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ABSTRACT

INTRODUCTION: The aim of this study is to analyze the knowledge of vaccinated Poles about the side effects of
COVID-19 vaccination in the light of misinformation about vaccines, their mechanism, and complications.

MATERIAL AND METHODS: The authors created an anonymous online survey. The study group consisted of
2,345 people and included 1,468 people vaccinated against COVID-19.

RESULTS: Vaccine leaflets, social media, and doctors were listed as the most frequent sources of information about
vaccines. When asked about the possibility of developing COVID-19 as a result of vaccination, 55.18% of the
respondents answered that it is not possible. Only 2.72% of the respondents claimed that complications will occur after
each vaccine and booster dose. According to the respondents, the most common complication following the Comirnaty
vaccine is muscle pain; after the Vaxzevria vaccine it is fever. In the case of the Moderna and Janssen vaccines, most
did not know the answer.

CONCLUSIONS: The respondents knew the most about the side effects related to the Comirnaty vaccine and the least
about the Janssen and Moderna ones. In the case of the Vaxzevria vaccine, the respondents pointed to thromboembolic
events as one of the most common complications. The most common source of information was the vaccine leaflet.
Fears about complications were declared by the highest number of people vaccinated with the Janssen vaccine.
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STRESZCZENIE

WPROWADZENIE: Celem niniejszego badania jest analiza wiedzy zaszczepionych Polakow na temat powiktah po
szczepieniu przeciwko COVID-19 w obliczu konieczno$ci zwigkszenia wiedzy na temat szczepionek, mechanizmu ich
dziatania oraz powiktan.

MATERIAL | METODY: Autorzy stworzyli anonimowa ankiet¢ internetowa. Badana populacja liczyta 2345 os6b, w tym
1468 zaszczepionych przeciwko COVID-19.

WYNIKI: Jako najczestsze Zrodta informacji 0 szczepionkach wskazywano ulotke szczepionki, media spoteczno$ciowe
oraz lekarza. Na pytanie o mozliwo$¢ zachorowania na COVID-19 w wyniku szczepienia 55,18% respondentow
odpowiedziato przeczaco. Jedynie 2,72% ankietowanych twierdzito, iz po kazdej dawce szczepionki wystapia
powiktania. Zdaniem ankietowanych najczestszym powiklaniem po szczepionce Comirnaty jest bol migéni, a po
szczepionce Vaxzevria gorgczka. W przypadku szczepionek Moderna i Janssen wickszo$¢ nie znata odpowiedzi.
WNIOSKI: Ankietowani wiedzieli najwigcej o powiktaniach mogacych wystapi¢ po przyjeciu szczepionki Comirnaty,
a najmniej o powiktaniach po szczepionkach Janssen i Moderna. W przypadku szczepionki Vaxzevria jako jedno
z najczestszych powiktan ankietowani wskazali incydenty zakrzepowo-zatorowe. Najczestszym zrodtem informacji
o powiktaniach byta ulotka dotagczona do szczepionki. Obawy przed powiktaniami deklarowata najwigksza liczba osob

zaszczepionych szczepionka Janssen.

SLOWA KLUCZOWE
SARS-CoV-2, COVID- 19, szczepionka

INTRODUCTION

In December 2019, the first cases of the severe acute
respiratory disease COVID-19 caused by a new strain
of coronavirus, SARS-CoV-2, were identified [1,2,3].
The first case in Poland was registered on March 4,
2020 [4]. On March 11, the World Health Organiza-
tion (WHO) declared COVID-19 a pandemic [2,5].
Despite worldwide research programs aiming to find
effective medication for COVID-19, there is still no
standardized pharmacotherapy with high effectiveness
proven by large-scale research [6,7]. Thus, vaccines
play a significant role in decreasing COVID-19-
-related hospitalization and deaths [8,9,10,11].

