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Abstract: Vaccine hesitancy is a major threat to the success of COVID-19 vaccination programs. The
present cross-sectional online survey of adult Poles (1 = 1020) expressing a willingness to receive
the COVID-19 vaccine was conducted between February and March 2021 and aimed to assess (i)
the general trust in different types of vaccines, (ii) the level of acceptance of the COVID-19 vaccines
already in use in Poland (BNT162b2 by BioNTech/Pfizer, nRNA-1273 by Moderna and AZD1222
by Oxford/AstraZeneca) as well as eight vaccines approved outside European Union (EU) or in
advanced stages of clinical trials, (iii) level of fear of vaccination against COVID-19, and (iv) main
sources of information on COVID-19 vaccination. Among all major vaccine technology, the highest
level of trust was observed for the mRNA platform, with a considerable number of surveyed (>20%)
not aware of the existence of vaccines produced using the traditional approach (inactivated and live
attenuated vaccines). The age of participants was the main factor differentiating the level of trust
in a particular vaccine type. Both BNT162b and mRNA-1273 received a high level of acceptance,
contrary to AZD1222. From eight vaccines unauthorized in the EU at the moment of study, the
CVnCoV (mRNA; CureVac) was met with the highest level of trust, followed by Ad26.COV2.S (vector;
Janssen/Johnsoné&Johnson) and NVX-CoV2373 (protein; Novavax). Sputnik V (vector; Gamaleya
Research Institute) was decidedly the least trusted vaccine. The median level of fear (measured by
the 10-point Likert-type scale) in the studied group was 4.0, mostly related to the risk of serious
allergic reactions, other severe adverse events and unknown long-term effects of vaccination. Female,
individuals with a lower level of education and those not seeking any information on the COVID-19
vaccines revealed a higher fear of vaccination. Experts” materials were the major source of information
on COVID-19 vaccines in the studied group. The study shows the level of trust in COVID-19 vaccines
can vary much across the producers while the mRNA vaccines are received with a high level of
acceptance. It also emphasizes the need for effective and continuous science communication when
fighting the pandemic as it may be an ideal time to increase the general awareness of vaccines.
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1. Introduction

The COVID-19 pandemic has caused a challenge to healthcare systems, the economy,
and education [1-3]. It put billions of people in quarantine during national lockdowns,
magnifying pre-existing psychological and health issues and affecting various aspects of
life [4,5]. By mid-March 2021, nearly 120 million cases of SARS-CoV-2 infection have been
identified globally, with a death toll exceeding 2.6 million. Simultaneously, the health crisis
has been counteracted by the scientific community’s unprecedented efforts encompassing
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basic research on SARS-CoV-2, epidemiological modeling, characterizing the clinical image
of COVID-19, studies on repurposed drugs to treat the disease, and the development
of vaccine candidates [6-8]. The unseen speed at which COVID-19 vaccines were made
available is due to years of research and technological advances, the use of innovative
platforms enabling rapid development of candidates, running multiple trials in parallel,
significant funding, and help from regulatory institutions and their experts working at a
higher pace [9,10]. In the European Union, the first vaccine, BNT162b2 by BioNTech/Pfizer,
was authorized on 21 December 2020, followed by mRNA-1273 by Moderna and AZD1222
by Oxford/AstraZeneca approved on 7 and 29 January 2021, respectively. The third phase
clinical trials of these vaccines have proven their efficacy in decreasing the number of
symptomatic COVID-19 infections and disease severity [11-13]. Initial data originating
from massive vaccinations reassure that these vaccines are an effective tool on the way to
fight the pandemic [14].

However, one of the major threats to the COVID-19 vaccines rollout and successful
mitigation of the pandemic is vaccine hesitancy [15]. There are several general factors
influencing the reluctance to vaccination, including past experience with vaccines, level of
education and knowledge, risk perception and trust, perceived importance of vaccination,
subjective norms, and religious and moral convictions [16]. In the case of COVID-19
vaccines, additional factors may also play a role. Firstly, the speed at which the candidates
were developed and approved within less than one year has raised some public concerns
over their safety. Secondly, the number of questions regarding the durability of the immune
response following the vaccination and vaccines’ effectiveness to limit the asymptomatic
spread remained unanswered in the clinical trials [17]. Thirdly, the first COVID-19 vaccines’
approval was counteracted with an enormous range of scientifically unsupported claims,
spread and amplified using online social media, potentially deteriorating the willingness
to vaccinate among various groups of individuals [18-21]. Some studies also indicated the
vaccine refusal within the healthcare workers, which is particularly problematic as it may
impact the general public’s decision [22-24].

