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Abstract

Background. The initial approval of the Pfizer/BioNTech and Moderna vaccines by the European Medicines
Agency (EMA) and Food and Drug Administration (FDA) marked a milestone in the fight against the COVID-19
pandemic. The increased public debate about the vaccine development process and vaccine side effects has
activated the anti-vaccine community, which has begun to spread conspiracy theories about vaccine safety.

Objectives. Qur study is the first to investigate the awareness of Polish patients suffering from various
chronic diseases, mainly cancer, about vaccination against SARS-CoV-2.

Materials and methods. An anonymous survey was made available from November 2020 to February
202110 representatives of patient organizations through social media (Facebook) and to patients in the Che-
motherapy Department of the Clinical Hospital in Poznan. The survey was completed by 836 patients.
The majority of the survey respondents had cancer (77%, n = 644), and almost '/ of the respondents
indicated hypertension (15.7%, n = 131) as well as depression and/or anxiety disorders (11.1%, n = 93).

Results. Less than half of the respondents (43.5%, n = 364) believed that SARS-CoV-2 vaccines were
safe (40.4%, n = 260, among cancer patients; 53.9%, n = 104, among patients with other medical condi-
tions). More than half of the respondents (60.5%, n = 506) intended to be vaccinated against SARS-CoV-2
(58.8%, n = 378, among cancer patients; 66.3%, n = 128, among patients with other medical conditions).
Fear of vaccine complications and lack of belief in vaccine effectiveness were prevalent among both cancer
patients and patients with other medical conditions.

Conclusions. The vast majority of cancer and medical patients wanted to be vaccinated against COVID-19.
More than half of the respondents did not believe that the COVID-19 vaccine would be safe for them. Education
of cancer and medical patients on the safety and effectiveness of the vaccine, as well as the use of additional
protective measures against infection, is an extremely important element of prevention during the COVID-19
pandemic.
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Background

Since the outbreak of the COVID-19 pandemic until
February 13, 2021, nearly 108 million people worldwide
have been infected with the coronavirus and 2.4 million
have died. In Poland, 1.6 million cases have been confirmed
and 41,000 people have lost their lives.! Each year there
are about 10 million cancer deaths worldwide. In Poland,
155,000 new cases are diagnosed and 93,000 die from can-
cer each year.>3

On December 11, 2020, the United States Food and
Drug Administration (FDA) approved the Pfizer vac-
cine against COVID-19 and on December 18, 2020, it ap-
proved the Moderna vaccine. In January 2021, the Astra
Zeneca vaccine was approved for use in European Union
countries.*>

The risk of severe infection with SARS-CoV-2 is several
times higher among patients with hematological malignan-
cies, lung cancer, tumors at the stage of dissemination,
and solid tumors up to 1 year after a diagnosis of cancer.
In the general population, the risk is about 2—-3%, while
among cancer patients it is 5-61%.°

Vaccines based on viral RNA (Comirnaty, Moderna)
and vector vaccines (Astra Zeneca) can be safely used
in cancer patients, even during cancer treatment. Their
effectiveness depends on the current therapy (chemo-
therapy, immunotherapy, hormone therapy, targeted
therapy), the general condition of the patient, coexisting
diseases, and the type and severity of the cancer. Patients
on cytostatic therapy may have lower immunization lev-
els, whereas patients on immunotherapy and hormone
therapy should have immune responses comparable
to the healthy population.”?

Optimally, vaccination should take place at least 14 days
before beginning cancer therapy, but this should not be
areason to delay its initiation. The use of cytostatic drugs
has an immunosuppressive effect; however, vaccination
may be administered between courses of therapy, prefer-
ably after the time of the greatest decrease in white blood
cell count and at least 2—3 days before the next dose,
when there is the greatest risk of post-vaccination dete-
rioration. During immunotherapy and hormone therapy,
the use of vaccines is independent of the timing of drug
administration.>1°

This study presents a survey of attitudes about vaccina-
tion against COVID-19 among cancer and internal medi-
cine patients in Poland in the early stages of the COVID-19
vaccination program.