In order to effectively fight the pandemic, most
countries started the process of vaccinating their
citizens [11,12,13]. The first country to launch a national
vaccination program was the United Kingdom, on
December 8, 2020 [14,15]. In Poland, the first person
was vaccinated on December 27, 2020 [16]. As of
March 29, 2022, 59.1% of Polish citizens were fully
vaccinated [17]. In the European Union, Portugal has
the highest vaccination rate, with 92.6% of its citizens
having received two doses (as of March 29, 2022)
[17]. Due to the acquired immunity against COVID-19
weakening over time, it is recommended to receive
booster doses [18]. In Poland, the number of people
who have received a booster dose exceeds 11 million
citizens [19]. The National Vaccination Program was
introduced to plan and control the process of voluntary
vaccination among Polish citizens. It involves
providing and distributing an adequate number of
vaccines and controlling their safety and efficacy [20].
mRNA vaccines are currently available on the
European market, including the Comirnaty vaccine
(BioNTech/Pfizer) and the mRNA vaccine (Moderna).

They work by delivering synthetic mRNA to the
cytoplasm of the host cell, where the encoded SARS-
-CoV-2 antigen is translated, which is most often the
S protein. This allows the antigen to be properly
presented to the immune system and to induce an
effective immune response [21,22,23]. In addition,
viral vector vaccines are also available: Vaxzevria
(AstraZeneca) and Janssen (Johnson & Johnson).
These vaccines contain inactivated adenovirus, which
acts as a vector carrying the genetic information
necessary to synthesize the SARS-CoV-2 protein
[21,22,24]. It is an antigen that induces an immune
response based on cross-immunity [25]. The latest
commercially available vaccine is the recombinant
vaccine Nuvaxovid from Novavax, which contains
purified SARS-CoV-2 S protein — or a fragment
thereof — prepared using genetic recombination
techniques [24,26]. The Sputnik V viral vector
vaccine, Sinovac’s inactivated Vero Cell vaccine, and
the Vidprevtyn and Valneva vaccines are under phase
review [26].

Despite the proven efficacy of all currently available
COVID-19 vaccines and the existence of many public
and social campaigns encouraging their adoption,
vaccination programs both in Poland and around the
world meet with reluctance, which may be related to
the limited clinical trials on their safety or the
existence of numerous conspiracy theories, as well as
decreasing trust in vaccinations overall [13,27]. In
recent years, the number of people in Poland confident
about the safety of vaccination against other infectious
diseases has been decreasing, in contrast to many
other countries [28].

The main aim of this study was to assess the
knowledge of vaccinated Poles about the side effects
following COVID-19 vaccination. Secondary objectives
are to determine whether the respondents’ knowledge
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of all vaccines is the same, which sources of
information they most often use, and whether their
sex, age, education level, or place of residence are
related to their knowledge about vaccination.

MATERIAL AND METHODS

The research was conducted in the form of an
anonymous online questionnaire addressed to the
citizens of Poland. The surveys were collected from
May to August 2021. The questionnaire was widely
shared on online forums and social media platforms,
mostly on Facebook groups with announcements.
It consisted of a demographic section and the main
section, the latter of which was divided into a part
dedicated to all respondents and one only for those
who had been vaccinated.

RESULTS

Demographic section

The population for our research consisted of people
living in all Polish voivodeships. The final number of
responses was 2,345. Most of them (1,851; 78.9%)
were sent by women, while 470 (20%) were sent by
men; the remaining 24 (1%) of our respondents chose
not to share their sex. Based on Erik Erikson’s stages
of psychological development, we distinguished the
following age groups in our questionnaire: < 17 years
old, 18-35 years old, 36-55 years old, 56-65 years
old, and > 66 years old [29]. The next question
referred to the population of the town where our
respondents lived. They could choose between the
following: up to 50,000 citizens, up to 150,000, up to
500,000, and over 500,000 citizens. Lastly, we asked
the respondents about their education level (Table I).

Table I. Characteristics of the study group

Main section
Questions concerning all respondents

Out of 2,345 respondents, 805 (34.3%) had
experienced a COVID-19 infection, of which 79.1%
(637) were women and 19.9% (160) were men. People
in the 36-55 age group were more likely to suffer
from COVID-19 (35.91%), followed by the 18-35 age
group (34.47%; Table II).

