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Objectives: Protective vaccinations are important in maintaining health and reducing suffering from infectious dis-
eases. Also, vaccine-preventable infectious diseases are associated with the development and progression of cardio-

Aim: The study aimed to test adults’knowledge of the role of protective vaccinations in the prevention of cardiovas-
cular diseases, and their opinions on the quantity of the information provided by doctors in this regard.

Methods: A total of 700 adults participated in the study, most of whom were women (500; 71.43%). The study used
an original questionnaire containing questions covering vaccinations and cardiovascular diseases, and the general
characteristics of the participants. The inclusion criteria for the study were 18 years of age and written informed con-

Results: Over 60% of the participants did not know of, or denied the possibility of, developing cardiovascular dis-
eases as a result of avoiding required preventive vaccinations. More than half of the participants stated that there is no
need to recommend influenza vaccination to patients with cardiovascular diseases. Over 70% of participants stated
that family doctors did not provide sufficient information about protective vaccinations.

Conclusion: In these adults, knowledge of the role of preventive vaccinations in the prevention of cardiovascular dis-
eases was low, and the quantity of the information provided by doctors about preventive vaccinations were consid-
ered to be insufficient. Public awareness of the effects of avoiding preventive vaccinations should be raised especially
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Introduction

Protective vaccinations play an extremely important role
in maintaining health and reducing the suffering caused
by infectious diseases. Infection complications may affect
various systems, including the cardiovascular system [1].
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Vaccination increases the number of immunized people
in a given population, and it decreases the risk of devel-
oping disease in those who are not immune, i.e., those
who are potentially more susceptible to infection and to a
worse course of the disease.

Thanks to the implementation of preventive vaccina-
tions, diseases such as poliomyelitis and smallpox have
been eradicated in Poland, and the continuous improve-
ment of the vaccines used and the development of vac-
cinology make new vaccines safer [2]. Despite the proven
effectiveness and safety of their use, there are more and
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more voices that negatively affect the overall picture of
preventive vaccinations.

Vaccine hesitancy continues to develop due to the con-
fluence of social, cultural, political, and personal factors
of individual members of society. Vaccine hesitancy is
defined by the World Health Organization (WHO) as
“delaying the adoption or rejection of safe vaccinations
despite their availability” [3, 4].

There is a wide range of reasons for not vaccinating.
One of the most significant for many Poles is their man-
datory nature [5]. Others include access to unverified
information on vaccinations, lack of confidence in their
efficacy, previous severe adverse vaccination reactions,
and the influence of members of anti-vaccination move-
ments [6].

In recent years, due to the rejection of protective vac-
cinations, especially in children, the number of cases of
previously-rare infectious diseases has been increasing
[7]. In Poland, these diseases include, inter alia, measles.
According to the National Institute of Hygiene, in 2017
there were 63 cases of measles, and in 2019 already 1,492
cases [8]. The return of infectious diseases undoubtedly
contributes to the suffering of patients and the depletion
of the already-limited resources of the health care system.

For many years, cardiovascular diseases (CVD) have
been the most common cause of death in Poland and
the world. In 2021, 92,751 deaths due to cardiovascular
diseases were observed in Poland [9]. According to the
WHO, 17.9 million people die from cardiovascular dis-
eases each year, which accounts for approximately 32%
of deaths worldwide [10]. It is estimated that four out of
five deaths from described diseases are caused by heart
attacks and strokes. Moreover, one-third of abovemen-
tioned deaths occur prematurely, most often in people
under the age of 70 [11]. Although genetic factors largely
contribute to the development of the diseases in ques-
tion, environmental and lifestyle factors undoubtedly
also play a role in their progression. Some of the commonly
known risk factors are smoking, obesity, increased blood cho-
lesterol, low physical activity, and improper nutrition [12].

The role of infectious agents in the development
of CVD has been recognized for more than a century
[13]. The first scientist who proposed their role in the
pathogenesis of CVD was William Osler, who described
the relationship between inflammation and atherosclero-
sis, but the possibility of using vaccinations as a tool in
the prevention of CVD was opened by the finding that
infection with Chlamydia pneumoniae was an independ-
ent risk factor for cardiovascular disease, including acute
myocardial infarction [14, 15].
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Infections, as a stimulus of inflammation, have long
been linked to the genesis, progression, and instability
of atherosclerotic plaques as well as increased smooth
muscle cell proliferation in the vessel wall, which contrib-
utes to plaque progression [16]. Various infectious agents
inter alia influenza virus have been known to induce
local pro-atherosclerotic mechanisms, which include
the expression of adhesion molecules and oxidation of
low-density lipids. These actions lead to activation of the
endothelium, migration of leucocytes, and eventually for-
mation of lipid core [17-19].

