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If a vaccine against COVID-19 was available, would 
you like to be vaccinated? And are you vaccinated 
against flu and other diseases? A survey among 
university students during state of emergency
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ABSTRACT
Aim: Achieving sufficient vaccination rate (and herd immunity respectively) is considered to be the most promising strategy for 
prevention of outbreaks of novel coronavirus disease in future. The main aim of this work was to compare willingness of university 
students to receive vaccine against COVID-19 with vaccines for adults against other well-known diseases. Another aim was to as-
sess students´ opinion on growing trend of parents refusing to vaccinate children. 
Methods: The online questionnaire shared with students consisted of 12 questions. It was distributed via university bulk emails 
and social media. 
Results: 3,133 students responded to our questionnaire. Overall university response rate was 15.9%. Students of our university 
showed significantly much stronger interest in receiving vaccine against COVID-19 than vaccine against other diseases (p < 0.0001). 
Students also showed strong pro-vaccination attitude to vaccination of children. 
Conclusion: The study showed very well sudden change of attitude of university students to vaccination of adults at the time of 
strong restrictive regulations. Most of university students had pro-vaccination attitude to vaccination of children. 
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SOUHRN
Sněhota M., Vlčková J., Čížková K., Klásková E., Kolářová H., Kollárová H.: Pokud by byla k dispozici vakcína 
proti covid-19, chtěli byste být očkováni? A jste očkováni proti chřipce a jiným nemocem? Průzkum mezi 
studenty vysokých škol v době nouzového stavu

Cíl: Dosažení dostatečné proočkovanosti (respektive kolektivní imunity) je považováno za nejslibnější strategii prevence ohnisek 
nového onemocnění způsobeného koronaviry v budoucnosti. Hlavním cílem této práce bylo porovnat ochotu vysokoškolských 
studentů nechat se očkovat proti covid-19 s možnostmi očkovat se proti jiným známým chorobám. Dalším cílem bylo posoudit 
názor studentů na rostoucí trend rodičů odmítajících očkování dětí.
Metody: Studentům byl rozeslán online dotazník obsahující 12 otázek. Dotazník byl distribuován prostřednictvím univerzitních 
hromadných e-mailů a sociálních médií.
Výsledky: Na náš dotazník odpovědělo 3 133 studentů. Celková návratnost odpovědí univerzity byla 15,9 %. Studenti naší univer-
zity projevili významně mnohem větší zájem o očkování proti covid-19 než o vakcíny proti jiným nemocem (p < 0,0001). Studenti 
také prokázali silný proočkovací postoj k očkování dětí.
Závěr: Studie ukázala velmi dobře náhlou změnu postoje studentů vysokých škol k očkování dospělých v době přísných omezují-
cích předpisů. Většina vysokoškolských studentů měla k očkování dětí proočkovací postoj.

KLÍČOVÁ SLOVA
očkování – studenti – průzkum – covid-19 
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COVID-19 pandemic. The main point of this work is to 
compare students´ attitude to vaccination of adults 
against “well-known” diseases such as flu or tick-borne 
encephalitis with attitude to potential vaccine against 
COVID-19. We would also like to slightly touch the 
problematics of anti-vax movement and health literacy.

METHODS

Participants
A cross-sectional survey was conducted from 16th April 

to 31st May 2020 at Palacký University Olomouc (Czech 
Republic). The state of emergency in Czech Republic was 
declared from 13th March to 17th May 2020. Our cohort 
consisted of students of Palacký University Olomouc. Stu-
dents of all 8 faculties (Sts Cyril and Methodius Faculty of 
Theology, Faculty of Medicine and Dentistry, Faculty of 
Arts, Faculty of Science, Faculty of Education, Faculty of 
Physical Culture, Faculty of Law and Faculty of Health Sci-
ences) were kindly asked to respond to our online survey. 
The total number of students at Palacký University was 
20042 at the time of distribution of questionnaire. 

We shared our kind request with students via uni-
versity bulk emails (with help of IT centres of particular 
faculties) and social media (facebook). The purpose of 
survey was briefly explained to students when sharing 
the invitation for participation. The questionnaire was 
available at online server www.survio.com which auto-
matically saves the answers in digital form. The ques-
tionnaire was completely anonymous. All students 
filled the questionnaire in at voluntary basis since 
they received neither any credit nor any other type of 
reward. It was not possible to fill the questionnaire in 
from the device of same IP address twice.

Questionnaire
To assess change of students’ attention to vaccination 

of adults at the time of strict restrictive regulations we 
introduced a structured questionnaire that comprised 
of 12 questions. It was possible to fill the questionnaire 
in either in Czech or in English. The questionnaire con-
sisted of 4 main parts. 

In the first section (5 questions) we asked the stu-
dents to state their gender, year of birth, faculty they at-
tended, type of study programme (bachelor, follow-up 
master, master and Ph.D.) and type of study (full-time 
or part time). It was not possible to submit the survey 
unless all these questions were answered. 

In the following section (4 questions) we asked the 
students if they received any extra vaccines apart from 
the compulsory ones during childhood. In case of posi-
tive answer, the student was asked to state which vac-
cines and the reason for vaccination. In this section we 
also asked the students if they planned to receive any 
extra vaccinations. Information concerning reason and 
type of vaccine were also collected. 