Table Il. COVID-19 infection, by age group

Age group COVID-19 infection [% (n)]
[years] Yes No
<17 31.46 (28) 68.54 (61)
18-35 34.47 (506) 65.53 (962)
36-55 35.91 (238) 64.09 (422)
56-65 29.41 (25) 70.59 (60)
266 18.60 (8) 81.40 (35)

Respondents
Parameters In (%)]
Women 1,851 (78.9)
Gender Men 470 (20)
Did not share that information 24 (1)
<17 years old 89 (3.8)
18-35 years old 1,468 (62.6)
Age 36-55 years old 660 (28.1)
56-65 years old 85 (3.6)
> 66 years old 43 (1.8)
Population of < 50,000 1285 (54.8)
‘I’ace of 50,000-150,000 428 (18.3)
fesi dence 150,000-500,000 350 (14.9)
> 500,000 282 (12)
Elementary 94 (4)
. Secondary 729 (31.1)
Educational - ycational 168 (7.2)
9 Higher 944 (40.3)
College student 410 (17.5)
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In total, 703 respondents (29.28%) had been fully
vaccinated. A single dose had been administered to
765 respondents (32.62%). Further in the article, both
of these groups are referred to as “the vaccinated.”
Over one third of the respondents (877; 37.4%) were
unvaccinated. We analyzed the relationships between
vaccination rate, gender, and age group among our
respondents (Table I1).

Men and women were vaccinated to the same extent.
The age group with the highest vaccination rate was
> 66. Due to the large amount of data obtained in the
survey, the remainder of the article focuses on the
vaccinated respondents.

Most of the respondents (901; 61.37%) were
vaccinated with the Comirnaty vaccine. The second
most common vaccine was Vaxzevria (297; 20.26%),
followed by Moderna (137; 9.32%), and the least
popular was Janssen vaccine (133; 9.05%).

Next, the vaccinated respondents answered questions
about complications after COVID-19 vaccination.
From that group, 694 (47.3%) admitted that they had
experienced post-vaccination complications (Figure 1).

The most frequent answers were fatigue (25.72%),
muscle pain (25.67%), and fever (19.06%). Our
research also showed that 385 people (26.6%) were
afraid of long-term complications that may occur after
vaccine administration.

Next, the respondents were asked if they had sought
information about complications from COVID-19
vaccination. Out of all the vaccinated respondents,
65.4% answered positively.

They were also asked about what sources of information
they used. The most frequent answer was the vaccine
leaflet (17.92%), followed by social media (15.54%),
doctors  (15.15%), official government websites
(13.98%), internet forums (13.51%), conventional media
(10.93%), and family and friends (10.86%).
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Table lll. Vaccination rate, gender, and age group

: Knowledge of COVID-19 vaccine side effects

Are you vaccinated? [% (n)]

Parameters
No Yes (1 dose) Yes (fully)
Women 36.79 (681) 32.47 (601) 30.74 (569)
Gender Men 38.09 (179) 34.04 (160) 27.87 (131)
Did not share 70.83(17) 16.67 (4) 1250 (3)
<17 65.17 (58) 33.71(30) 112 (1)
Ade arou 18-35 39.92 (586) 33.79 (496) 26.29 (386)
? egrs] P 36-55 30.91 (204) 2970 (196) 39.39 (260)
Y 56-65 28.24 (24) 31.76 (27) 40.00 (34)
>66 1163 (5) 37.21 (16) 51.16 (22)
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Complications after COVID-19 vaccination

Fig 1. What side effects did you experience after receiving the COVID-19 vaccine? (%)

The respondents were then asked if SARS-CoV-2
infection might develop as a result of vaccination.
Only 186 people (12.67%) chose the answer “yes”;
810 (55.18%) picked “no” and the rest of the
respondents chose “I don’t know.”

On the next question, the majority of our respondents
(1,300; 88.56%) stated that not every vaccinated
person will develop complications. Only 40 of them
(2.72%) thought that this was the case, while the rest
selected “I don’t know.”

Next, we asked the interviewees if a severe allergic
reaction might occur as a result of vaccination. The
vast majority thought that this was possible (1,111;
75.68%), while 79 (5.38%) respondents answered
negatively and 278 (18.94%) chose “I don’t know.”
To the question “Which vaccine is the safest in your
opinion?” 618 (42.10%) respondents answered that
the specific vaccine did not matter to them. For 712
respondents (48.50%), the safest one was the
Comirnaty vaccine. The least safe vaccine, in the

opinion of the majority of our respondents, was
Vaxzevria.