Accurate quantitative data on the number of CVD
deaths that could be prevented by vaccination are not
available in the literature. However, the results of several
studies showed the relationship between vaccination and
CVD. Influenza and pneumococcal infections may be
risk factors for adverse cardiovascular events, especially
in high-risk patients [20]. Effective prevention of these
CVD risk factors can reduce CVD mortality [21, 22]. In a
study by Murphy S. et. al., vaccinations against influenza
virus, as secondary prophylaxis, reduced CVD mortal-
ity by 55%. Given the impact of influenza vaccination on
secondary prevention of CVD death, the 18% vaccination
differential between major population subgroups con-
tributes much to disparities in CVD mortality [23]. The
2017 research conducted by Mohseni H et al. showed
that among 59,202 patients with heart failure in England
between 1990 and 2013, influenza vaccination was asso-
ciated with a lower risk of hospitalization due to CVD
(incidence rate ratio [95% CI] 0.73 [0.71-0.76]), including
hospitalizations for heart failure [24]. Corrales-Medina V.
et al. found that during first 30 days after hospitalization
due to pneumonia caused by Streptococcus peumoniae
there was a fourfold higher risk of myocardial infarction,
which gradually decreased but remained elevated for up
to 10 years. In a self-controlled case series of over 22,000
patients conducted by Warren-Gash C. et al.,, the risk of
acute myocardial infarction in the first 3 days after acute
respiratory infection due to S. pneumoniae exposure in
the hospital was significantly increased (incidence rate
ratio [95% CI] 4.19 [3.18-5.53]) [25, 26]. After review-
ing the above data, it can be concluded that not suffering
from or having mild symptoms of a vaccine-preventable
disease reduces the risk of developing CVD and, conse-
quently, reduces the likelihood of death from cardiovas-
cular causes.

This study aimed to test adults’ knowledge of the role
of protective vaccinations in the prevention of cardiovas-
cular diseases, and their opinion on the quantity of the
information provided by doctors in this regard.
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Methods

A total of 700 adults participated in the study, most
of whom were women (500; 71.43%). The participants
were aged from 18 to 83 years, and their mean age was
32.16 £16.46 years. The inclusion criteria for the study
were 18 years of age, written informed consent to partici-
pate in the study, and ability to understand and answer
the questions.

All methods used in this study were in line with the
applicable guidelines and regulations related to the con-
duct of scientific research [27, 28]. The presented topic
was part of a large project entitled “Medical knowledge
of non-professionals as a predictor of health behavior’,
which was submitted to the Bioethics Committee at the
Medical University of Silesia in Katowice. In their deci-
sion of 17.10.2017 (KN'W/0022/KB/223/17), members of
the Bioethics Committee stated that research based on a
survey is not a medical experiment and that neither eval-
uation nor ethical approval by the committee is required
to conduct it. Nevertheless, all participants declared their
informed consent to participate in this study.

The study used a proprietary questionnaire prepared
in the Polish language. It comprised 3 questions about
participants’ knowledge regarding preventive vaccina-
tions’ effect on cardiovascular diseases, 2 about pro-
health activities in this regard, 2 about their opinion
on the quantity of the information provided by doctors
on this subject, 1 intended only for CVD"+" patients
regarding recommendations of a cardiologist to perform
additional or booster vaccinations, and 6 about the soci-
odemographic data of the respondents including a ques-
tion about occurrence of CVD (supplementary material
1). Questionnaire internal consistency was quantified
with Cronbach’s alpha coefficient (alpha=0.76).

Collection of data began in September 2018, and it was
completed before the announcement of the global SARS-
CoV-2 pandemic in March 2019. Data were collected
from inhabitants of the Silesia Voivodeship who were
patients of the Department of Cardiology at the Faculty
of Health Sciences in Katowice, their visitors, doctors,
nurses, and paramedics working in the aforementioned
department, and medical students participating in the
classes conducted there. Data were also collected from
the authors’ acquaintances.