Objectives

The aim of the conducted survey was to gather the opin-
ions of Polish cancer patients and internal medicine pa-
tients about the SARS-CoV-2 vaccine and to study the con-
sequences resulting from their decisions.
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Materials and methods
Study design

This cohort study included 836 patients suffering from
various chronic diseases. Data were collected from Novem-
ber 2020 to February 2021 from representatives of patient
organizations through social media (Facebook) and pa-
tients from the Department of Chemotherapy at the Uni-
versity Hospital of Lord’s Transfiguration in Poznag,
Poland.

An anonymous survey entitled “Vaccination against SARS-
CoV-2 causing COVID-19” was used for this study. The sur-
vey was divided into 2 parts. The 1 part (epidemiological)
included questions about the patient (gender, age, place
of residence, education, employment, coexisting diseases,
and chronic treatment), whereas the 2™ part asked about
the patient’s attitudes toward SARS-CoV-2 vaccination (will-
ingness to be vaccinated, concerns about vaccines and effec-
tiveness of protective measures in the face of the COVID-19
pandemic). The questionnaire was designed by the study
authors and has not been validated.

Inclusion criteria

Patients in Poland with various diseases were eligible
for this study. Completion of the survey was volun-
tary. Data were collected for 4 months without limiting
the population.

Statistical analyses

IBM SPSS Statistics v. 26 (IBM Corp., Armonk, USA)
software was used for the analysis. A p-value <0.05 was ad-
opted as the level of statistical significance. The Shapiro—
Wilk test was used to test the normality of the distribution.
The x? test was used to investigate the interdependence
of the data. The z-test was used to test for significant dif-
ferences between percentages (Bonferroni correction was
used to correct for multiple comparisons). The binomial
test was used to compare whether the proportion of suc-
cess on a two-level categorical dependent variable differed
significantly from a hypothesized value. To study whether
the distribution of quantitative data in more than 2 groups
originated from the same distribution, the nonparametric
Kruskal-Wallis test was chosen with the Bonferroni test
used for post hoc tests (pairwise Mann—Whitney U test
with Bonferroni correction).

Ethics

The survey was submitted to the bioethics commission,
which ruled that, in the case of an anonymous survey,
the approval of the bioethics commission is not needed.
Each patient was informed about the voluntary nature
study of the questionnaire survey and expressed verbal
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consent. All procedures were performed in accordance
with the 1964 Declaration of Helsinki and its later amend-
ments or comparable ethical standards.

Results
Participants

The survey was completed by 836 participants, and it
included significantly more women (92.1%, n = 770, bino-
mial test p < 0.01 more than 50%) than men (7.9%, n = 66,
binomial test: p < 0.01, less than 50%).

Most respondents came from cities with more than
250,000 residents (34.9%, n = 292), followed by villages
(22.0%, n = 184) and cities with up to 50,000 residents
(20.3%, n = 170); the fewest respondents were from cities
with up to 100,000 residents (13.5%, n = 113) and then cities
with up to 250,000 residents (9.2%, n = 77). The vast major-
ity of respondents were employed (71.8%, n = 600), almost
15% of the respondents were retired and 10.8% (n = 90)
declared being unemployed. Almost all respondents had
at least secondary education (60% higher, 32.1% second-
ary), 7.2% had vocational education and 0.7% had primary
education (Fig. 1).

More than 3/4 of the survey participants had cancer
(77.0%, n = 644), and almost /5 of the respondents indi-
cated hypertension (15.7%, n = 131) as well as depression
and/or anxiety disorders (11.1%, n = 93). Less than 10%
of respondents had the following conditions: migraine
or frequent headaches (9.4%, n = 79), obesity (9.0%, n = 75),
bronchial asthma (5.3%, n = 44), osteoporosis (4.9%, n = 41),
hypothyroidism (4.5%, n = 38), insulin resistance (4.2%,
n = 35), acne (3.2%, n = 27), rheumatoid arthritis (2.8%,
n = 23), Hashimoto’s thyroiditis (2.6%, n = 22), kidney dis-
ease (1.7%, n = 14), allergies (1.4%, n = 12), atherosclerosis
(0.6%, n = 5), gout, epilepsy (each n = 4, 0.5%), hepatitis,
thrombosis, pneumonia (each n = 3, 0.4%), stroke, endome-
triosis (each n = 2, 0.2%), and other diseases (5.8%, n = 48).
The vast majority of patients were receiving chronic treat-
ment (78.6%, n = 657) (Table 1).
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Fig. 1. Place of residence of the respodents
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Table 1. The most common diseases by respondents