The following questions examined the respondents’
knowledge about the most common side effects that
may occur after COVID-19 vaccination. They were
allowed to choose more than one answer, so we
present the results as the number and percentage.
Detailed information is presented in Table IV.

The most commonly chosen complications for the
Comirnaty vaccine were muscle pain (26.82%),
fatigue (25.08%), and fever (22.99%). For the
Moderna vaccine, 26.51% respondents did not know
the most common complications. The next most
frequent answers were muscle pain (20.38%), fatigue
(19.94%), and fever (18.75%). Answers to the same
question about the Janssen vaccine were similar,
including “I don’t know” (30.39%), muscle pain
(17.80%), fatigue (17.54%), and fever (17.43%).
Lastly, the most common complications after
Vaxzevria in the respondents’ opinion were fever
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(21.07%), muscle pain (20.25%), and fatigue
(18.72%). Moreover, the respondents more often
reported thromboembolic complications as a frequent
side effect of the Vaxzevria vaccine than other
vaccines (323 vs. 64 for Comirnaty, 54 for Moderna,
and 89 for Janssen; Figure 2).

To sum up, the most common responses to the
questions about post-vaccination complications are
shown in Figure 3.

We then analyzed the relationship between the
incidence of complications among the respondents and
their research of information on this topic. Side effects
occurred more often among the respondents who had
researched potential complications  beforehand
(50.52% vs. 41.14%).

Next, we analyzed the relationship between the
sources of information accessed by the vaccinated
respondents and the factors of sex, education, age, and
place of residence. Women sought information on
complications from COVID-19 vaccination slightly
more often than men: 66% (777) and 61% (178),
respectively. Representatives of both sexes most often
sought information about post-vaccination
complications from the vaccine leaflets. In addition,
women used all sources of information listed in the
survey more often than men.

Vaccinated individuals with elementary, secondary,
and higher education, as well as current college
students, sought information about complications with
similar frequency: 67% (26), 65% (269), 68% (433),

Table IV. Post-vaccination complications, by vaccine brand

and 66% (180), respectively. In contrast, those
with vocational education did so less frequently
(51%; 52). People with higher education and
enrolled in college most often used vaccine leaflets
as a source of information about complications
(35.60% and 35%, respectively). In contrast, the
leaflet was least often used by people with vocational
education (14.70%).

The age groups <17, 18-35, 3655, and > 66 searched
for information on complications after vaccination
with a similar frequency: 65% (20), 66% (584), 66%
(300), and 63% (24), respectively. However, in the
case of the 56-65 age group, this percentage was 52%
(32). Social media was the most common source of
information on complications after vaccination against
COVID-19 in the < 17 age group (35.5%). The
vaccine leaflet was the most common source in the
18-35 and 36-55 groups, but the least common
among the < 17 and 56-65 groups.

Inhabitants of cities over 500,000 residents used social
media (29.17%; 56), vaccine leaflets (36.98%; 71),
official government websites (33.85%; 65), traditional
media (21.88%; 42), family and friends (23.96%; 46),
and family doctors/specialists (30.21%; 58) when
looking for information about complications more
often than representatives of other groups. As the size
of the town grew, so did the percentage of people
using leaflets and official government websites as
sources of information on complications. Detailed
information is presented in Table V.

Brand of vaccine [% (n)]

Post-vaccination complications IComilrnaty Moderna Janssen Vaxzevria
(Pfizer/BioNTech) (Johnson & Johnson) (AstraZeneca)

Muscle pain 26.82 (898) 20.38 (565) 17.80 (485) 20.25 (768)
Fatigue 25.08 (840) 19.94 (553) 17.54 (478) 18.72 (710)
Fever 22.99 (770) 18.75 (520) 17.43 (475) 21.07 (799)
Nausea/vomiting 349 (117) 3.89 (108) 4.29 (117) 5.35(203)
Thromboembolic complications 1.91 (64) 1.95 (54) 3.27 (89) 8.52 (323)
Severe allergic reaction 1.88 (63) 1.73 (48 1.69 (46) 2.53 (96)
Shortness of breath 1.79 (60) 1.77 (49) 2.09 (57) 3.35(127)
Diarrhea 1.70 (57) 2.02 (56) 2.31(63) 3.43 (130)
Insomnia 1.49 (50) 1.41(39) 1.83 (50) 2.66 (101)
Arm ache 1.28 (43) 0.58 (16) 0.33(9) 0.24 (9)
Swelling / pain at the injection site 0.75 (25) 0.50 (14) 0.37 (10) 0.29 (11)
Headache 0.51(17) 0.18 (5) 0.26 (7) 0.26 (10)
| don’t know 9.50 (318) 26.51 (735) 30.39 (828) 12.53 (475)
Other 0.81(27) 0.39 (11) 0.40 (11) 0.80 (30)
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Thromboembolic complications