INTRODUCTION

Edward Jenner is considered to be the first one who 
performed vaccination. He inoculated 8-years old 
James Phipps with a  material from active cowpox le-
sion. Then, he exposed James to smallpox and the boy 
did not develop the disease [1]. Jenner’s  method be-
came quickly widespread at the beginning of 19th cen-
tury [2]. However, real development of vaccines began 
in 20th century with scientific advances in the field of 
immunology and microbiology [3]. 

Vaccines against many diseases have been and are 
still being developed and improved. Even though 
the only disease that was eradicated by vaccination 
is smallpox [4], vaccination helps mankind to control 
incidence of many other diseases very efficiently. Un-
fortunately, vaccination rates are much lower in adults 
than in children. Indeed, 350 times more adults die of 
vaccine-preventable diseases in USA every year (100–
300  deaths of children compared to 50000–70000 
deaths of adults) [5]. Several institutions try to improve 
vaccination rates in adults. For example, CDC’s (Centers 
for Disease Control and Prevention) webpage shows 
a motto: “Attention Adults: You Need Vaccines Too!” [6]. 
EFIM (European Federation of Internal Medicine) start-
ed a  campaign ADVICE (Adult Vaccination Campaign 
in Europe) several years ago to increase awareness and 
vaccination rates among adults [7]. In USA, there is 
a Healthy People 2020 initiative with a goal of increas-
ing vaccination rates among adults [8]. Despite huge 
efforts carried out by these institutions the vaccination 
rates among adults still remain low [9, 10, 11].

On 11th March 2020 WHO (World Health Organization) 
declared COVID-19 to be a pandemic [12]. COVID-19 first 
appeared in China, Wuhan at the end of 2019 and since 
then it spread worldwide [13] and became great glo-
bal public health concern [14]. A patient suffering from 
COVID-19 usually presents with symptoms of respirato-
ry tract infection such as dry cough, fever and dyspnea 
[15]. However, the course of COVID-19 can range from 
completely asymptomatic state to very severe condi-
tion requiring hospitalization at intensive care unit. Risk 
factors such as higher age or presence of other comor-
bidities may potentiate severe course of the disease 
[16]. On the other hand, young and healthy adults are 
also at certain, but lower risk of developing severe con-
dition [17]. The most effective long-term strategy for 
prevention of future outbreaks of the novel coronavirus 
disease would be the development of a vaccine provid-
ing protective immunity since no other therapies have 
been shown really effective to date [18].

Aim
The main aim of this work is to assess (and point 

out to) the eventual change of university students´ 
attitude to vaccination of adults at the time of strong 
restrictive regulations implemented due to emerging 
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RESULTS

Response rates
The total number of students who completed the 

online survey was 3133. 88.4% of respondents mana-
ged to complete the survey within less than 10 minu-
tes. 3044 students (97.2%) completed the survey in 
Czech and 89 students (2.8%) completed the survey 
in English (59 of them come from Faculty of Medicine 
and Dentistry). Total number of students, the portion of 
respondents and response rate at faculties are shown 
in Table 1. Overall Palacký University response rate was 
15.9%. Please note that the total sum of respondents 
3190 (out of 20042) is caused by the fact that some stu-
dents study at two or more faculties of Palacký Univer-
sity Olomouc. 

Students’ data
Out of 3133 respondents 2397 (76.5%) students 

were women and 736 (23.5%) students were men. 
405 students (12.9%) were born before 1990, 711 stu-

dents (22.7%) were born from 1990 to 1995 and 2017 
students (64.4%) were born after 1995. 

1628 students (52.0%) studied bachelor, 640 stu-
dents (20.4%) studied follow-up master, 673 students 
(21.5%) studied master and 216 students (6.9%) studi-
ed Ph.D. study programme. 

Most of the students (2545, i.e. 81.2%) chose to study 
in full-time form.

Table 2 shows answers to 6th question “Did you re-
ceive (or got re-vaccinated) any other vaccine apart 
from the ones which are compulsory for children in 
your country?” 763 students (24.4%) reported they did 
not receive any extra vaccination. Vaccination against 4 
diseases showed vaccination rates above 30% (namely 
hepatitis B – 1298 students, 41.4%; tick-borne encepha-
litis – 1163 students, 37.1%; hepatitis A – 1053, 33.6% 
and HPV – 952 students, 30.4%).

The third section consisted of a single question moni-
toring if a  student would like to voluntarily receive 
a vaccine against COVID-19 if it was available.

The last section comprised of 2 free answer questions. 
The first one asked students about their opinion on 
growing trend of parents refusing to vaccinate their chil-
dren. Even though this is a  little bit off-topic question, 
we decided to implement it since this trend has been 
one of big health issues recently. The answers were clas-
sified by 2 independent reviewers to 5 categories: 1) The 
student disagreed with the trend, 2) The student sup-
ported the trend, 3) The student believed vaccination of 
children should be parents’ decision, 4) The student was 
either undecided or did not have enough information 
and 5) The student gave answer which was not relevant 
to question. The cases with different evaluation received 
by the 2 reviewers were went through and a  consent 
was made in all of these cases. The last question gave 
students space for any further comments.