Disease | Frequency | Percent
Allergies 12 1.4%
Bronchial asthma 44 5.3%
Depression, anxiety disorders 93 11.1%
Cardiovascular disease 35 4.2%
Cancer 644 77.0%
Kidney disease 14 1.7%
Diabetes 35 4.2%
Gout 4 0.5%
Endometriosis 2 0.2%
Epilepsy 4 0.5%
Hashimoto 22 2.6%
Insulin resistance 35 4.2%
Migraine or frequent headaches 79 9.4%
Atherosclerosis 5 0.6%
Hypertension 131 15.7%
Hyperthyroidism 1 0.1%
Hypothyroidism 38 4.5%
Osteoporosis 41 4.9%
Obesity 75 9.0%
Rheumatoid arthritis 23 2.8%
Acne 27 3.2%
Stroke 2 0.2%
Viral hepatitis 3 0.4%
Thrombosis 3 0.4%
Pneumonia 3 0.4%

Main part of the survey

Less than half of the respondents (43.5%, n = 364) be-
lieved that SARS-CoV-2 vaccines were safe (40.4% among
cancer patients, 53.9% among patients with other medi-
cal conditions), while 13.5% (n = 113) had the opposite
opinion and 42.9% (n = 359) could not determine vaccine
safety (Table 2, Q1). More than half of the respondents
(60.5%, n = 506) intended to be vaccinated against SARS-
CoV-2 (58.8% among cancer patients, 66.3% among pa-
tients with other medical conditions), 17.5% (n = 146)
did not plan to be vaccinated and more than /5 (22.0%,
n = 184) had not yet made a decision (Table 2, Q2). Un-
decided individuals and vaccine opponents were most
concerned about vaccine complications (32.1%, n = 268),
did not believe in vaccine effectiveness (12.0%, n = 100)
or believed that they did not need the vaccination because
of their history of SARS-CoV-2 infection 3.9% (n = 33)
(Table 2, Q3). Fear of vaccine complications (33% com-
pared to 29%) and lack of belief in vaccine effectiveness
(12.6% compared to 9.8%) were prevalent among both
cancer patients and patients with other medical condi-
tions (Table 2).
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Table 2. Main part of survey — analysis of patients’ responses

). Kufel-Grabowska et al. Attitudes towards COVID-19 vaccination

Question | Answer | Frequency (n) | Percentage
Q1. Do you think 0O = 59
the coronavirus vaccine | don't know 359 429
i 7
5SS Yes 364 435
Q2. Are you planning No 146 175
to vaccinate against | don't know 184 220
the coronavirus? Yes 506 605
| don't believe the vaccine will be effective 100 12.0
5 )
O !f not, why 92 (mulifals I'am concerned about post-vaccination complications 268 321
choice question)
I have had COVID-19 and do not need a vaccination 33 39
Anaphylactic shock 313 374
Q4. If you are concerned
about vaccine complications, Fever 48 5.7
what are they? (multiple Pain, redness at the injection site 33 39
choice question)
Rash 8 1.0
I'am worried about COVID-19 430 514
Q5. Why are you planning | am afraid that | might infect someone from my relatives or patients 349 4.7
to get vaccinated? (multiple
choice question) I want to get back to my social life/trips 382 45.7
| have had COVID-19 and want to avoid getting it again 78 93
Q6. Do you think that Yes, for everyone 273 32.7
vaccination against Yes, but only for people at risk (medics, police, army, teachers, chronically ill people) 64 77
coronavirus should be )
mandatory? (multiple choice Yes, for people traveling abroad 51 6.1
question) No, everyone should have a choice 502 60.0
Q7.What do you think Vaccinating entire societies 579 69.3
can significantly reduce Use of personal protective equipment (masks, disinfection, gloves) 564 67.5
the number of coronavirus
cases? (multiple choice Limiting interpersonal contacts to the necessary minimum 276 33.
question) Closing the state borders 128 153

When asked about vaccine complications, respondents
were most often concerned about anaphylactic shock
(37.4%, n = 313), followed by fever (5.7%, n = 48), pain and
redness at the injection site (3.9%, n = 33), and rash (1.0%,
n = 8) (Table 2, Q4).