Moreover, differences in efficacy and a profile of solicited adverse effects may cause
varying trust in particular COVID-19 vaccines. This may subsequently affect the willingness
to vaccinate, particularly when people are not given a choice of vaccine they wish to receive.
Last but not least, COVID-19 vaccination programs are conducted under extraordinary
media attention and coverage. Therefore an acceptance level can be dynamically influenced
by the quality of media content that a particular vaccine receives [25]. For this reason, the
level of trust in COVID-19 vaccines must be monitored prior to and after their introduction
in different world regions. Such information can help shape the strategies reaching out to
the general public and support it in the decision-making process regarding the COVID-19
vaccination [26,27].

This study aimed to assess vaccines’ perception in Poland after two months since the
first COVID-19 vaccines were introduced, while several others were under consideration
or frequently discussed in media. Firstly, the general trust in vaccines based on their
technology was evaluated in the surveyed group. This was followed by assessing the
confidence in various COVID-19 vaccines authorized and unauthorized in the European
Union. Finally, the level and main sources of fear related to vaccination and primary
sources of information on COVID-19 vaccines were also investigated.

2. Materials and Methods
2.1. Survey

The anonymous, self-designed, and structured online questionnaire (Supplementary
Materials) was made available through a media release by the Polish Press Agency (the
single largest source of news in Poland) subsequently shared by the number of other
traditional media outlets and their associated social media profiles, leading to the snowball
effect. Such online research is a preferable approach to swiftly reach a group of individuals,
ensuring their safety under pandemic conditions [28,29].
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Specifically, the questionnaire employed in the study aimed to assess:

o  The general level of trust in vaccines (using a 10-point Likert-type scale, where 1-no
trust, 10-very high level of trust) in relation to their type: attenuated, inactivated,
mRNA, vector-based, protein-based, and virus-like particles (VLPs). The mecha-
nism of action of each vaccine was explained to the surveyed individuals using
non-specialist language;

e  The level of acceptance of the COVID-19 vaccines already approved and in use in
Poland during the time of the study: BNT162b (BioNTech/Pfizer, Mainz/ Sandton, P
O Box, Germany/USA), mRNA-1273 (Moderna, Cambridge, MA, USA) and AZD1222
(Oxford/ AstraZeneca, Oxford, UK);

e  Thelevel of trust in other COVID-19 vaccines authorized outside the European Union
or in advanced phases of clinical trials (using a 10-point Likert-type scale, where 1-no
trust, 10-very high level of trust). These included vector vaccines Sputnik V (Gama-
leya Research Institute, Moscow, Russia), Ad26.COV2.S (Janssen/Johnsoné&Johnson,
Beerse/ New Brunswick, NJ, Belgium/USA), Ad5-nCoV (CanSino Biologics, Tianjin,
China), mRNA vaccine CVnCoV (CureVac, Tiibingen, Germany), protein vaccine
NVX-CoV2373 (Novavax, Gaithersburg, MD, USA), inactivated vaccines CoronaVac
(Sinovac Biotech, Beijing, China), BBIBP-CorV (Sinopharm, Beijing, China) and Cov-
axin (Bharat Biotech, Telagana, India);

e  The level of fear prior to the vaccination against COVID-19 (using a 10-point Likert-
type scale, where 1-no fear, 10-very high level of fear) and primary reasons behind
this fear;

The primary reasons behind the willingness to vaccinate against COVID-19;
The primary sources of information on the COVID-19 vaccines in the surveyed group.

The demographic data on each surveyed individual included age, gender, place of
living, and level of education. In addition, the data on whether the surveyed were identified
as infected with SARS-CoV-2 and whether they lost the relative due to COVID-19 were
also gathered.