Statistical analysis
The contingency table chi-square test at level of 

significance p  <  0.05 was used to compare differen-
ces in students’ attitude to vaccination against other 
diseases and against COVID-19. All calculations were 
performed in GraphPad Prism 8 (GraphPad Software, 
San Diego, USA). For these calculations, the answers 
“Yes” and “Rather yes” to question 10 were assessed to-
gether as “Yes”. The same approach was applied to “No” 
and “Rather no” answers. The answer “I do not know” to 
question 10 was not included in the evaluation. This 
approach was adopted for statistical comparison be-
cause students could either answer to question 8 “No” 
or they could choose particular disease(s) they intend 
to be vaccinated against. Students’ answers to question 
11 (attitude to vaccination of children) were classified 
to 5 main categories (see above). Same software and 
statistical test were used for data analysis. 

PŮVODNÍ PRÁCE

Table 1. Total number of students, the portion of respondents and response rate at different faculties

Total number of 
students

Total number of 
respondents Response rate

Sts Cyril and Methodius Faculty of Theology 913 125 13.7%

Faculty of Medicine and Dentistry 2311 403 17.4%

Faculty of Arts 4735 814 17.2%

Faculty of Science 3389 607 17.9%

Faculty of Education 4729 756 16.0%

Faculty of Physical Culture 1682 178 10.6%

Faculty of Law 1454 160 11.0%

Faculty of Health Sciences 829 147 17.7%

Palacký University Olomouc (total) 20042 3190 15.9%
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Table 4 shows students’ attitude to potential vacci-
nation against COVID-19 and if they would like to be 
voluntarily vaccinated if a  safe vaccine was available. 
1757 students (56.7%) reported they would like to re-
ceive vaccine against COVID-19 if it was available which 
is much more than in case of vaccination against any 
other disease(s) – 1343 students in total (43.3%). More-
over, only 928 students (29.6%) reported they would 
not voluntarily receive vaccine against COVID-19 which 
is much less to vaccines against other disease(s) – 1810 
students (57.8%).

Comparison and statistical analysis of difference be-
tween plans of students (divided by sex, faculty, study 
programme and language of studies) to receive any 
extra vaccination and their attitude to potential vacci-
nation against COVID-19 is shown in Figure 1. The sta-
tistical comparison showed that the change in attitude 
of students to vaccination against COVID-19 and other 
diseases was statistically significant with p value being 
mostly below 0.0001. Detailed analysis did not show 
any outstanding value of p when the results were ana-
lysed according to sex, faculty, study programme and 
language of studies.

Comparison and statistical analysis of difference be-
tween students´ attitude (divided by sex, faculty, study 
programme and language of studies) to growing trend 
of parents refusing to vaccinate children is shown in Ta-
ble 5. 2417 students (77.1%) answered this voluntary 
question. Overwhelming majority of them (2179, i.e. 
90.2%) were against the trend and supported vaccina-
tion in childhood. Some of the answers were strongly 
expressive. Only 72 students (3.0%) supported the 
trend and were against vaccination in childhood. Rest 
of students (166, i.e. 6.9%) either wanted to leave deci-
sion up to parents, did not have enough information or 
wrote off-topic answer. The difference in answers was 
not statistically significant between men and women 
(p = 0.2640) which was not the case of students of dif-
ferent faculties, study programmes and language of 
studies (p = 0.0017, p = 0.0361 and p = 0.0089 respec-
tively).

Most of the students who did not answer “No” to 6th 
question (2,370, i.e. 75.6%) reported that the reason for 
vaccination had been prevention (2019, i.e. 85.2%).

Table 3 shows answers to 8th question “Do you con-
sider getting vaccinated or re-vaccinated against any 
disease?” 1810 students (57.8%) do not consider receiv-
ing any extra vaccination. Rest of students (1323, i.e. 
42.2%) chose at least one disease they wanted to get 
vaccinated against. The most favourite vaccinations 
were the ones against tick-borne encephalitis (623 stu-
dents, i.e. 19.9%) and flu (473 students, i.e. 15.1%). The 
main reason for receiving extra vaccination was pre-
vention against particular disease (90.5%).

Most of students who did not answer “No” to 8th ques-
tion (1343, i.e. 42.9%) reported that the reason for vac-
cination was prevention (1216, i.e. 90.5%).

PŮVODNÍ PRÁCE

Table 3. Plans of students to receive any extra vaccination

Count

No 1810 (57.8%)

Flu 473 (15.1%)

Pertussis 70 (2.2%)

Measles 73 (2.3%)

HPV 192 (6.1%)

Hepatitis A 167 (5.3%)

Hepatitis B 153 (4.9%)

Tick-borne encephalitis 623 (19.9%)

Meningococcus 138 (4.4%)

Pneumococcus 78 (2.5%)

Other 133 (4.2%)

Table 2. Vaccination rates against different diseases prevent-
able by voluntary vaccination in the Czech Republic

Count

No 763 (24.4%)

Flu 460 (14.7%)

Pertussis 688 (22.0%)

Measles 775 (24.7%)

HPV 952 (30.4%)

Hepatitis A 1053 (33.6%)

Hepatitis B 1298 (41.4%)

Tick-borne encephalitis 1163 (37.1%)

Meningococcus 522 (16.7%)

Pneumococcus 309 (9.9%)

Other 251 (8.0%)

Table 4. Overall results to question “If a  certified vaccine 
against COVID-19 was available, would you like to be volun-
tarily vaccinated?”

