of year of study. It reflects poor application 
of gained knowledge during medical studies in stu-

strated in an Italian study, where 12.0 % of respond-
ents attending medical school were vaccinated [15]. 
Contrastingly, a Polish study reported a more than 
three times greater level of vaccinated medical stu-
dents in comparison with ours [16]. 

Influenza has less serious complications and 
lower mortality than COVID-19 disease. Several 
studies on motivators of influenza vaccination 
among medical students reported low perception 
risk as a weak motivator for vaccination [17, 18]. 
This is in accordance with our results, because the 
respondents noted 3.6 times lower concerns (39.8 % 
vs. 10.9 %) about influenza in comparison with 
COVID-19 disease. Contrariwise, concerns about 
possible side effects of COVID-19 vaccination were 
6.7 times greater (20.4 % vs. 3.0 %). The reason for 
risk perception can be explained by the fact that 
confidence and knowledge about the development 
and testing of influenza vaccines in society are 
much higher [19]. 

The results of Indian study [20] can be compared 
with our study, as they have used similar question-
naire in similar time horizon as we. Overall 82.3 % 

of hesitant medical students in India are concerned 
about safety of vaccine, 28.3 % about efficacy of 
vaccine and more than 10 % think that they do not 
need vaccine because are young or are immune to 
the virus. The main reasons for not vaccination 
against COVID-19 are similar with our results in re-
fusers of vaccine (see figure 4).  

In the study among Italian dentists [21], their 
main reason for opposing vaccination was the lack 
of information (39 -19 
vaccine is un  %) and the fear of adverse 
events (35 %) were right on the second and the third 
place. Generally, the major concerns cited by stu-
dents in healthcare professions are very similar to 
the concerns cited by practicing healthcare workers 
and professionals (e.g. concerns about safety, 
effectiveness, and side effects) [22] 

Students in our study could also use a form of 
free answers to comment on reasons for non-vac-
cination. The most frequent reasons for not receiv-
ing flu vaccination were lack of concern, lack of in-
terest, and lack of information about the vaccine. 
Surprisingly, students had a positive attitude to-
wards COVID-19 vaccination. Preclinical respond-
ents mentioned that they were not eligible for taking 
a vaccine because they were not in contact with pa-
tients. However, if there would be a possibility to 
take the vaccine, they would vaccinate. Some stu-
dents stated that they want to leave their vaccine for 
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vulnerable groups. Unreliability, an insufficiently 
short time for clinical trials, and lack of information 
were less frequent reasons for not receiving a 
COVID-19 vaccine. In the study among dental and 
medical students [23] the comments in open ques-
tions reflected concerns about vaccine safety and ef-
ficacy, rapid development and implementation, trust 
in regulatory agencies, politicization, and resources 
and education for the public.  

Although some studies reported higher ac-
ceptance of flu vaccination among clinical students 
[24, 25], our results did not agree. The clinical years 
of medical study are considered as a significant fac-
tor of pro-vaccination attitude [26]. The curriculum 
of students attending the first and second years of 
study focuses on the level of theoretical knowledge. 
It can explain the fact that preclinical students an-
swered "I don't think the flu is a serious disease" 
more often (15.1 % vs. 10.0 %) than clinical stu-
dents. Moreover, the absence of clinical practice in 
students attending the first and second years of med-
ical study could also have a significant impact on 
the answers related to COVID-19 vaccine hesi-
tancy. It can reflect the fact that 49.8 % of preclini-
cal medical students reported vaccine availability as 
a reason for non-vaccination. Similar to other coun-
tries, healthcare workers were among the first to be 
vaccinated [27]. According to the Slovak COVID-
19 vaccination strategy, only medical students in 
contact with patients during their clinical teaching 
or working as a volunteer in COVID-19 sampling 
sites can receive the vaccine, which means students 
after their second year of study.  

The average COVID-19 vaccination rate in our 
study was 71.7 %. It is lower than the COVID-19 
vaccination rate obtained in a Czech study (80.0%) 
[28]. On the other hand, our findings, as in other 
studies [28, 29], confirmed a significant impact of 
the attended year of study on the vaccination rate. 
Moreover, the analysis showed that flu vaccination 
in the prior season correlates with COVID-19 vac-
cination (85.8 % vs. 69.8 %). This is in accordance 
with an American study, which found that 81.4% of 
respondents vaccinated against influenza have 
a positive attitude toward COVID-19 vaccination 
[30]. However, the interpretation of differences in 
acceptability of COVID-19 and flu vaccines is still 
under debate. The positive attitude toward COVID-
19 vaccination by respondents vaccinated against 
flu can be influenced by a less serious risk percep-
tion thanks to previous positive vaccination-related 

experience [26]. Secondly, at the beginning of the 
COVID-19 pandemic, no effective vaccine was 
available. So, experts recommended influenza vac-
cination to reduce the number of individuals in-
fected by COVID-19 and possible negative health 
effects [31].  

Due to the ongoing COVID-19 pandemic, medi-
cal students having a medical training at hospitals 
are at higher risk of acquiring viral infections. 
Therefore, the low willingness to vaccinate could 
become the biggest public health threat [2]. The go-
vernment, health department, and universities need 
to work together and actively communicate with 
vaccine-hesitant students, establish a standardized 
COVID-19 vaccine course, and provide vaccination 
services on campus [32]. 
 

CONCLUSIONS 
The promotion of vaccine uptake against 

COVID-19 and seasonal influenza is essential, es-
pecially in the current COVID-19 pandemic. Vacci-
nated students who have a positive attitude towards 
vaccines and share their vaccination experiences 
with patients can support vaccine intake. There is 
thus a need to investigate the overall attitudes to-
wards COVID-19 vaccination in medical students to 
plan an effective vaccination strategy for healthcare 
workers and patient protection. Placing greater em-
phasis on prevention and finding an effective way to 
transform gained knowledge into practice seem es-
sential in the medical curriculum. Trustworthy, sci-
entifically based information thus can prevent mis-
information that would encourage hesitation or vac-
cine resistance.  
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