The survey was conducted between 17 February and 11 March 2020, the day at which
the European Medicines Agency (EMA) recommended the authorization of Ad26.COV?2.S,
developed by Janssen in co-operation with Johnson & Johnson. During the survey, three
COVID-19 vaccines were already authorized in the European Union and used in Poland:
BNT162b2 by BioNTech/Pfizer, nRNA-1273 by Moderna (both based on mRNA platform)
and adenoviral-based vector AZD1222 (ChAdOx1-nCoV) developed by Oxford University
in co-operation with AstraZeneca. At that time, the Polish COVID-19 vaccination program
was mainly based on the BNT162b2 (given to healthcare workers and elderly) and AZD1222
(given primarily to kindergarten, school and academic teachers). During the survey
period, 2,835,856 individuals in Poland (7.5% of the population) have received at least one
dose of the COVID-19 vaccine. The inclusion criteria for the study were: no history of
vaccination against COVID-19 but willingness to undertake it (confirmed with additional
questions), Polish nationality, age >16 years old (a minimum age for which the use of
COVID-19 vaccine, i.e., BNT162b2, was authorized in Poland at the time of the survey).
The individuals with medical education were excluded from the analysis.

Ten-point Likert-type scales to measure the level of trust in particular vaccines and
fear of vaccination were selected based on literature review, which indicated that they
were successfully applied in various cross-sectional studies investigating the vaccine
acceptance and perceived risk of vaccination [30-35]. The questionnaire was pre-tested
by the researchers, including the professional vaccinologist (J.W.). Considering the poll
conducted in February that indicated that 55% of Poles are willing to receive the COVID-19
vaccine [36], the targeted population was approx. 16.5 million individuals. Following
the survey completion, the representativeness of the sample size was calculated with
Cochran’s formula [37]. A power calculation indicated that sample size (1 = 1020) would
give a margin error of 3.1% at the confidence level of 95%. The scales’ internal consistency
reliability was determined with Cronbach’s alpha and showed good reliability of o« = 0.87.
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2.2. Statistical Analysis

The statistical analyses were performed using Statistica v.13.1 (StatSoft Inc., Tulsa,
OK, USA). Because the level of trust and fear was measured by the ordinal Likert-type
scale, non-parametric methods were applied. The difference between the two groups was
analyzed with the Mann-Whitney U test. Differences in dichotomous data were evaluated
by Pearson’s x? test. Bonferroni corrections were applied to any multiple comparisons to
account for alpha inflation and limit the probability of type 1 error. A p-value < 0.05 was
considered statistically significant and the exact values were reported in the text unless
p < 0.001.

3. Results and Discussion
3.1. Demographic Characteristics

The survey was entered by 1206 individuals, of which 1020 met the inclusion criteria
and were used in further analyses. The demographic breakdown of the studied group
is presented in Table 1. Most of the surveyed were aged >50 (64.2%), female, inhabited
urban areas (85.1%), predominantly cities >500 thousand inhabitants, and completed
tertiary education (Table 1). The primary reasons behind the willingness to receive a
COVID-19 vaccine included protecting oneself (64.2%) and relatives (60.6%) from infection,
and putting an end to the pandemic (69.5%). In addition, a minority of surveyed (2.3%)
indicated receiving a vaccine passport and related benefits (e.g., unrestricted traveling and
better access to work opportunities) among the main reasons to get vaccinated.

Table 1. The demographic characteristic of the studied group (n = 1020).

Age Mean + SD (Min-Max) 45 + 15 (17-85)
<50 64.2 (655)
>50 Yo/ 35.8 (365)
Gender
Female % /1 61.6 (628)
Male 38.4 (392)
Place of living
Rural 14.9 (152)
Urban < 50,000 %/ 16.3 (166)
Urban 50,000-150,000 7.5(77)
Urban 150,000-500,000 16.3 (166)
Urban > 500,000 45.0 (459)
Education
Primary 0.2 (2)
Secondary %/n 22.0 (222)
Vocational 3.8 (38)
Tertiary 74.0 (748)
History of SARS-CoV-2 infection % /n 14.9 (152)
Fatal case of COVID-19 in the family %/n 12.4 (126)