Fig. 2. Comparison of the number of thromboembolic complications reported as
a complication of the vaccine
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Fig. 3. Most common responses to the questions about complications after receiving a COVID-19 vaccine
Table V. Sources of information on vaccination complications, by sex, education, age, and place of residence [% (n)]
Family Conventional Official Vaccine Social
Parameters Internet forums Doctors . . . .
members/Friends media government websites leaflets media
1 2 3 4 5 6 7 8
Sex
Women 23.80 (279) 26.80 (313) 19.20 (225) 20.30 (238) 24.80 (290) 32.10 (376)  28.40 (332)
Men 23.00 (68) 24.40 (71) 17.90 (52) 13.70 (40) 22.70 (66) 27.10(79)  22.40 (65)
Education
Elementary 23.10(9) 26.60 (10) 23.10(9) 17.90 (7) 23.10(9) 30.80(12)  28.20 (11)
Secondary 27.40 (113) 26.00 (107) 19.20 (79) 20.10 (83) 21.80 (90) 26.20 (108) 29.40 (121)
Higher 22.90 (147) 27.60 (179) 20.60 (132) 21.40 (137) 26.00 (167) 35.60 (228) 27.90 (179)
College student 20.10 (55) 28.80 (79) 16.80 (46) 13.90 (38) 29.60 (81) 35.00 (96)  22.30 (61)
Vocational 21.60 (22) 12.70 (13) 11.80 (12) 14.70 (15) 10.80 (11) 14.70 (15)  25.50 (26)
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cd. tab. V
1 2 3 4 5 6 7 8
Age group
<17 25.80 (8) 16.10 (5) 22.60(7) 29.00 (9) 22.60(7) 1940 (6)  35.50 (11)
18-35 24.50 (216) 28.20 (250) 20.70 (183) 15.90 (140) 26.30 (232) 32.90 (290)  26.20 (231)
36-55 23.70 (108) 23.90 (110) 16.40 (75) 22.80 (104) 22.60 (103) 31.80 (145) 28.70 (131)
56-65 13.10 (8) 23.00 (14) 16.40 (10) 27.90 (17) 11.50 (7) 16.40 (10)  24.60 (15)
=66 15.80 (6) 23.70 (9) 7.90 (3) 26.30 (10) 23.70 (9) 21.10(8)  26.30(10)
Population of place
of residence
< 50,000 22.34 (172) 25.84 (200) 18.57 (143) 18.44 (142) 21.82 (168) 29.22 (225) 26.88 (207)
50,000-150,000 29.41(80) 23.16 (63) 16.54 (45) 21.32 (58) 23.53 (64) 30.51(83)  26.84 (73)
150,000-500,000 20.94 (49) 28.21 (67) 18.80 (44) 16.24 (38) 26.07 (61) 3419 (80)  26.50 (62)
> 500,000 23.44 (45) 30.21 (58) 23.96 (46) 21.88 (42) 33.85 (65) 36.98 (71)  29.17 (56)

Based on the three questions regarding complications
after COVID-19 vaccines, we checked the relationship
between the respondents’ knowledge and level of
education. First, we analyzed the responses to the
question “Do you think that SARS-CoV-2 infection
may develop as a complication after vaccination
against COVID-19?” The correct answer to this
question was “no,” which was provided by the highest
percentage of college students (186; 67.9%), followed
by people with higher education, then secondary and
elementary education, and with the lowest percentage
by those with vocational education (25; 24.51%).
Detailed results are presented in Table VI.