Count

Yes 759 (24.2%)

Rather yes 998 (31.9%)

I do not know 448 (14.3%)

Rather no 603 (19.2%)

No 325 (10.4%)
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Figure 1. Change of students’ attitude to “regular” vaccination of adults and attitude to potential vaccination against COVID-19 
(divided by sex, faculty, study programme and language of studies)
The results were evaluated by contingency table chi-square test.
NS – non-significant, *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001
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and health sciences with lack of engineering and tech-
nical field. In these fields of study women tend to pre-
dominate [21] which is also the case of our cohort. 

Most of students were born after 1990 (87.1%) and 
studied in full-time form (81.2%). Approximately half of 
students (52.0%) studied bachelor study programme, 
48.0% students attempted for higher academic degree. 

Question 6 “Did you receive (or got re-vaccinated) 
any other vaccine apart from the ones which are com-
pulsory for children in your country?” monitors actual 
vaccination rates against particular diseases among 
students of our university. In 2001 the Czech Republic 
included vaccination against hepatitis B among com-
pulsory vaccinations based on WHO recommendation. 

DISCUSSION

Based on Kotrlik and Higgins (2001) and Draugalis 
and Plaza (2009), the smallest size of a  sample from 
a  population of 20000 people to be representative is 
required to be at least 377 respondents [19, 20]. We 
collected data from 3190 respondents (out of 20042 
students). Thus, results of our survey can be considered 
as representative of whole Palacký University Olomouc. 
The response rates at different faculties ranged from 
10.6% (Faculty of Physical Culture) to 17.9% (Faculty of 
Science) with overall university average of 15.9%.

Women are in majority in our cohort of respondents. 
Palacký University is focused on natural, humanistic 

PŮVODNÍ PRÁCE

Table 5. Students’ attitude (divided by sex, faculty, study programme and language of studies) to growing trend of parents refusing 
to vaccinate children

Palacký University Olomouc – total

Total/Answer 1 2 3 4 5

Palacký University – total 2178 (90.3%) 71 (2.9%) 52 (2.2%) 66 (2.7%) 45 (1.9%)

Sex

Sex/Answer 1 2 3 4 5 p value

Men 546 (91.5%) 13 (2.2%) 10 (1.7%) 13 (2.2%) 15 (2.5%) NS
0.2640Women 1632 (89.9%) 58 (3.2%) 42 (2.3%) 53 (2.9%) 30 (1.7%)

Faculty

Faculty/Answer 1 2 3 4 5 p value

Sts Cyril and Methodius Faculty of Theology 96 (92.3%) 3 (2.9%) 2 (1.9%) 1 (1.0%) 2 (1.9%)

** 0.0017

Faculty of Medicine and Dentistry 258 (97.4%) 0 (0.0%) 0 (0.0%) 2 (0.8%) 5 (1.9%)

Faculty of Arts 567 (88.0%) 20 (3.1%) 21 (3.3%) 24 (3.7%) 12 (1.9%)

Faculty of Science 421 (91.9%) 15 (3.3%) 6 (1.7%) 10 (2.2%) 4 (0.9%)

Faculty of Education 509 (86.9%) 23 (3.9%) 17 (2.9%) 21 (3.6%) 16 (2.7%)

Faculty of Physical Culture 116 (85.9%) 6 (4.4%) 4 (3.0%) 7 (5.2%) 2 (1.5%)

Faculty of Law 110 (94.8%) 4 (3.4%) 0 (0.0%) 0 (0.0%) 2 (1.7%)

Faculty of Health Sciences 96 (91.4%) 3 (2.9%) 2 (1.9%) 4 (3.8%) 0 (0.0%)

Study programme

Study programme/Answer 1 2 3 4 5 p value

Bachelor 1083 (88.6%) 47 (3.8%) 31 (2.5%) 38 (3.1%) 24 (2.0%)

* 0.0361
Follow-up Master 457 (89.8%) 11 (2.2%) 15 (2.9%) 17 (3.3%) 9 (1.8%)

Master 486 (93.6%) 13 (2.5%) 4 (0.8%) 5 (1.0%) 11 (2.1%)

Ph.D. 170 (90.4%) 4 (2.1%) 4 (2.1%) 8 (4.3%) 2 (1.1%)

Language of studies

Language of studies/Answer 1 2 3 4 5 p value

Czech 2108 (90.1%) 71 (3.0%) 53 (2.3%) 67 (2.9%) 41 (1.8%)
** 0.0089

English 71 (92.2%) 1 (1.3%) 0 (0.0%) 0 (0.0%) 5 (6.5%)
Evaluation of answers:
1. The student disagreed with the trend.
2. The student supported the trend.
NS – non-significant, *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001