3.2. The General Trust in Vaccines in Relation to Their Type

The landscape of the COVID-19 vaccine candidates that emerged in 2020 has been
highly diverse [38]. Beginning of September 2020, over 300 of them were under different
stages of development and study [39], including candidates developed using a traditional
approach (inactivated and attenuated vaccines) and modern solutions such as viral vectors,
mRNA, single proteins, and virus-like particles as carriers. Considering that inactivated
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and live attenuated vaccines against human viral diseases have a relatively long history of
use and are among the most successful preventive interventions [40,41], one could expect
that they also are highly trusted. Contrary to this, the vaccines developed using the mRNA
platform revealed the highest level of trust in the surveyed group. The mean level of
vaccine acceptance in relation to the technology was as follows: mRNA > single protein >
vector = virus-like particles = inactivated > live attenuated (Figure 1).
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Figure 1. (A) The general level of trust (evaluated using 10-point Likert-type scale) in vaccines in relation to their technology

and (B) trust in COVID-19 vaccines already approved and in use in Poland. The data is presented as the median and

interquartile range. Different letters indicate statistically significant differences between vaccines (all p < 0.001, except

(A) single protein vs. vector vaccine, for which p = 0.0013) demonstrated with the post-hoc Dunn’s test following the
Kruskal-Wallis ANOVA (p < 0.001 for (A,B) comparisons).

However, a considerable number of surveyed admitted to being unaware of the
existence of VLPs-based, inactivated, live attenuated and protein vaccines (25.6, 25.4, 21.8,
and 20.7%, respectively), whereas only 4.9 and 12.2% reported not hearing of mRNA and
vector vaccines, respectively. As shown, age and level of education were the only factors
associated with awareness of particular vaccine types in the studied group. The individuals
aged <50 and with a tertiary education were more frequently aware of each vaccine type
except mRNA and vector vaccines that were not differentiated by the study participants’
age (Table 2).

Table 2. The percentage of individuals in the studied group (n = 1020) aware of the particular vaccine type in relation to age,

gender, education and place of living.

. Place
Vaccine Type Age x> Gender x> Education x> of Living x>
————_-— p-Value —————— p-Value : p-Value ———— p-Value
<50 >50 Male Female Tertiary Other Urban Rural
Inactivated 814 625 <0.001 732 768 ns 77.7 66.2 0.002 752 711 ns
Attenuated 843 674  <0.001 785 778 ns 81.8 68.4 <0.001 780  79.6 ns
Single protein  84.6  69.9 <0.001 785  80.6 ns 81.7 72.8 <0.001 791 803 ns
mRNA 95.6 943 ns 940 969 ns 96.0 92.7 0.011 949  96.1 ns
Vector 88.6 86.6 ns 858 910 ns 90.1 81.6 <0.001 879 875 ns
VLP 771 69.6 0.034 748 732 ns 78.7 62.5 <0.001 756 678 ns

ns—not significant.

As further shown, age was a significant factor differentiating the trust in a particular
type of vaccine, with individuals <50 years revealing the higher level in all cases except
mRNA, for which the high level of trust was noted in both age groups. The individuals
with tertiary education more frequently indicated the level of trust >5 in the case of vector
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and VLP vaccines. Place of living and gender was not associated with the level of trust in
any type of vaccine (Table 3).

Table 3. The percentage of individuals in the studied group (n = 1020) with the level of trust of >5 (in 1-10 Likert-like scale)
in particular vaccine type in relation to age, gender, education and place of living.

. Place
Vaccine Type Age NG Gender x> Education x> of Living x>
p-Value ——————— p-Value - p-Value —————————— p-Value
<50 >50 Male Female Tertiary Other Urban Rural
Inactivated 769 412 <0.001 69.7 63.9 ns 66.9 63.8 ns 66.5 64.8 ns
Attenuated 641 305 <0.001 56.4 52.1 ns 55.1 49.5 ns 53.5 55.4 ns
Single protein  78.7  45.9 <0.001 71.8 66.1 ns 70.2 62.6 ns 69.0 64.7 ns
mRNA 85.1 814 ns 85.5 82.7 ns 84.5 81.7 ns 82.9 89.0 ns
Vector 65.6 525 <0.001 60.7 61.6 ns 64.2 51.3 0.002 61.5 58.6 ns
VLP 715 516 <0.001 65.4 64.5 ns 67.9 54.1 0.003 64.6 66.0 ns

ns—not significant.

The present results highlight that the general public knowledge and awareness of
vaccines in Poland is still not high, as already reported for various age groups in studies
conducted prior to the COVID-19 pandemic [42]. Furthermore, the present research
potentially indicates that temporary factors can drive the knowledge of vaccines. The
COVID-19 vaccines based on mRNA were the first to be introduced in Poland and were
met initially with numerous false claims, e.g. that their administration modifies the human
genome, induces irreversible health damage, contains human immunodeficiency virus
particles, or implants tracking chips. On the other hand, the educational materials on their
mechanism of action and safety were prepared by or with help from experts and were
continuously made available through different channels, including traditional and online
media [26].