More than half of the patients (51.4%, n = 430) wanted
to be vaccinated against SARS-CoV-2 due to fear of get-
ting sick, 45.7% (n = 382) wanted to return to social life
and/or travel and 41.7% (n = 349) wanted to be vaccinated
due to fear of infecting a loved one; some patients (3.9%,
n = 78) wanted to avoid reinfection with a new variant
of coronavirus 2 (Table 2, Q5).

More than half of the respondents (60.0%, n = 502) be-
lieved that everyone should be able to decide individually
whether to participate in the SARS-CoV-2 vaccination
program, while more than 1/, of the respondents (32.7%,
n = 273) stated that vaccination should be mandatory for
everyone, and 6.1% (n = 51) that it should be mandatory for
international travelers (Table 2, Q6). A comparable num-
ber believed that vaccinating the public (69.3%, n = 579)
and using personal protective equipment (masks, disinfec-
tants, gloves) (67.5%, n = 564) could significantly reduce
COVID-19 incidence (Table 2, Q7).

Relationships of attitudes
with respondent characteristics

Age

We compared responses to the question if the coronavi-
rus vaccine was safe between young people and the elderly.
There was a significant difference between the age groups
(Kruskal-Wallis test, p = 0.0142). To further investigate
the differences, the Bonferroni post hoc test was used:

— The average age among those who do not believe
the coronavirus vaccine is safe was significantly lower than
among the group who believe it is safe (response “yes”, Bon-
ferroni post hoc test, B = -70.938, p = 0.006, M = 45, n = 364)
and who have no opinion (response “don’t know”, Bonferroni
post hoc test, B = -71.952, p = 0.0066, M = 45, n = 112).

— There were no significant difference in age distribu-
tion between the groups that answered “yes” and “I don'’t
know” (Bonferroni post hoc test, B = 1.015, p = 0.9555).

— The younger the respondents, the more often they
indicated that they would not be vaccinated because
they had already been sick with COVID-19 (r = -0.073,
p = 0.0364). Respondents who indicated that they would
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Table 3. Prerequisites for vaccination

Prerequisite

No cancer (n = 193)

809

Cancer (n = 643) z-test statistic

) . n=101

I am afraid of catching COVID-19 523%
. . . ) . n=102

I'am afraid | might infect a relative or a patient 52.8%
- n =104

I want to get back to my social life/travels 53.9%

I have had COVID-19 and want to avoid getting it again ngéof

n;_;ig 0.284 0.7795
r},;j:;z 3.567 0.0004
r:s_;z: 2.605 0.0091
”;5;0 0.000 1.0000

Values in bold are statistically significant.

not be vaccinated because they had already been sick with
COVID-19 were significantly younger (Mann—Whitney
U test; U = 9685.000, p = 0.0375).

— The younger the respondents, the more often they
cited the desire to return to a social life and travel as the rea-
son for vaccination (r = —0.082, p = 0.017). Respondents
who cited the desire to return to a social life and travel
as the reason for vaccination were significantly younger
(Mann-Whitney U test; U = 11814.500, p = 0.0424).

— The older the respondents, the more often they cited
fear of contracting COVID-19 as a reason for vaccination
(r=0.119, p = 0.0013). Respondents who cited fear of con-
tracting COVID-19 as a reason for vaccination were sig-
nificantly older (Mann—Whitney U test; U = 100007.000;
p = 0.000).

Place of residence

There was a significant relationship between place
of residence and answers given to the survey question
(x? = 24.263, p = 0.0022):

— Respondents from bigger cities gave the fear of COVID-19
disease as a reason for vaccination significantly more often
than people from smaller cities (x> = 22.050, n = 430;
p = 0.000).