3. The student believed vaccination of children should be parents’ decision.
4. The student was either undecided or did not have enough information.
5. The student gave answer which was not relevant to the question.
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Moreover, in the same year children that were 12 years 
of age or younger were vaccinated. Thus, Czech citi-
zens born in 1989 or later should be vaccinated against 
hepatitis B. Nowadays, vaccine against hepatitis B is 
a part of hexavalent vaccine. It still remains a question 
whether completion of vaccination schedule provides 
lifetime protection [22] however, there is vast amount 
of literature reporting long-term protection [23, 24] 
and booster vaccination is not recommended [25]. 
2650 out of 3044 Czech students were born in 1990 
and later. Out of these 2650 students 1113 (42.0%) re-
ported they received extra vaccination against hepati-
tis B. This may point out to quite bad knowledge and 
awareness of vaccination among Palacký University 
Olomouc students since all 2650 should have received 
the vaccine against hepatitis B obligatorily. Kucera et al. 
(2016) showed in their study that 54.1% of Czech adults 
(above 15 years of age) have quite low health literacy in 
the field of prevention of diseases when compared to 
best countries in European Union. However, health lite-
racy improves with increasing level of education [26]. 
The main reason for receiving extra vaccination was 
prevention against particular disease (85.2%).

Question 8 “Do you consider getting vaccinated or 
re-vaccinated against any disease?” monitors the in-
tention of students to get vaccinated against several 
diseases in future. The intention of 19.9% of students 
to receive vaccine against tick-borne is coherent with 
data acquired by Nejezchlebova et al. who reported 
vaccination rate slightly exceeding 20% among stu-
dents of Faculty of Science of Masaryk University Brno 
(Czech Republic) [27]. Quite high interest in vaccination 
against tick-borne encephalitis may result from the fact 
that the Czech Republic is highly endemic country for 
this disease. The results are better than vaccination 
rates reported in Poland [27] and Slovenia [28] even 
though these countries are also highly endemic for 
tick-borne encephalitis. For example, a survey conduct-
ed among students in Slovenia reported vaccination 
rate of 12.4% [28]. 15.1% of students planned to receive 
flu vaccine which corresponds to vaccination rates re-
ported at other universities. For example, students at 
Brigham Young University (USA) showed vaccination 
rate against flu of 12% [29]. Another study carried out 
at Northern Kentucky University (USA) reported 15.8% 
of students want to receive vaccine against H1N1 [30]. 
Students of California State University (USA) reported 
20.6% vaccination rate against flu [31]. 

Our study shows that considerably bigger portion 
of students plans to receive vaccine against COVID-19 
when compared with the rest of diseases (56.7% ver-
sus 43.3%). Sudden change of attitude to vaccination 
of adults of whole cohort of our students is strong-
ly significant (p  <  0.0001). Further detailed statistical 
analysis of students´ attitude to vaccination against 
“well-known” diseases and COVID-19 based on subdi-
vision of students according to sex, faculty, study pro-

gramme and language of their studies showed to be 
statistically significant in all groups, with p value being 
mostly < 0.0001 (see Table 4). Only students of Sts Cy-
ril and Methodius Faculty of Theology and Faculty of 
Physical Culture showed lower level of statistical signifi-
cance (p  =  0.0275 and 0.0347 respectively). Students 
studying in English also showed slightly lower level of 
significance however, this level may have arised from 
small number of English respondents. Change of stu-
dents´ attitude to vaccination of adults may be caused 
by psychological impact of a lockdown of Palacký Uni-
versity Olomouc and also by a  massive media cam-
paign. There has already been published considerable 
amount of literature describing increased levels of 
anxiety and stress among university students based on 
COVID-19 Fear Scale (FCV-19S) [32]. For instance, Husky 
et al. reported increased levels of fear and anxiety due 
to COVID-19 among university students in France [33]. 
Another study reported moderate level of fear among 
Spanish university students [34] which is also coherent 
with data acquired by Reznik et al. in case of university 
students in Eastern Europe [35]. It’s also expected that 
students’ attitudes to vaccine against COVID-19 might 
change due to possible COVID-19 re-infections that has 
already been reported in several countries including 
the Czech Republic [36].

On the other hand, many studies concerning vaccina-
tions of adults against “well-known” diseases showed 
low level of university students´ interest in receiving 
the vaccines. Indeed, a  survey among university stu-
dents attending University Health Centre in the US re-
vealed vaccination rate of 28% [37]. A  cross-sectional 
survey conducted among student nurses at Universi-
ty of Nottingham revealed that only 12.2% nurse stu-
dents (out of 430) received flu vaccine on regular basis 
and the main reason for not receiving the vaccine was 
its unnecessity [38]. Moreover, a study among student 
nurses in Ireland showed that less than 20% of them 
received flu vaccine in the past [39]. On the other hand 
Kassianos et al. (2018) reported that there is still room 
to improve both vaccination acceptance and advocacy 
rates in European healthcare workers [40]. Healthcare 
workers are considered as a key element in improving 
vaccine uptake. Another study reported 33.7% willing-
ness of student nurses to receive vaccination against 
HPV [41]. However, willingness of students from control 
group to receive the vaccine was only 13.4% [41]. More-
over, Lee and Park revealed just 5.5% vaccination rate 
against HPV in Korean university students [42]. All the 
studies called for increasing vaccination rates. 