Allin all, this highlights that a shift from the least trusted vaccine to the most accepted
can be achieved in a short time if supported by substantial efforts from expert groups,
national authorities, and media coverage. It also underscores a continued need to increase
awareness of more traditional vaccines (such as inactivated and live attenuated), their
mechanism of action and safety profile. These vaccines were already in use against other
diseases long prior to the COVID-19 pandemic, although it is likely that knowledge of the
technology under which they are developed is still poor and requires improvement using
various channels. The present study clearly shows that age and, to less extent, education
is related not only to awareness of the existence of the particular vaccine technologies
but also the level of trust put in them. Therefore, the COVID-19 pandemic may be an
ideal time to increase the general awareness of vaccines and their acceptance due to the
public’s increased interest in vaccinations, an opportunity that should not be wasted. This
is particularly important given the fact that in Poland, the percentage of parents who refuse
immunization for their children has been growing in recent years [43], while the influenza
coverage rate in the general population is very low (<5%) [44].

3.3. The Trust in COVID-19 Vaccines Authorized for Use in Poland

Among three COVID-19 vaccines approved for use in EU at the time of the study,
both the BNT162b2 (BioNTech/Pfizer, Mainz/ Sandton, P O Box, Germany/USA) and
mRNA-1273 (Moderna, Cambridge, MA, USA) vaccines gained a high level of trust in the
surveyed group (Figure 1). The number individuals indicating a score >6 amounted to
84.1 and 82.3%, respectively. Contrary to this, the trust in AZD1222 (Oxford/AstraZeneca,
Oxford, UK) vaccine was significantly lower, with 52.4% of surveyed indicating a score
<5. The post-hoc comparisons clearly showed that AZD1222 is receiving a lower level of
trust than BNT172b2 and mRNA-1273 (p < 0.001 in both cases, Dunn’s test following the
Kruskal-Wallis ANOVA; Figure 1B). The level of trust in AZD1222 was also significantly
lower than that put in vector-based vaccines (median (interquartile range) 5.0 (3.0-8.0) vs.
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7.0 (5.0-9.0); p < 0.001, Mann-Whitney U test). Due to these observations, the potential
factors differentiating trust in AZD1222 were further investigated. As found, it was higher
in individuals with tertiary education as compared to those with lower levels of education
(median (interquartile range) 6.0 (4.0-8.0) vs. 5.0 (3.0-7.0); p < 0.001, Mann-Whitney U
test) and in those aged <50 compared to >50 (6.0 (4.0-8.0) vs. 5.0 (2.0-7.0; p < 0.001,
Mann-Whitney U test), but did not vary between men and women, and urban and rural
population (p > 0.05 in both cases, Mann-Whitney U test).

There are several potential reasons behind such a poor acceptance of AZD1222, which
likely act synergistically. Firstly, the third phase clinical trials of BNT162b2 and mRNA-
1273 vaccines reported higher efficacy than the studies conducted for AZD1222 [11-13].
Although the direct comparison of these vaccines’ efficacy values is unfounded as they were
studied separately and differed in timing, geographical regions, and dominating SARS-
CoV-2 variants in circulation, these aspects are likely not apparent for the general public.
Secondly, the mRNA vaccines were the first to be introduced in Poland and despite initial
fears, no serious adverse effects were reported within the first weeks of administration.