Table VI. Responses to the question “Do you think that SARS-CoV-2
infection may develop as a complication after vaccination against COVID-
-19?” by level of education

Table VII. Reponses to the question “Do you think that everyone receiving
the COVID-19 vaccine will experience complications?” by level of education

Educational Chosen answer [% (n)]
level Yes No | don’t know

Elementary

education 256 (1) 87.18 (34) 10.26 (4)
Secondary

education 3.16(13) 85.20 (351) 11.65 (48)
Higher

education 2.50 (16) 90.95 (583) 6.55 (42)
College student 1.45 (4) 94.16 (258) 438 (12)
Vocational

education 5.88 (6) 72.55 (74) 2157 (22)

Educational Chosen answer [% ()]
e Yes No I don’t know

Elementary

education 2.6 (1) 46.15 (18) 51.28 (20)
Secondary

education 12.14.(50) 45.87 (189) 42.00 (173)
Higher

education 14.04 (90) 61.15(392) 24.80 (159)
College student 9.49 (26) 67.90 (186) 22,63 (62)
Vocational

education 18.62 (19) 24.51(25) 56.86 (58)

We analyzed the responses to the question “Can a se-
vere allergic reaction occur after administration of the
COVID-19 vaccine (regardless of its type and
manufacturer)?” An affirmative answer, which was
the correct one, was chosen by the greatest number of
students (237; 86.50%) and people with higher
education (518; 80.81%), followed by people with
secondary education (275; 66.75%), vocational, and
least often by those with an elementary-school
education (22; 56.41%; Table VIII).

Table VIII. Responses to the question “Can a severe allergic reaction occur
after administration of the COVID-19 vaccine (regardless of its type and
manufacturer)?” by level of education

Next, we analyzed the responses to the question “Do
you think everyone receiving the COVID-19 vaccine
will experience complications?” The correct answer to
this question was “no,” which was most frequently
chosen by current students (256; 94.16%), followed
by people with higher, elementary, or secondary
education, and least often by those with vocational
education (74; 72.55%). The answer “I don’t know”
was most often chosen by the respondents with
vocational education, and least often by students, as in
the previous question. Detailed data is presented in
Table VII.
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Educational Chosen answer [% (n)]

level Yes No I don’t know
Elzgnuir;t?g] 56.41(22) 15.38 (6) 2821 (11)
Secondary. 66.75 (275) 752 (31) 2573 (106)
iger 8081(518)  452(29) 1466 (94)
CZ'!&SZm 86.50 (237) 3.28(9) 1022 (28)
Vocatioral 57.84 (59) 392 (4) 38.24 (39)
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The next area for analysis was the relationship
between the concerns about complications and sex and
age. Women expressed concerns about complications
after COVID-19 vaccination more often than men:
29% (335) and 16% (48), respectively. Among the
vaccinated respondents, those in the 56-65 age group
(43%; 26) feared the potential complications the most.
The least fears were expressed by the respondents in
the 18-35 age group (24%; 210). Detailed data is
presented in Table IX.

We then analyzed the relationship between the

specific vaccine administered and the presence of
fears about complications. Fears of complications after
receiving the COVID-19 vaccine were declared by
significantly more people vaccinated with the Janssen
vaccine (33.83%; 45) than those vaccinated with other
products. The least concerns were expressed by the
group that received the Moderna vaccine (19.71%;
27), while among respondents vaccinated with
products from Pfizer/BioNTech and AstraZeneca, the
proportions were comparable (26.3% — 237 and 25.6%
— 76, respectively; Figure 4).

Table IX. Relationship between age and the fear of complications after COVID-19 vaccination

Age group [years]

Fear of complications

17 18-35

36-55 56-65 266

Yes 32.26% (10)
No 67.74% (21)

23.81% (210)
76.19% (672)

27.85% (127)
72.15% (329)

42.62% (26)
57.38% (35)

3158% (12)
68.42% (26)

Janssen/ Johnson & Johnson r 66.17%
33.83%
Vaxzevria (AstraZeneca) T 74.41%
] . 80.20%
Moderna T
Comirnaty (Pfizer/BioNTech) T 73.70%
26.30%

0.00%

HNo

20.00% 40.00% 60.00% 80.00% 100.00%

Oyes

Fig. 4. Relationship between the brand of vaccine and the presence of fears about complication

DISCUSSION

Since the announcement that vaccines against
COVID-19 were in development, the population has
been polarized regarding their efficacy and safety.
Suspicion towards vaccines was reinforced by
numerous “fake news” reports and infographics of
unverified information shared on social media and
distributed in the form of leaflets and posters [30].

