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Abstract: COVID-19 vaccination raises numerous concerns among the public, and also among
medical personnel including nurses. As nurses play a crucial role in the process of vaccination,
it is important to recognize the attitudes of students of nursing, nurses in spe, toward COVID-19
vaccination, as well as to define the factors influencing students’ pro-vaccine choices. The study was
conducted between March and April 2021 at all medical universities in Poland educating nurses
in spe. The study included 793 first-degree students from 12 universities. The results revealed
that the vast majority of students of nursing (77.2%) were vaccinated against COVID-19, as 61.2%
received an mRNA vaccine and 16% a viral vector vaccine. Every other person in the non-vaccinated
group declared their intention to get a vaccination. A trend was observed whereby people co-living
with persons from the risk group, who are at risk of a severe form of COVID-19, showed greater
willingness to get a vaccine. The study results identified the role of universities in increasing the
vaccination rate among students, both in terms of education about vaccinations and in shaping
pro-vaccine attitudes among students, as well as organizing vaccinations on university campuses to
facilitate the process.
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1. Introduction

It has been accepted worldwide that in the absence of an effective treatment for the
SARS-CoV-2 virus and the consequential COVID-19, only the rapid vaccination of an
adequate number of people and the establishment of herd immunity will inhibit the spread
of consecutive waves of infection, limit the spread of the pandemic, and increase the chance
of its termination [1].

The first COVID-19 vaccination approved for regular use was BNT162b2 (Comirnaty®,
Amsterdam, The Netherlands; BioNTech/Pfizer). It was approved by the National Health
Service of Great Britain on 7 December 2020 [2]. Since then, vaccinations organized
by governments have been implemented in 174 countries, using 15 vaccines, approved
for use by at least one regulator [3]. According to the most recent data (4 July 2021),
884,440,000 people have been fully vaccinated worldwide [4], mostly in China and the
USA. Vaccinations against SARS-CoV-2 in Poland started on 27 December 2020. As of 4
July 2021, 17,114,524 people had received their first dose, and 12,909,625 Poles were fully
vaccinated [5].

Despite different regulations in each country regarding the course and schedule of
mass vaccinations, the majority of countries vaccinated medical personnel and the elderly
first. In Poland, the first group vaccinated, called Group Zero, comprised the medical and
non-medical personnel of medical facilities, pharmacies, and nursing homes, as well as
students of all faculties at medical universities. The process started in the majority of Polish
medical universities on 4 January 2021 [6].

From the start of global vaccinations, the attitudes of societies toward COVID-19
vaccination have varied from enthusiasm to skepticism [7,8]. In many countries, attitudes
of unwillingness have been present among medical personnel, e.g., doctors and nurses [9].
The arguments most often employed against getting a vaccine are the safety of the vaccine
and its adverse events, raised by the rapid completion of clinical trials and the introduction
of the vaccines onto the market, as well as insecurity related to the length of the personal
immune response provided by the vaccine [10,11].

Decisions about vaccination and uncertainty related to its efficiency are linked to
emotional tension (e.g., stress) [12] and certain personality traits (e.g., neuroticism, consci-
entiousness, and locus of control) [13]. Stress is vital to decision making as it magnifies
cognitive distortions such as attention selectivity. People facing a difficult decision, such as
whether or not to be vaccinated, experience strong emotional tension and must address
the cost-benefit balance. However, they pay particular attention to the profit. By doing
so, they understate the significance of negative consequences. It should be noted that the
evaluation of profits and losses is always based on an individual’s value system [12]. In
this view, the beliefs of an individual, e.g., their altruistic beliefs, may play an important
role [13]. Additionally, in line with the fuzzy-trace theory, decisions about vaccination may
be dichotomous, involving choosing between well-being and feeling unwell. People are
prone to take part in activities affecting their well-being. The current emotional condition
of a person, as well as the individual cognitive evaluation of personal well-being, are
significant in this context [14].

The majority of the available research results show that insecurity about getting a
vaccination does not only affect medical personnel [15]. A large group of students with
medical degrees have also been shown to be uncertain about getting the vaccination, or
only consider the possibility once the vaccination is available [16-20]. Therefore, we aimed
to investigate the attitudes of the students of nursing programs at medical universities in
Poland toward vaccinations against COVID-19, and to identify factors that influence their
decision for or against being vaccinated. We believe that this study is extremely important,
as it addresses the decision pathway(s) of nursing students at medical universities through-
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out Poland in the context of prioritizing vaccinations for this group, along with medical
personnel.