Moreover, the mRNA vaccines received more coverage from media and expert groups
regarding their mechanism of action, likely resulting in a higher level of understanding
and acceptance. Thirdly, the difference may be due to varying awareness levels on adverse
events following the vaccination between different groups of individuals. In Poland,
AZD1222 was predominantly used to vaccinate teachers, contrary to elderly and healthcare
workers vaccinated mostly with mRNA vaccines. The latter group is most informed on
vaccines and the associated effects related to their administration. Notably, the pattern
of frequency and severity of adverse events differs between mRNA and vector AZD1222
vaccines. According to the product information released by EMA, the adverse reactions
are more likely following the first dose of AZD1222, while for the mRNA vaccines, they
more often occur after the second dose. This, again, may not be well understood by the
general public. As a result, the flu-like symptoms following the administration of the first
dose of AZD1222 in school teachers received a high coverage by the Polish and European
media leading to the false assumption that the AZID1222 vaccine is somewhat defective
and less safe as compared to mRNA vaccines. Besides this, the AstraZeneca company
has been receiving negative coverage in entire Europe due to reduced delivery of the
vaccine doses, the cause of tensions in the European Union and searching for alternatives
in vaccines unauthorized by EMA by selected political leaders [45]. Last but not least,
during the present study, Denmark, Norway, and Iceland have temporarily suspended
the rollout of the AZD1222 vaccine due to several cases of thromboembolic events. Due
to similar reasons, Italy and Austria have stopped using specific batches of the drug as
a precautionary measure [46]. After the completion of the present survey, the number of
other European countries also temporarily suspended the vaccinations with AZD1222.
Following the investigation by EMA that concluded that a vaccine is a safe and effective
vaccine with benefits outweighing the possible risks, its rollout was set to be restarted in
selected countries although at the moment of writing EMA’s analysis is still going [47].

Before the introduction of the first COVID-19 vaccines (BNT162b2 and mRNA-1273),
both developed using mRNA platform) in Poland, there seem to be a high level of dis-
trust toward them influenced by a massive spread of misinformation and scientifically
unfounded claims regarding their mechanism of action and adverse effects of administra-
tion. This has been however counteracted by the expert activities with the help of mass
media [26]. First polls, conducted in November 2020, demonstrated that only 20% of Poles
declared a willingness to vaccinate. This increased to 36% in December 2020 and to 55% in
mid-February 2021 [36,48]. The present study supports the notion that a strategy engaging
experts and based on consistent, high-quality materials prepared in a manner accessible
for non-specialists is pivotal in decreasing vaccine hesitancy. It also shows that temporary
issues related to a particular vaccine may potentially affect the trust more significantly
in individuals with lower education than tertiary, highlighting the continuous need for
experts to be active in informing the general public and explaining peculiarities related to
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vaccine safety and efficacy that may be challenging to understand by individuals with no
academic background.

The present study clearly shows that the perception of various authorized COVID-19
vaccines may differ significantly. It may also be prone to dynamic changes induced by a
good or bad press that a particular vaccine receives. These differences should be taken into
account when assigning the specific vaccine for use in the given group. Ensuring that those
at very high risk of severe COVID-19 [49,50] will be offered the vaccine(s) with the greatest
public trust level is pivotal in decreasing vaccine hesitancy and increasing vaccination rate
in such priority groups.

3.4. The Trust in COVID-19 Vaccines Unauthorized in the European Union

The present study assessed the level of trust in eight COVID-19 vaccines unauthorized
in the European Union and not used in Poland at the time of the study (Table 4). All of
these vaccines were already in use in selected regions outside of the European Union or
considered to be authorized (Ad26.COV2.S), and were all receiving some media coverage
in Poland. The level of trust decreased in the following order: CVnCoV > Ad26.COV2.S =
NVX-CoV2373 > CoronaVac = BBIBP-CorV = Covaxin = Ad5-nCoV > Sputnik V (Gamaleya
Research Institute). However, one should note that over half of the surveyed have not
heard of Chinese vaccines developed by the Sinovac Biotech, Sinopharm and Cansino
Biologics, and Indian Covaxin by the Bharat Biotech.

Table 4. The level of trust (evaluated using 10-point Likert-type scale; median and interquartile
range) in the COVID-19 vaccines not authorized in the European Union at the time of the study but
in use in other world regions or in advanced stages of clinical trials (1 = 1020).

Vaccine Type Manufacturer Not Known [%]  Level of Trust
Sputnik V Vector G;‘giﬁﬁ%j:;fh 17.0 2.0 (1.0-5.0) a
Janssen/

Ad26.COV2.S Vector Johnsoné&Johnson, 13.9 5.0 (3.0-7.0) b
The Netherlands/USA

CVnCoV mRNA CureVac, Germany 42.7 7.0 (4.0-8.0) c

NVX-CoV2373  Single protein Novavax, USA 49.1 5.0(3.0-7.0)b

CoronaVac Inactivated Sinovac Biotech, China 55.4 4.0 (2.0-5.00d

BBIBP-CorV Inactivated Sinopharm, China 57.0 5.0 (2.0-5.0)d

Covaxin Inactivated Bharat Biotech, India 63.2 5.0 (2.0-6.0) d

Ad5-nCoV Vector Cansino Biologics, 633 4.0 (2.0-5.0)d

China

Different letters (a—d) indicate statistically significant differences between vaccines (all p < 0.001 except NVX-
CoV2373 vs. CVnCoV for which p = 0.021). demonstrated with the post-hoc Dunn’s test following the Kruskal-
Wallis ANOVA (p < 0.001).