— Respondents from bigger cities gave the desire to re-
turn to a social life as a reason for vaccination significantly
more often than people from smaller cities (x* = 17.116,
p = 0.002, n = 382).

Educational level

There was a significant relationship between education
level and answers given to the survey question (x? = 37.234):

— Respondents with higher education were significantly
more likely to believe that the coronavirus vaccine was
safe than those with a vocational education (z-test with
Bonferroni correction, z = 2.773, p = 0.0056) or a second-
ary education (z-test with Bonferroni correction, z = 4.524,
p < 0.0001, n = 364).

— Respondents with higher education significantly more
often perceived population vaccination as an effective
means to reduce coronavirus incidence than those with

vocational education (z-test with Bonferroni correction,
z = 4.136 p < 0.0001) or secondary education (z-test with
Bonferroni correction, z = 4.772, p < 0.0001, n = 579).

Cancer

There was a significant relationship between the pres-
ence of cancer and concerns about the safety of the coro-
navirus vaccine (x> = 11.400, p = 0.0031). In particular:

— Cancer patients were significantly less likely to believe
that coronavirus vaccines are safe than non-cancer patients
(z-test: z = 3.305, p = 0.0009, n = 364).

— Nosignificant relationship between willingness to be
vaccinated against coronavirus and presence of cancer was
observed (x? = 3.875, p = 0.1444, n = 506).

— Cancer patients were significantly less likely to intend
to get vaccinated due to a desire to return to a social life
than non-cancer patients (z-test: z = 2.605, p = 0.0091,
n = 382).

The above data are summarized in Table 3.

Discussion

Our study is the first to investigate the awareness of Pol-
ish patients suffering from various chronic diseases, mainly
cancer, about vaccination against SARS-CoV-2. Its results
highlight the importance of this problem and draw atten-
tion to the need to educate these communities about the se-
vere course and complications of coronavirus infection.

The successful completion of clinical trials for the use
of SARS-CoV-2 vaccines was one of the highlights of 2020.
The initial approval by the European Medicines Agency
(EMA) and FDA of the Pfizer/BioNTech and Moderna vac-
cines marked a milestone in the fight against the COVID-19
pandemic. However, the increased public debate about
the vaccine development process and vaccine side effects
have activated the anti-vaccine community, which has
begun to spread conspiracy theories about vaccine safety.

Previous studies analyzing morbidity and mortality due
to COVID-19 confirm that the groups most vulnerable
to severe SARS-CoV-2 infection are the elderly, those bur-
dened with chronic diseases and cancer patients. In our
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study, all respondents were burdened with coexisting
conditions, among which cancer predominated (77%),
followed by cardiovascular diseases (heart disease 4.2%,
hypertension 15.7%), psychiatric diseases (depression,
anxiety disorders 11.1%), internal medicine and metabolic
disorders (kidney disease 1.7%, diabetes 4.2%, gout 0.5%,
hypothyroidism 4.5%, obesity 9%), and other conditions,
although only 43.5% thought the SARS-CoV-2 vaccine was
safe. A report by the Centre for Countering Digital Hate
(CCDH) published in early October 2020 warned that more
than 7 million users have joined anti-vaccine groups since
2019. The study found that people who used social media
to search for information about the pandemic were more
hesitant in their decision to vaccinate.!!

Individuals with coexisting chronic diseases should take
special care of their health due to the higher risk of severe
SARS-CoV-2 infection. More than 60.5% of the respon-
dents in our study planned to be vaccinated against SARS-
CoV-2. Similar results were obtained in a study conducted
in the USA by Fisher et al. among 991 adults, with 571
(57.6%) stating their intention to be vaccinated against
SARS-CoV-2.12

Our study showed that almost % of patients wanted
to be vaccinated against SARS-CoV-2, while more than
1/5 of the respondents were undecided. The most com-
mon reason mentioned by Polish patients was fear of post-
vaccination complications (32.1%). Respondents were most
concerned about anaphylactic shock (37.4%). Fear of severe
post-vaccination complications is one of the most fre-
quently addressed issues by anti-vaccine groups, which
aim to discourage the public from vaccinating. A CDC
report dated January 6, 2021, indicates that after 1.9 mil-
lion doses of the Pfizer/BioNTech vaccine were admin-
istered, there were 21 cases of severe allergic reaction,
which is a 0.001105% probability of such an adverse event.
To a large extent, the benefits outweigh the risks.!?