Aim of the Study

The purpose of this study was to describe the levels and sources of knowledge that
undergraduate students of nursing possess, and their attitudes toward and willingness to
receive a COVID-19 vaccine since it became available in Poland (January 2021).

2. Materials and Methods
2.1. Design and Setting

This national cross-sectional, online survey study was conducted from March to
April 2021. Twelve universities that run an undergraduate nursing program in Poland
participated in the study.

2.2. Local Context

Participation of students of nursing in the Polish national vaccination campaign was
voluntary. Volunteers booked their vaccination time online. After logging in, access was
given to an individual account with a calendar and a list of vacant times (vaccination
point, date, and time of the appointment). The booking was confirmed by e-mail. A day
before the vaccination, a reminder was sent. The patient could cancel or reschedule the
appointment at the vaccination point.

2.3. Sample Size

The target population was 7000 Polish undergraduate nursing students. The total
potential number of respondents was 4700 students from 12 universities. Data were,
however, only received from 793 students. The sample was representative of a broader
spectrum of Polish students of nursing. With this sample size and the number of students
of nursing in Poland (N = 7000), the error margin was 2.00% (95% confidence level and
0.75 proportion).

2.4. Participants

Students of the three-year Bachelor’s nursing degree qualified for this study. Study
participants were recruited by the employees of 12 universities who agreed to participate
as study coordinators. Every coordinator was trained in terms of the aim of the study, the
means of distribution of the research tools, and the principles of data collection monitoring
in the study. Altogether, 850 students agreed to participate in this study, and a full data
package was collected from 793 of them.

2.5. Instrument

The questionnaire used herein was originally created for this study. The survey’s
development was based on the current literature about COVID-19 and our previous
research [21]. The questionnaire consisted of three sections, namely (1) demographics,
(2) motivations and attitudes toward COVID-19 vaccination, and (3) vaccine information
sources. The questionnaire used the following types of questions: Likert scale, closed-
ended, semi-open, and open-ended questions. Completion of the online questionnaire took
approximately 25 min.

The 18 items in the survey included the following demographics: Year and level of
program, sex, age, place of residence, chronic illnesses, flu vaccine uptake, professional
plans, internship in wards handling COVID-19 patients, information on COVID-19 expo-
sure and/or infection (own or in the immediate family), course of the disease, information
on getting vaccinated, place of vaccination, and the type and incidence of adverse events
of the vaccine.

The questions about motivation firstly considered to what degree the concern for
oneself and one’s relatives contributed to the decision regarding vaccination. The four
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items in the survey included questions regarding attitudes toward COVID-19 vaccination.
In the last section of the questionnaire, the questions addressed the frequency of accessing
vaccine information sources (a total of 13 items).

The pilot survey was completed by 20 nursing faculty members and 20 students of
nursing (Delphi study). Revisions were made to improve clarity. The survey was also
available in English upon request.

2.6. Data Collection

The questionnaire was distributed with the aid of the Lime Survey web platform. The
link to the survey was shared with 11 coordinators at the participating universities. The
mode of survey distribution was determined by the limited chance for direct contact with
the respondents, linked to restrictions introduced by the Minister of Health related to the
COVID-19 pandemic. Thus, online study was the recommended approach, enabling quick
access to the study group and ensuring security [22,23].

2.7. Ethical Considerations

The study protocol was approved by the University’s Ethics Committee (IRB approval
no. KB/76/2021).

Before entering the study, participants were informed of their anonymity and the
confidentiality of the data collected. No personal data, including computer IP, were
collected. To ensure the anonymous nature of the questionnaire, it was not possible to track
sensitive personal data.

2.8. Data Analysis

Quantitative and categorical variables were derived using descriptive statistics. As
regards the quantitative variables, the following measures were determined: Central
tendency (mean (M)), dispersion (standard deviation (SD)). For categorical variables, the
following measures were determined: Number (N) and frequency (%).

Cross-tabulation and chi-squared tests were used to evaluate the impacts of the
selected factors on pro-vaccine decisions. For the comparison of the respondents’ levels
of trust in the vaccines depending on their willingness to immunize, analysis of variance
(ANOVA) was used.