The COVID-19 incidence by group and the vaccina-
tion status by age and sex among our respondents
coincided with the current epidemiological situation in
Poland [19]. The vaccination rates also matched
Polish statistics (58.96%; 22.59 million) [17]. Almost
half of our vaccinated respondents (694; 47.3%)
reported having experienced side effects from the
vaccine. In comparison to other research, this number
is higher than some [31] but lower than others [32,33].
This difference between the numbers of respondents

who reported side effects may have been caused by
the huge disparity in sample size in each study.
The most frequently reported side effects — fatigue,
muscle pain, and fever — corresponded with other
publications [32,33,34].

Comparing the answers regarding the most common
complications after the Comirnaty vaccine to its
leaflet, the top three side effects mentioned by the
respondents — muscle pain (898; 26.82%), fatigue
(840; 25.08%), and fever (770; 22.99%) — were indeed
listed as very common side effects, which may affect
more than 1 in 10 people [35]. However, according to
the “Report on Adverse Events Following Immuni-
zation (AEFI),” from Poland’s National Institute of
Public Health — National Institute of Hygiene (NIPH—
—NIH) — based on data collected between December
27, 2020 and August 29, 2021 — the most common
AEFI following administration of the Comirnaty
vaccine was redness and short-term pain at the
injection site. This mild AEFI accounted for 80.5%
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(4,076) of all Comirnaty vaccine adverse reactions
reported to the NIPH-NIH [36,37]. The most
frequently reported among severe AEFIs was fever
(272; 64.9%). The next most common serious reaction
was a severe injection site reaction (148; 20.2%) [36].

Most of the respondents (735; 26.51%) did not know
the most common side effects of the Moderna vaccine.
The most frequently chosen adverse reactions, as with
the Comirnaty vaccine, were muscle pain (565;
20.38%), fatigue (553; 19.94%), and fever (520;
18.75%), which were listed as very common side
effects in the vaccine leaflet [38]. In the NIPH-NIH
report, the most frequently reported AEFI related to
vaccination with Moderna was redness and short-term
pain at the injection site, which accounted for 89.9%
(1,073) of all AEFIs [36,37]. The most frequently
reported serious AEFI was fever (37; 38.1%); another
adverse reaction was severe injection site reaction,
which accounted for 36.1% (35) of severe AEFIs [36].
When asked about the most common adverse
reactions to the Janssen COVID-19 vaccine, most
respondents did not know what complications were
most commonly associated with this vaccine (828;
30.39%). The respondents identified muscle pain
(485; 17.80%), fatigue (478; 17.54%), and fever (475;
17.43%) as the most common adverse reactions. In the
Summary of Product Characteristics, muscle pain and
fatigue were listed as very common adverse reactions,
occurring in more than 1 in 10 individuals, while fever
was a common adverse reaction, occurring in less than
1 in 10 vaccinated individuals [39]. The NIPH-NIH
report indicated that for the Janssen vaccine, the most
common AEFI was redness and short-term soreness at
the injection site, accounting for 87.8% (475) of all
reported AEFIs [36,37]. The most commonly recorded
serious AEFIs were fever (18; 40%), severe injection
site reaction (9; 20%), convulsions (9; 20%), and loss
of consciousness (8; 17.8%) [37].

Our respondents considered fever (799; 21.07%]),
muscle pain (768; 20.25%), and fatigue (710; 18.72%)
to be the most common complications after Vaxzevria.
These side effects were listed as very common adverse
reactions in the Summary of Product Characteristics
for Vaxzevria [40]. In the NIPH-NIH registry, the
most common adverse reaction, as with other
vaccines, was redness and short-term soreness at the
injection site, accounting for 88.3% (3,814) of all
recorded AEFIs [36,37]. Likewise, the most common
serious AEFI caused by the Vaxzevria vaccine did not
differ from those documented with other vaccines.
Fever was the most common (272; 64.9%), followed
by injection site reaction (113; 26.9%) and muscle and
joint pain (73; 17.4%) [36].
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Our research suggested that thromboembolic
complications after receiving AstraZeneca were more
frequent in comparison to other vaccines. This is
confirmed by other studies, which show that the
occurrence of thromboembolic  disorders after
receiving AstraZeneca is higher than for other
vaccines, but is still not high enough to be classified
as a very common complication [41,42]. It is worth
noting that even despite the increased risk of
a thromboembolic event after vaccination with
Vaxzevria, it is still lower than in the case of
COVID-19 infection [43].