The highest level of trust in CVnCoV again indicates the acceptance of mRNA in
the surveyed group of Poles which is likely due to the good reception of the already
authorized BNT162b2 and mRNA-1273 vaccines, as also evidenced in this study. Due to
decidedly low trust in the Sputnik V vaccine, the potential factors differentiating it were
further investigated. As noted, it was significantly lower in women compared to men
(median (interquartile range) 2.0 (1.0-5.0) vs. 3.0 (1.0-5.0); p = 0.008, Mann-Whitney U test).
Other demographic factors (age, place of living, level of education) did not differentiate
it (p > 0.05 in all cases, Mann-Whitney U test). There are several potential reasons behind
the low level of trust in Sputnik V. Firstly, this vaccine was already approved in Russia in
August 2020, three weeks before the first results from an open, non-randomized phase 1/2
clinical trials were published [51] and months before the interim data from the randomized,
double-blind, placebo-controlled phase 3 were made available at the beginning of February
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2021 [52], the time the vaccine was already in use numerous countries outside the EU. Such
an approach, to authorize and then conduct the pivotal research, was met with a high level
of disapproval from the scientific and medical community [53-56]. Secondly, Sputnik V’s
distrust in the surveyed group is also likely to a generally high rate of unfavorable views
of the Russian Federation in Poland, a result of a long and turbulent history of relations
between these two countries [57]. Therefore, the potential low willingness to vaccinate
with Sputnik V in Poland should be taken into account by the national health institutions if
this vaccine will receive a positive recommendation from EMA [58].

3.5. Sources of Information on the COVID-19 Vaccines

The materials prepared by expert groups were the primary source of information
on the COVID-19 vaccines for the surveyed individuals, followed by the TV, press and
scientific literature. Only 4.6% of surveyed admitted not to seek any information on the
vaccines (Figure 2A)—this group was not differentiated by age, place of living, education,
and gender from those who were actively interested in such information (p > 0.05 in all
cases, Mann-Whitney U test).
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Figure 2. (A) The main sources of information regarding the COVID-19 vaccines and (B) primary reason of fear over the
COVID-19 vaccination (n = 1020).

These findings highlight the role of experts in the communication of science behind the
vaccines developed and authorized during the pandemic. As described earlier, the number
of such activities has been pursued in Poland and encompassed the publication of a White
Paper on the COVID-19 vaccination, tracking and tackling emerging and circulating fake
news, and engagement in Q&A sessions via different media channels [26]. Therefore, it is
fully justified to initiate similar activities in other world regions, regardless of the current
status and availability of the COVID-19 vaccines.

3.6. The Fears Related to COVID-19 Vaccination and Primary Reasons behind the Willingness to
Receive a Vaccine

The general median (IQR) level of fear of the COVID-19 vaccine in the studied group
(defined by the 10-point Likert-type scale) was 4.0 (2.0-5.0). Overall, 22.1% of surveyed
individuals declared to have no fear regarding the vaccination. The main reasons for fear
were related to the severity of adverse events (48.4%) and the onset of anaphylaxis or
other serious allergic reaction (33.2%), as well as unknown long-term effects of the vaccine
(41.1%) (Figure 2B). In addition, 2.2% indicated to worry that a vaccine will not protect
them from the infection or that immunity will be short-lasting.

A higher level of fear was noted in women then men (5.0 (2.0-5.0) vs. 3.0 (2.0-5.0),
Mann-Whitney U test, p = 0.008), individuals with lower education level than tertiary
(5.0 (3.0-6.0 vs. 4.0 (2.0-5.0), Mann-Whitney U test, p < 0.001), aged >50 than <50 (5.0
(3.0-6.0) vs. 4.0 (2.0-5.0, p < 0.001) and among those who did not seek any information
on the COVID-19 vaccines compared to those who did (5.0 (4.0-7.0) vs. 4.0 (2.0-5.0),
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Mann-Whitney U test, p = 0.008). Being a convalescent patient, place of living and death to
COVID-19 in the family (p > 0.05 in all cases, Mann-Whitney U test) did not differentiate
the declared level of fear.