Among the motivations reported by respondents to vac-
cinate against SARS-CoV-2, the main reason was fear
of getting COVID-19 (51.4%), while young people were
more likely to indicate the desire to return to a social life
(45.7%). A survey by Larson et al. of a group of 65,819 in-
dividuals from 67 countries indicated that education in-
creases awareness about the importance and effectiveness
of vaccination, but not about its safety.'*

Our study showed that patients with higher education
were significantly more likely to report willingness to par-
ticipate in the SARS-CoV-2 vaccination program and sig-
nificantly more likely to believe in vaccine effectiveness.
Individuals with higher education were more afraid of get-
ting COVID-19 than those without an academic education,
and they regarded vaccination as an opportunity to return
to a social life.

Similar views as educated respondents were held
by younger respondents, who were more likely to believe
that vaccines should be voluntary and that the main
rationale for vaccination was to return to a social life.

). Kufel-Grabowska et al. Attitudes towards COVID-19 vaccination

Older respondents, on the other hand, were more con-
cerned about being infected with COVID-19 and were
more likely to believe that vaccines should be mandatory
for everyone. The respondents, depending on their age,
place of residence and education, were motivated to get
vaccinated in different ways. This suggests that educa-
tion of all individuals, especially those at higher risk for
severe SARS-COV-2 infection, is extremely important and
may increase their awareness of the role and importance
of vaccination.

The largest group of respondents were cancer patients
(77%). As mentioned earlier, this group is particularly
at risk of severe SARS-CoV-2 infection due to immuno-
suppressive oncological treatment. The recommendations
of Polish and global scientific societies emphasize that
cancer patients and people involved in their therapeutic
process should be vaccinated as a priority, regardless of age
or coexisting diseases.!3

Due to the innovative nature of vaccines, there are dis-
cussions about their safety and vaccine feasibility in cancer
patients. Cancer patients have not participated in clinical
trials on vaccine effectiveness. However, based on previ-
ous experience with vector vaccines against the influenza
virus, it should be assumed that vaccines against SARS-
CoV-2 are safe for them.!>1°

Among the respondents, oncology patients were less
likely to believe in the safety of vaccines than patients with
other conditions (40.4% compared to 53.9%), thus their edu-
cation is extremely important. It is worth emphasizing that
vaccines are safe and do not impair cancer treatment, nor
should they be a reason for vaccine postponement. Their
effectiveness may be limited during immunosuppressive
therapy (chemotherapy), but in combination with the use
of personal protective equipment, they are an effective
strategy in the fight against coronavirus. Immunotherapy,
hormonal therapy and targeted therapy do not impair
patients’ immune response.Their effectiveness in cancer
patients is on the same level as in the general population.

Our study found that cancer patients were less likely
than patients with other conditions to report willingness
to be vaccinated against coronavirus (58.8% compared
to 66.3%), although the difference was not statistically
significant. The same reasons for not wanting to vacci-
nate dominated in both groups: fear of complications (33%
compared to 29%) and disbelief in vaccine effectiveness
(12.6% compared to 9.8%). It is also worth mentioning that
the motivation for vaccination in internal medicine pa-
tients was the desire to return to a social life and the fear
of exposing relatives to coronavirus infection significantly
more often than in cancer patients.

Limitations
Our study has several limitations. Firstly, we did not

verify that the patients actually suffered from the diseases
indicated. Secondly, a small proportion of respondents
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were men and the vast majority of respondents were cancer
patients. Lastly, the questionnaire used in the survey was
not validated.

Conclusions

The vast majority of cancer and medical patients want
to be vaccinated against COVID-19. More than half
of the respondents did not believe that the COVID-19
vaccine would be safe for them. The most common fear
was the occurrence of anaphylactic shock following the ad-
ministration of the vaccine. Educating cancer and other
patients about the safety and effectiveness of the vaccine,
as well as the use of additional protective measures against
infection, is an extremely important element of prevention
during the COVID-19 pandemic.
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