Interest of students in COVID-19 vaccine at our uni-
versity may seem lower when compared to surveys 
conducted in other countries. For example interest 
of Chinese university students in receiving COVID-19 
reached 92% (out of 472 students) [43]. Moreover, 
Gruner et al. (2020) showed that 84.8% of German 
university students (out of 1457) were interested in 
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Anti-vaccination movements have been implicated in 
lowered vaccine acceptance rates and in the increase in 
vaccine-preventable disease outbreaks and epide mics 
[51]. In 2019 WHO listed vaccine hesitancy as one of the 
top 10 threats to global health [52]. However, university 
students usually show strong pro-vaccination attitude 
[53, 54] which is also confirmed by our work.

Last question gave students room for any further 
comments. 471 students (15.0%) left a comment. Most 
of them either wished our work good luck, repeated 
what was already answered or regretted current bad 
situation concerning vaccination. 

CONCLUSION

Results of our survey are representative. Sudden 
change of students’ attitude to vaccination against 
“well-known” diseases and to COVID-19 is statistically 
strongly significant (p < 0.0001). The change may result 
from psychologic impact of strong restrictive regula-
tions, lockdown of the university and unpredictability 
of COVID-19 situation for future. Students of Palacký 
University Olomouc also showed strong positive at-
titude to vaccination of children. It remains an open 
question whether herd immunity threshold will be 
achieved by vaccination in case of COVID-19 without 
necessity of implementing legislative measures. 

REFERENCES

1. Riedel S. Edward Jenner and the history of smallpox and vacci-
nation. Proc (Bayl Univ Med Cent), 2005;18(1):21–25. 

2. Lombard M, Pastoret PP, Moulin AM. A brief history of vaccines 
and vaccination. Rev Sci Tech, 2007;26(1):29–48. 

3. Plotkin S. History of vaccination. Proc Natl Acad Sci U  S  A, 
2014;111(34):12283–12287.

4. Breman JG, Arita, I, Unit SE, World Health Organization. The con-
firmation and maintenance of smallpox eradication. No. WHO/
SE/80.156. Geneva, Switzerland: World Health Organization, 
1980.

5. Chlíbek R. Očkování dospělých. Praha: Mladá fronta; 2018.
6. CDC. Vaccine Information for adults. (available online on 

12.05.2021). Available from: https://www.cdc.gov/features/
adultimmunizations/index.html

7. Ozisik L, Tanriover MD, Rigby S, et al. European Federation of In-
ternal Medicine ADVICE Working Group. ADVICE for a heal thier 
life: Adult Vaccination Campaign in Europe. Eur J Intern Med, 
2016;33:14–20.

8. National Vaccine Advisory Committee. Strategies to achieve the 
healthy people 2020 annual influenza vaccine coverage goal for 
health-care personnel: recommendations from the national vac-
cine advisory committee. Public Health Rep, 2013;128(1):7–25.

9. Ye Ch, Zhu W, Yu J, et al. Low coverage rate and aware-
ness of influenza vaccine among older people in Shang-
hai, China: a  cross-sectional study. Hum Vaccin Immunother, 
2018;14(11):2715–2721.

10. Lefèvre H, Schrimpf C, Moro MR, et al. HPV vaccination rate in 
French adolescent girls: an example of vaccine distrust. Arch Dis 
Child, 2018;103(8):740–746.

11. Fan J, Cong S, Wang N, et al. Pneumococcal vaccination rate in 
chronic obstructive pulmonary disease patients aged 40 years 
or older in China, 2014-2015. Zhonghua Liu Xing Bing Xue Za Zhi, 
2020;41(7):1028–1033.

vaccination against COVID-19. Surprisingly the inte-
rest was lower among students of healthcare sciences 
[44]. Lower percentage of students of Palacký Universi-
ty Olomouc that were interested in COVID-19 vaccine 
results from the fact that the answers in the two afore-
mentioned studies were dichotomized to “yes” and “no” 
possibilities without possibility of “I do not know” ans-
wer. However, this is not the case of a study conducted 
in Italy. 86.1% of students (out of 735) were interested 
in receiving a vaccine against COVID-19. In this study 
the students had the possibility of “I do not know ans-
wer”. On the other hand, the authors of study admit 
that nearly 60% of students came from Lombardy, at 
the time of survey one of the most hit regions [45]. 

There are also several studies monitoring the attitude 
to COVID-19 vaccination among students of healthcare 
sciences. For example students of general medicine 
and dentistry at Jordan University of Science and Tech-
nology showed interest in COVID-19 vaccine in 81.6% 
(out of 483) [46]. Similar value (79.8%) was revealed by 
Gruner et al. (2020) among 208 students of healthcare 
sciences at German university [44]. General medicine 
students reported 77.0% interest in vaccination at uni-
versity in South Michigan [47]. Students at Faculty of 
Medicine and Dentistry of our university wanted to get 
vaccinated against COVID-19 in 80.2%. This result is 
simi lar to the ones reported among healthcare students 
at other universities. Outstanding result was reported 
among students of general medicine and dentistry and 
university staff in Malta who showed only 44.2% (out of 
825 respondents) interest in receiving a vaccine against 
COVID-19. Other 25.3% of respondents chose “I do not 
know answer.” [48]. It is estimated that 70% vaccina-
tion rate will be necessary for achieving herd immunity 
threshold in case of COVID-19 [49,50].