Prior to the study, it could be speculated that convalescent patients may express
higher fear due to the assumption that their vaccination may lead to a higher frequency and
more severe adverse events than in the general population. As observed in clinical trials
of mRNA vaccines against COVID-19 [11,12], more frequent and severe adverse effects
tended to be observed after the second dose, while for convalescent patients, the first dose
represents their second exposure to an antigen. However, to date, there is no study that
would clearly indicate that convalescent patients experience more severe or more frequent
side effects after receiving the first dose. Nevertheless, the present study did not find the
increased level of fear in convalescent patients.

There are several potential explanations of higher fear reported by women. Firstly,
substantial evidence indicates that women report a greater level of fear in general due to
the number of gender differences [59]. Moreover, the previous studies have shown that
women are more cautious in accepting innovative genetic-based technologies [60,61], while
a variety of the COVID-19 vaccines are adopting them [62]. Finally, some false claims on
COVID-19 vaccines are aimed explicitly at female health [63]. Compared to men surveyed
in the present study, women expressed more frequently a fear over the vaccine’s effects on
fertility (5.9 vs. 9.6%; p = 0.036, Pearson’s x test). In addition, they also reported a fear
over the induction of autoimmune disease (11.0 vs. 18.3%; p = 0.002, Pearson’s x? test)
more commonly.

It is well established that a lower level of education and knowledge of vaccinations
is associated with vaccine hesitancy [64]. This again highlights experts and health pro-
fessionals’ role in tailoring reliable information on COVID-19 vaccines using different
channels for the highest possible outreach [26,27,65,66]. Their activities may increase the
vaccination rate and improve the feeling of safety of those already willing to receive a
vaccine. Subsequently, this may also positively affect the decision of individuals currently
experiencing the COVID-19 vaccine hesitancy.

3.7. Limitations

Some study limitations should also be stressed out. Firstly, the research was based on
an anonymous online survey that excludes the possibility of verifying the data on the more
objective ground. Secondly, due to the short window to conduct the study, the applied
questionnaire was only partially validated, with no pilot study ran on a subset of the
intended population. Thirdly, an online survey may attract the attention and willingness
of more young and better-educated individuals. Moreover, some subsets of surveyed were
under-represented (e.g., convalescent patients), and therefore, the reported observations
shall be treated with caution. One should also note that this study assessed only individuals
expressing a will to receive a COVID-19 vaccine. At the time of the survey, approx. 55%
of Poles were willing to do so [36]. Therefore, the present results should not be entirely
extrapolated to the general population in Poland. Moreover, the willingness of the surveyed
group to receive a COVID-19 vaccine may change over time due to varying factors (e.g.,
press coverage on the particular vaccine, authorization of subsequent vaccine candidates);
thus, the results only represented a situation at the moment of study (mid-February to
mid-March 2021).

4. Conclusions

The study assessed the general trust in vaccines in the Polish population and the
acceptance of the COVID-19 vaccines authorized and unauthorized in the European Union
when the survey was conducted (late February—mid-March 2020). The results appear to
support the notion that the battle against the COVID-19 pandemic is also ideal for increasing
general awareness of vaccines. As revealed, vaccines developed using more modern
technologies, such as mRNA platform, had a higher level of trust than the ones based on
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traditional approaches, with a relevant number of individuals not even recognizing the
latter ones’” existence. The mRNA vaccines against COVID-19 also revealed the highest
level of acceptance of all vaccines considered in the present study, indicating that if these
vaccines become successful in fighting the pandemic, they may likely gain a general public
acceptance for the mRNA platform as safe and effective tool to develop vaccines against
other diseases. The observed differences in the level of trust in particular COVID-19
vaccines should be taken into account when considering their use in groups of the high
risk of severe COVID-19. Recommending the one in which at the given moment is with the
highest level of public trust will likely result in a better vaccination rate. The study also
demonstrated the substantial role of expert’s activities in informing the general public on
vaccinations. Such activities should be initiated or continuously pursued in various world
regions to address vaccine hesitancy, tackle the false claims, and increase a willingness
to vaccinate.
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