All calculations were performed with STATISTICATM 13.3 software (TIBCO Software,
Palo Alto, CA, USA). For all analyses, a p-value of <0.05 was considered statistically
significant.

3. Results
3.1. Sample Characteristic

In total, 793 Polish undergraduate nursing students participated in this study. The
average age of study participants was 22.4 years (SD = 5.04). The majority of the respon-
dents were second-year students (N = 335, 42.2%), and women comprised the vast majority
(N =720, 90.8%), which is consistent with the average gender distribution in the nursing
faculties in Poland. The sample group was ethnically homogeneous. The selected profile of
the studied group is presented in Table 1.
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Table 1. Characteristics of the study group (N = 793).

Department of Nursing, N (%)

Pomeranian Medical University 241 (30.4)
Medical University of Warsaw 113 (14.2)
Medical University of Gdarisk 86 (10.8)

Jagiellonian University Medical College 65 (8.2)
Poznan University of Medical Sciences 61(7.7)
Medical University of Lodz 46 (5.8)
Wroclaw Medical University 40 (5.0)
Medical University of Biatystok 36 (4.5)
Medical University of Lublin 35 (4.4)
Medical University of Silesia 33 (4.2)
Jan Kochanowski University Medical College 20 (2.5)
University of Physical Education in Warsaw 17 (2.1)
Year of study, N (%)
1 316 (39.8)
2 335 (42.2)
3 142 (17.9)
Gender, N (%)
Female 720 (90.8)
Male 60 (7.6)
Refusal to answer 13 (1.6)
Age (years)
M + SD 22.4 4+ 5.04
Residence, N (%)
alone 100 (12.6)
with relatives/family /friends (excl. seniors) 552 (69.6)
with relatives/family /friends (incl. seniors) 141 (17.8)
Residence with a person from the COVID-19 risk group, N (%)
Yes 236 (29.8)
No 557 (70.2)
Developing COVID-19 in a relative, N (%)
Yes, severe or very severe 181 (22.8)
Yes, rather mild 390 (49.2)
No 171 (21.6)
Don’t know 51 (6.4)

Developing COVID-19, N (%)

Yes (severe infection symptoms) 23 (2.9)

Yes (mild infection symptoms) 70 (8.8)
Yes (no infection symptoms) 9(1.1)

Probably (no test confirmation) 173 (21.8)
No 337 (42.5)
Don’t know 181 (22.8)

M, mean; SD, standard deviation.

3.2. Willingness to Get a COVID-19 Vaccination

The vast majority of the respondents had already received a COVID-19 vaccination
(N =612, 77.2%), usually with an mRNA vaccine (N = 485, 61.2%) on the university cam-
puses (N =502, 63.3%). In less than one third of those vaccinated, adverse effects occurred
(N =225, 36.8%). A detailed summary of responses to COVID-19 vaccination is presented

in Table 2.
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Table 2. COVID-19 vaccination: Implementation, procedure, and first effects.

N %
Did s/he get a COVID-19 vaccination?
No 179 22.6
Yes, mRNA vaccine 485 61.2
Yes, vector vaccine 127 16.0
Refusal to answer 2 0.3
Vaccination point

Workplace 68 8.6
University 502 63.3

Other 42 5.3

Vaccine adverse effects

No 225 36.8

Yes 378 61.8

Refusal to answer 9 14

Willingness to get a vaccine

Definitely no 25 13.8
Rather no 34 18.8

Haven't decided yet 35 19.3
Definitely yes 24 13.3
Rather yes 44 24.3

I cannot get vaccinated due to health reasons 19 10.5

In the unvaccinated group (N = 179), every third student (N = 59, 32.9%) declared
that they would not undergo vaccination (replied “definitely not” or “rather not”). One
in every five students from the unvaccinated group (N = 35, 19.5%) had not yet decided,
38% declared that they would be vaccinated (replied “definitely yes” or “rather yes”), and
one in every 10 (N =19, 10.6%) declared that they could not be vaccinated due to health
problems.

Based on the given reasons for or against vaccination, evaluated on a seven-point
scale (from O to 6), it was revealed that the decision for or against vaccination was made
mainly with the relatives” health in mind (M = 5.30, SD = 1.32). The care for one’s own
health held slightly lower significance (M = 4.28, SD = 1.73).