Question 11 assessed students’ attitude to growing 
trend of parents refusing to get their children vaccinated. 
All students of Faculty of Medicine and Dentistry of our 
university neither supported the trend of vaccination re-
fusal nor wanted to leave the decision up to pa rents. On 
the other hand, students of Faculty of Law took a clear 
position on the problematics as none of them neither 
wanted to leave the decision up to parents nor felt not 
having enough information. The highest pro-vaccina-
tion attitude was reported among students of Faculty of 
Medicine and Dentistry (97.4%) and the lowest one was 
reported among students of Faculty of Physical Culture 
(85.9%). Least supporters of anti-vax movement were 
found among students of Faculty of Medicine and Den-
tistry (0.0%) and most of them were reported in group 
of students of Faculty of Physical Culture (4.4%). When 
divided to groups according to study programme, stu-
dents showed slightly increasing pro-vaccination atti-
tude and slightly decreasing support of anti-vax move-
ments with increasing level of education. This finding 
corresponds with Kucera’s  conclusion of increasing 
health literacy with increasing level of education [26].

PŮVODNÍ PRÁCE
proLékaře.cz | 19.5.2024



155Epidemiologie, mikrobiologie, imunologie 2021, roč. 70, č. 3

12. WHO. Coronavirus disease 2019 (COVID-19) – Situation Report 
– 51. (available online on 12.05.2021). Available from: https://
www.who.int/docs/default-source/coronaviruse/situation-re-
ports/20200311-sitrep-51-covid-19.pdf?sfvrsn=1ba62e57_10.

13. Dehning J, Zierenberg J, Spitzner FP, et al. Inferring change 
points in the spread of COVID-19 reveals the effectiveness of 
interventions. Science, 2020;369(6500):eabb9789.

14. Rothan HA, Byrareddy SN. The epidemiology and pathogene-
sis of coronavirus disease (COVID-19) outbreak. J Autoimmun, 
2020;109:102433.

15. Rodriguez-Morales AJ, Cardona-Ospina JA, Gutiérrez-Ocampo 
E, et al. Clinical, laboratory and imaging features of COVID-19: 
A  systematic review and meta-analysis. Travel Med Infect Dis, 
2020;34:101623.

16. Sohrabi C, Alsafi Z, O’Neill N, et al. World Health Organization 
declares global emergency: A review of the 2019 novel corona-
virus (COVID-19). Int J Surg, 2020;76:71–76.

17. Liao J, Fan S, Chen J, et al. Epidemiological and clinical char-
acteristics of COVID-19 in adolescents and young adults.  In
nov, 2020;1(1):100001.

18. Sanders JM, Monogue ML, Jodlowski TZ, et al. Pharmacologic 
treatments for coronavirus disease 2019 (COVID-19): a  review. 
JAMA, 2020;323(18):1824–1836.

19. Kotrlik JW, Higgins CH. Organizational research: Determin-
ing appropriate sample size in survey research appropriate 
sample size in survey research. Inf Technol Learn Perform J, 
2001;19(1):43.

20. Draugalis JR, Plaza MC. Best practices for survey research re-
ports revisited: implications of target population, probability 
sampling, and response rate. Am J Pharm Educ, 2009;73(8):142.

21. Charles M, Bradley K. Indulging our gendered selves? Sex 
segregation by field of study in 44 countries. Am J Sociol, 
2009;114(4):924–976.

22. FitzSimons D, Hendrickx G, Vorsters A, et al. Hepatitis B vacci-
nation: A completed schedule enough to control HBV lifelong?: 
Milan, Italy, 17–18 November 2011. Vaccine, 2013;31(4):584–
590.

23. Shepard CW, Simard EP, Finelli L, et al. Hepatitis B virus infection: 
epidemiology and vaccination. Epidemiol Rev, 2006;28(1):112–
125.

24. Schönberger K, Riedel C, Rückinger S, et al. Determinants of 
long-term protection after hepatitis B vaccination in infancy: 
a meta-analysis. Pediatr Infect Dis J, 2013;32(4):307–313.

25. Van Damme P. Long-term protection after hepatitis B vaccine. J 
Infect Dis, 2016;214(1):1–3.

26. Kučera Z, Pelikan J, Šteflová A. Health literacy in Czech popula-
tion results of the comparative representative research. Čas Lék 
Česk, 2016;155(5):233–241.

27. Nejezchlebova H, Kiewra D, Zakovska A, et al. Students’ attitudes 
to tick risks. Ann Agric Environ Med, 2016;23(3):437–441.

28. Grgic-Vitek M, Klavs I. Low coverage and predictors of vaccina-
tion uptake against tick-borne encephalitis in Slovenia. Eur J 
Public Health, 2012;22(2):182–186.

29. Merrill RM, Kelley TA, Cox E, et al. Factors and barriers influenc-
ing influenza vaccination among students at Brigham Young 
University. Med Sci Monit, 2010;16(2):PH29–PH34.