Out of all vaccinated respondents, more women than
men expressed concerns about potential side effects
from vaccination. Interestingly, females were also
more likely to report post-vaccination side effects,
according to published research [31,32].

The respondents were asked three questions regarding
the side effects of COVID-19 vaccination. The first
was “Do you think that SARS-CoV-2 infection may
develop as a complication after vaccination against
COVID-19?” As none of the approved vaccines
contain live SARS-CoV-2 virus, it is impossible to
develop infection as a result of receiving the vaccine
[44]. The next question was “Do you think anyone
receiving the COVID-19 vaccine will experience
complications?” As the statistics show, not every
person will develop complications. The percentage of
complications varies in different studies, depending on
the type of vaccine and the characteristics of the study
group [31,32,33,34]. Lastly, the interviewees were
asked “Can a severe allergic reaction occur after
administration of the COVID-19 vaccine (regardless
of its type and manufacturer)?”

Severe allergic reactions may occur with any
COVID-19 vaccine, regardless of its type or
manufacturer [45,46]. The National Institute of Public
Health — National Institute of Hygiene’s “Report on
Adverse Events Following Immunization (AEFI) after
COVID-19 Vaccines in Poland” between December
27, 2020 and August 29, 2021 provided the following
numbers of serious allergic reactions reported as
serious AEFIs: Pfizer vaccine — 53, AstraZeneca — 10,
Janssen — 8, and Moderna — 2 [36,37].

It might be worth mentioning the fact that, because the
questionnaire was completed by the respondents
shortly after vaccination and some of them had only
received one dose at that time, the actual side effects
might have been slightly higher. The disparity
between the number of women and men in this study
might have also influenced some of the results.

There is still a need for observational research on the
safety of each vaccine. The patients should be clearly



M. Stachura et al.: Knowledge of COVID-19 vaccine side effects

informed not only about the benefits they can gain
from vaccination, but also the risk of postvaccination
side effects.

CONCLUSIONS

1. The participants had the most knowledge about
complications that may occur after vaccination
with the Comirnaty vaccine.

2. The majority of respondents did not know what
complications may occur after vaccination with
the Janssen and Moderna vaccines.

3. In the case of the Vaxzevria vaccine, the
respondents more often choose thromboembolic
disorders as the most common complication in
comparison to in other vaccines.

4. People with higher education and current college
students used vaccine leaflets as a source of
information about complications most often,
while people with vocational education used them
least often.

5. People with vocational education searched for
information least frequently.

6. People in the 56-65 age group searched for
information about complications after COVID-19
vaccination least often.

7. Social media was the most common source of
information in the < 17 age group.

8. Vaccine leaflets were the most common source of
information in the 18-35 and 36-55 age groups.

9. College students and people with higher education
most frequently mentioned vaccine leaflets,
official government websites, and family

doctors/medical sources  of
information.

10. Respondents with vocational education based
their knowledge mainly on social media and
internet forums.

11. Respondents in the 56-65 age group were the
most concerned about complications after
vaccination.

12. People vaccinated with the Janssen vaccine were
definitely more concerned about complications
from vaccination than participants vaccinated with
other vaccines.

13. Complications after vaccination were more
common in people who had searched for
information about complications.

14. Along with increasing population in the place of
residence, the percentage of people who used
vaccine leaflets and official government websites
as sources also increased.

15. Both sexes most often turned to vaccine leaflets

specialists  as

for information about complications after
vaccination.
16. Women searched for information about

complications slightly more often than men and
they used each source of information more often.

17. Women more often than men were more
concerned about complications that may occur
after vaccination.

18. College students, followed by people with higher
education, were least likely to answer “I don’t
know” to the questions about complications after
COVID-19 vaccination. This made these groups
the most confident in their knowledge of the
subject.
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