3.3. Factors That Influence Vaccination Decisions

The factors linked to the willingness to get a COVID-19 vaccination were analyzed in
a group of respondents who were not vaccinated at the time of the study and did not have
any medical restrictions (N = 162). The analysis of potential factors that could influence
the decision for vaccination did not reveal statistical significance (Table 3). In terms of
the greater willingness to be vaccinated shown by students living with a person/people
particularly vulnerable to severe COVID-19, a statistical trend was observed (x? = 5.714,
p = 0.057).
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Table 3. Analysis of the potential factors that could influence the decision for or against vaccination.

Definitely No No Decision Rather Yes or
or Rather No Definitely Yes x2 p-Value *
N % N % N %
Year of university education
1 26 441 15 429 34 50.0
2 27 45.8 17 48.6 25 36.8 1.856 0.762
3 6 10.2 3 8.6 9 13.2
Female 56 94.9 31 88.6 61 89.7
Male 3 5.1 2 5.7 6 8.8 4.824 0.306
Refusal to answer 0 0.0 2 5.7 1 1.5
Residence
alone 7 11.9 3 8.6 10 14.7
With relatives/family /friends (excl. seniors) 43 729 25 714 42 61.8 2.475 0.649
With relatives/family/friends (incl. seniors) 9 15.3 7 20.0 16 235
Residence with a person from the COVID-19 risk group
No 46 78.0 27 77.1 41 60.3
Yes 13 220 8 229 27 397 2714 0.057
Vaccination against flu
Every season 3 51 2 5.7 1 15
Irregularly 7 11.9 6 17.1 17 25.0 4.961 0.291
I do not vaccinate 49 83.1 27 77.1 50 73.5
Developing COVID-19
Yes (severe infection symptoms) 4 6.8 2 5.7 4 59
Yes (mild infection symptoms) 5 8.5 4 114 8 11.8
Yes (no symptoms of infection) 2 3.4 0 0.0 1 15 3.054 0.975
Probably (no test confirmation) 18 30.5 11 314 18 26.5 : :
No 19 322 12 34.3 20 294
Don’t know myself 11 18.6 6 17.1 17 25.0
Developing COVID-19 from closest environment
Yes, severe or very severe 10 16.9 8 22.9 16 235
Yes, but rather mild 36 61.0 19 54.3 30 441
No 1 186 5 143 16 23.5 5113 0.529
Don’t know 2 34 3 8.6 6 8.8

* Chi-squared test.

However, the level of trust in the safety and effectiveness of the COVID-19 vaccines,
evaluated on a seven-point scale (from 0 to 6), was significantly higher among students
expressing their willingness to be vaccinated compared to those who did not make such a
decision or refused to be vaccinated (Figure 1).

3.4. Vaccine Information Sources

In total, 40.6% of the respondents (N = 322) indicated that the university provided
access to state-of-the-art knowledge on vaccinations, whereas 35.6% (N = 282) stated they
had no access to such information. The remaining 23.8% (N = 189) of the students were not
aware of any existing sources of knowledge on vaccinations at their university.

Out of the various sources of information about vaccinations, the responders most
often referred to the web pages of institutions linked to healthcare (M = 3.40, SD = 1.89),
university classes (M = 3.07, SD = 1.86), and social media (M = 2.73, SD = 1.96) (Figure 2).
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Figure 1. Perception of the safety and efficacy of COVID-19 vaccines in groups with different levels of willingness to be
vaccinated. Analysis of the mean level of trust in groups with different levels of willingness to be vaccinated (ANOVA):
(A) F(p, 153) = 21.415, p < 0.001; (B) F(y, 153) = 25.902, p < 0.001; (C) F, 153 = 15.840, p < 0.001; (D) F(y, 153) = 17.349, p < 0.001.
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Figure 2. Average frequency of using various vaccine information sources (0—never; 6—very often).
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4. Discussion

To the best of our knowledge, this is the first study describing the willingness to be
vaccinated, as well as the motives and attitudes of a representative nationwide sample of
nursing students in the context of COVID-19. Attitudes were analyzed at the time of the
vaccine becoming available for students upon a vaccination campaign being organized
by the students’ universities. Earlier publications have presented research results of
studies conducted at only one American university in New Jersey, where out of 457 college
students (enrolled in the Spring 2021 semester), 23% of respondents (1 = 105) reported
already being vaccinated [24]. The remaining studies addressed hypothetical attitudes of
students toward COVID-19 vaccination, at a time when it was not available for students,
in the USA [16], Albania, Greece, Cyprus, Spain, the Czech Republic, Kosovo, Italy [17],
India [25], Pakistan [26], Saudi Arabia [27], and China [28].