30. Ramsey M, Marczinski CA. College students’ perceptions 
of H1N1 flu risk and attitudes toward vaccination. Vaccine, 
2011;29(44):7599–7601.

31. Benjamin SM, Bahr KO. Barriers associated with seasonal influ-
enza vaccination among college students. Influenza Res Treat, 
2016;1–5.

32. Ahorsu DK, Lin CY, Imani V, et al. The fear of COVID-19 scale: de-
velopment and initial validation. Int J Ment Health Addict, 2020.

33. Husky MM, Kovess-Masfety V, Swendsen JD. Stress and anxiety 
among university students in France during Covid-19 mandato-
ry confinement. Compr Psychiatry, 2020;102:152191.

34. Martínez-Lorca M, Martínez-Lorca A, Criado-Álvarez JJ, et al. The 
fear of COVID-19 scale: Validation in spanish university students. 
Psychiatry Res, 2020;293:113350.

35. Reznik A, Gritsenko V, Konstantinov V, et al. COVID-19 fear in 
Eastern Europe: Validation of the Fear of COVID-19 Scale. Int J 
Ment Health Addict, 2020;1–6.

36. Fabianova K, Kyncl J, Vlckova I, et al. COVID-19 reinfections. Epi
demiol Mikrobiol Imunol, 2021;70(1):62–67.

37. Bednarczyk RA, Chu SL, Sickler H, et al. Low uptake of influen-
za vaccine among university students: evaluating predictors 
beyond cost and safety concerns. Vaccine, 2015; 33(14):1659–
1663. 

38. Hunt Ch, Arthur A. Student nurses’ reasons behind the decision 
to receive or decline influenza vaccine: a cross-sectional survey. 
Vaccine, 2012;30(40):5824–5829.

39. Cornally N, Deasy EA, McCarthey G, et al. Student nurses’ inten-
tion to get the influenza vaccine.  Br J Nurs,  2013;22(21):1207–
1211.

40. Kassianos G, Kuchar E, Nitsch-Osuch A, et al. Motors of influen-
za vaccination uptake and vaccination advocacy in healthcare 
workers: A  comparative study in six European countries.  Vac
cine, 2018;36(44):6546–6552.

41. Uzunlar Ö, Özyer Ş, Başer E, et al. A survey on human papillo-
mavirus awareness and acceptance of vaccination among nurs-
ing students in a  tertiary hospital in Ankara, Turkey. Vaccine, 
2013;31(17):2191–2195.

42. Lee EJ, Park JS. Knowledge about cervical cancer, health beliefs 
and human papillomavirus vaccination rate in female university 
students. Asian Oncol Nurs, 2011;11(1):65–73.

43. Jiang R. Knowledge, attitudes and mental health of university 
students during the COVID-19 pandemic in China. Child Youth 
Serv Rev, 2020;119:105494.

44. Grüner S, Krüger F. The intention to be vaccinated against 
COVID-19: stated preferences before vaccines were avail-
able. Appl Econ Lett, 2020;1–5. 

45. Barello S, Nania T, Dellafiore F, et al. ‘Vaccine hesitancy’ among 
university students in Italy during the COVID-19 pandemic. Eur J 
Epidemiol, 2020;35(8):781–783.

46. Al-Azzam N, Elsalem L, Gombedza F. A cross-sectional study to 
determine factors affecting dental and medical students’ pre-
ference for virtual learning during the COVID-19 outbreak. Heliy
on, 2020;6(12):e05704.

47. Lucia VC, Kelekar A, Afonso NM. COVID-19 vaccine hesitancy 
among medical students. J Public Health, 2020.

48. Grech V, Gauci C. Vaccine hesitancy in the University of Malta 
Faculties of Health Sciences, Dentistry and Medicine vis-a-vis 
influenza and novel COVID-19 vaccination. Early Hum Dev, 2020.

49. Orlowski EJ, Goldsmith DJ. Four months into the COVID-19 pan-
demic, Sweden’s prized herd immunity is nowhere in sight. J R 
Soc Med, 2020;113(8):292–298.

50. Habib H. Has Sweden’s  controversial covid-19 strategy been 
successful? BMJ, 2020;369:m2376.

51. Dube E, Vivion M, MacDonald NE. Vaccine hesitancy, vaccine 
refusal and the anti-vaccine movement: influence, impact and 
implications. Expert Rev Vaccines, 2015;14(1):99–117.

52. Godlee F. What should we do about vaccine hesitancy? BMJ, 
2019;365:l4044.

53. Busse JW, Kulkarni AV, Campbell JB, et al. Attitudes toward 
vaccination: a survey of Canadian chiropractic students. CMAJ, 
2002;166(12):1531–1534.

54. Cvjetkovic SJ, Jeremic VL, Tiosavljevic DV. Knowledge and atti-
tudes toward vaccination: A survey of Serbian students. J Infect 
Public Health, 2017;10(5):649–656.

Do redakce došlo dne 19. 11. 2020.

Adresa pro korespondenci:
MUDr. Jana Vlčková, Ph.D.

Ústav veřejného zdravotnictví, Lékařská fakulta UP
Hněvotínská 3

775 15 Olomouc
email: jana.vlckova@upol.cz

PŮVODNÍ PRÁCE
proLékaře.cz | 19.5.2024