4.1. The Role of Shaping Positive Attitudes toward Vaccinations among Nurses

The role of nurses in convincing people to vaccinate against COVID-19 is important,
as nurses, in contrast to physicians or paramedics, spend most of their time in direct contact
with a patient, carrying out nursing care, the majority of which consists of health education
and promotion. Additionally, in many countries, nursing is one of the most publicly trusted
professions (third place in Poland) [29]. As one of the most trusted professions, nurses
play a decisive role in counseling patients about the risks of COVID-19. One of the key
factors that may significantly affect the promotion of vaccination against COVID-19 is the
presence of positive attitudes toward vaccination among nurses. The shaping of these
attitudes should start during university studies. Students of nursing are a leading group
in the worldwide COVID-19 vaccination campaign. In Poland, in April 2021, this role
was recognized, as nursing students became one of the first groups eligible for COVID-19
vaccinations [30].

4.2. Factors Potentially Influencing Getting Vaccinated among Students of Nursing

In the studied group of Polish nursing students, the vast majority (77.2%) decided
to get vaccinated against COVID-19 at the earliest possible opportunity, usually at their
university (63.3%). These results are in line with those from the literature; most students
who declared their willingness to be vaccinated came from countries of the Middle and Far
East—China (76.3% and 57%) [28,31], Saudi Arabia (77.8%) [27], or Pakistan (86.2%) [26,32].
This result is likely an effect of the large scale of the COVID-19 pandemic in China, which
was reported by Wang et al. [28] in their work expounding the extended protection mo-
tivation theory. In the remaining available European and American publications, a large
number of students did not declare a hypothetical willingness to vaccinate—only 43.8% of
vaccinated students were reported in studies conducted in seven European countries [17],
and 45.3% were reported in the study of Manning [16]. However, in Poland, in the first few
months of the COVID-19 vaccination program, three out of four nursing students took their
first vaccine dose, and only 7.4% declared that they did not wish to be vaccinated. These
results are important, as the polls conducted in a representative group of Poles indicate
that among the youngest adult respondents aged 18-24 years (the age of the majority of
student respondents), only 37% declared a willingness to be vaccinated [33].

Several factors may impact the positive attitudes of Polish nursing students toward
COVID-19 vaccination. Easy access to vaccines seems the primary one. In the case of
students of medical universities, including students of nursing, the whole process of
vaccination was organized and supervised by the universities. The students were only
required to e-mail their willingness to be vaccinated to the proper unit responsible for the
organization of vaccinations at the university. In a reply, students received information with
a time and place for the vaccination, organized at the university campus. This hypothesis
is additionally supported by a comparison with the willingness to get a flu vaccine, which
is an optional vaccine in Poland, but it is provided by an autonomous organization.
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In the studied group, the vast majority (83.1%) did not get a flu vaccine. Thus, the
additional effort required to be vaccinated may be one of the key factors determining the
unwillingness to be vaccinated against flu among the students of nursing.

The psychological aspect of the organization of vaccinations, related to studies on
the psychology of stress [12] and the fuzzy-trace theory [14], may be a substantial factor
contributing to the high vaccination rate against COVID-19 in the respondents. The
conclusion of previous studies suggest that, when experiencing strong negative emotions,
an individual will take steps self-rated as beneficial and positively impacting their well-
being [12,14]. Therefore, the organization of vaccinations at the university could have
been evaluated positively by students in a stressful pandemic situation. The cognitive
evaluation of the profit and loss must be subjective and individualized, and if doubt arises
or the profit-loss balance is negative, motivation for vaccination will reduce [12].

Another factor that could potentially have positively influenced attitudes toward
vaccination was the willingness to complete studies. Students of nursing (particularly the
ones in their last year) are obliged to undertake a clinical internship at patients” bedsides.
This is part of the curriculum, and selected clinical units demand that students are vacci-
nated before starting classes in hospital wards where patients with impaired immunity
are treated (oncological, transplantation, pediatric, etc.). It must be noted, however, that
students are not forced, but only encouraged to be vaccinated.

Personal experiences and indirect experiences with COVID-19 could be a significant
factor influencing a large proportion of the vaccinated, as nearly every fourth person
(22.8%) admitted that a person in their immediate environment experienced a severe or
very severe course of COVID-19. Therefore, by vaccinating, they protected themselves
from developing the illness.

Another issue influencing vaccination could have been that the majority of the students
resided with relatives/friends, including 17.8% with seniors and 29.8% with people from
the COVID-19 risk group. By being vaccinated, the students were assured that they would
be able to restrict virus transmission among their relatives. This thesis is further supported
by the analysis of the students’ responses to the question about their vaccination motives,
which did not differ from those presented in the literature [16]. In our group, students
indicated their concern for their relatives” health and, to a lesser degree, for their health, as
the two most significant factors motivating them to be vaccinated. These results are in line
with results reported elsewhere [16]. In the study of Manning et al., 68.9% of American
students declared their willingness to be vaccinated on the grounds of protecting others,
and 65.5% on the grounds of protecting themselves [16].

One of the factors that could increase chances of vaccination is the availability of
reliable information, such as that based on research findings related to COVID-19 vaccines.
The available research publications confirmed that a high level of knowledge about pan-
demics manifested a greater prevalence of approval for pandemic restrictions, as well as
greater adherence to wearing masks, more frequent hand disinfection, avoidance of large
gatherings, and maintaining distance from people [34].

The results regarding the sources of knowledge about COVID-19 vaccines amongst the
group of respondents confirm the hypothesis that the web pages of healthcare institutions
and university classes are most commonly used by students. Polish students mentioned
social media third, while students from Europe [17], India [25], and the USA [16] pointed
toward Instagram, Snapchat, and TikTok as their most-used sources of knowledge on
pandemics and COVID-19 vaccinations. We think that the different results may be due to
the study being conducted in March 2021, exactly a year after the pandemic’s outbreak.
At this time, reliable information on COVID-19 was already available for students and
had been presented during their university classes. The only other group of students who
used the official web pages of the Ministry of Health in the initial stage of the pandemic
(June 2020) was from Saudi Arabia (80.0%), and social media was indicated by only 20% of
respondents [27]. According to the authors, a significant factor in this case conditioning the
students” answers may have been the difference between cultural circumstances. The latest
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research results show that deriving information on COVID-19 from social media alone, in
contrast to using mainstream media, clearly impacts a belief in conspiracy theories and
anti-vaccination attitudes [35].

In summary, easy access to the vaccine, the organization of vaccination at the uni-
versity, experiences with relatives’ illnesses, and the presence of reliable information on
COVID-19 communicated during university classes significantly influenced students” will-
ingness to get vaccinated against COVID-19.

4.3. Strengths and Limitations of this Study

In our study, the questionnaire was developed based on the information about COVID-
19 available on the WHO, the Polish National Institute of Public Health, and the Ministry
of Health websites, with validation performed to increase the reliability of the study.
Furthermore, this study embraced a representative group of students from 12 Polish
universities, which is another strength. However, the study has some limitations that
should not be ignored. First, as this was an online cross-sectional survey, there is a
chance of bias in the information. Furthermore, self-reported questionnaires can often
result in information bias. Moreover, even though the examined nursing students were
a representative group, there is a risk that only students supporting vaccination and
those vaccinated participated in the survey of knowledge and attitudes toward COVID-19
vaccines, while anti-vaccinationists likely would not have participated. However, to the
best of our knowledge, these are the first globally available research results addressing the
attitudes of nursing students toward vaccines when the organizational responsibility is
held by their home universities.

5. Conclusions

The presented results demonstrated that the manner in which the vaccination cam-
paign is organized and the opportunity to be vaccinated at their university campus without
the need to organize it on their own may significantly positively influence the attitudes of
nursing students toward COVID-19 vaccinations, as well as increase their willingness to
be vaccinated. Moreover, such organizations may be greatly beneficial in the context of
psychological tension (stress) and increasing vaccination efficiency.

The students learned about vaccinations from a wide variety of sources. This suggests
that information about vaccinations should be clear, understandable, and easily accessible.
Various distribution channels for this information should be used, not only the standard
ones (e.g., websites of healthcare institutions or classes at the university), but also social
media.

These results could be very useful for policymakers responsible for the organization
of vaccinations for medical students all over the world, and for all of the policymakers
developing strategies to promote vaccination against COVID-19.
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