Questionnaires prepared in a traditional paper form
were used, and sampling was done using the snowball
method. Snowball sampling began when sealed envelopes
with the questionnaire inside were handed to partici-
pants who had already completed the questionnaire and
those participants were kindly requested to provide a few
questionnaires to their friends or family members. The
authors had no insight into how far the questionnaires
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had been passed on by the first and subsequent respond-
ents. Completed questionnaires were collected during
follow-up visits, and from others by prior arrangement of
a convenient date for returning them. The study partici-
pants were given a total of 1,200 questionnaires, of which
856 (71.3%) were returned to the authors. Among those
856, 700 had been correctly completed, and their data
were analyzed.

Questionnaire completion was completely anonymous
and voluntary. The anonymity of the participants was
ensured using the following procedures. After complet-
ing the questionnaire, each participant placed the com-
pleted questionnaire in an attached, white, unmarked
envelope, which was sealed by the participant. The sealed
envelopes collected from the participants were placed in
a specially prepared closed box. The box was opened and
questionnaires were removed from the envelopes only
when the responses were entered into the database. The
procedures described above made it impossible for the
researchers to identify the participants.

Descriptive statistics were used to analyze the soci-
odemographic data, and percentages and distribu-
tions for each question on the survey were obtained. All
results are presented in figures and tables. The results are
divided according to whether the participants reported
(CVD"+") or denied (CVD"-") the presence of cardio-
vascular disease. Moreover, the results in Supplementary
material 2 are divided by age groups, sex, level of edu-
cation, and the relationship with a profession or medi-
cal education. The participants declaring the presence
of a relationship with a profession or medical educa-
tion included doctors, nurses, paramedics, and medical
students.

In Tables 1-7 (supplementary material), the first per-
centage value refers to the percentage calculated in each
group (n=166 for CDV"+" and n=534 for CVD"-"),
relative to the total value of the given column (placed in
the last row of the table), while the value in parentheses
refers to the percentage calculated in relation to the sum
of the row in individual groups. The percentages calcu-
lated for "All participants" express individual numerical
values as a percentage of all participants (n=700).

Results
The general characteristics of the participants, including
the presence of cardiovascular diseases, are presented in
Table 1.

Both among the CVD"+" and CVD"-" participants,
women dominated. The mean age of the CVD"+" par-
ticipants was higher than that of the CVD"-" partici-
pants. Most of the participants lived in cities. Taking
into account the level of education, participants with
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Table 1 General characteristics of the participants, including the presence of cardiovascular diseases

Participants (n=700)

Variables CcVvD"+" cvD”-" All participants
n % n % n %

Sex Female 110 15.71 390 55.71 500 7143
Male 56 8.00 144 20.57 200 2857

Age (years) 18-30 26 3.72 328 47.42 358 51.14
31-40 8 1.14 54 7.71 62 8.85
41-50 74 1057 120 17.14 194 27.71
51-60 14 2.00 14 2.00 28 4.00
>60 44 6.29 14 2.00 58 8.29

Average age of participants in a given 50.27 £16.52 31.37+£13.21 32.16+16.46

group

Place of residence City 148 21.14 464 66.29 612 8743
Village 18 257 70 10.00 88 1257

Education Primary 6 0.86 28 4.00 34 4.86
Secondary 86 12.29 276 3943 362 51.71
Higher 74 10.57 230 32.86 304 4343

Professional or educa-  Yes 60 857 192 2743 252 36.00

tional connection with 106 15.14 342 4886 448 64.00

medicine

> 166 23.71 534 76.29 700 100.00

Explanation of abbreviations and symbols: n - number of participants, CVD" +" - participants who reported having CVD, CVD"-"—participants who denied
having CVD, >>—sum

CVD "+"

CVD "-"

All participants

0% 20% 40% 60% 80% 100%

ECVD can develop as a result of avoiding obligatory immunization
B CVD cannot develop by avoiding compulsory immunization

@ No knowledge about the connection between compulsory vaccine avoidance and the development
of CVD
Fig. 1 Characteristics of the participants, taking into account their knowledge about the possibility of developing cardiovascular diseases as a result
of avoiding obligatory preventive vaccinations and the presence of cardiovascular diseases
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secondary education constituted the largest group. More
than 35% of the participants were people professionally
or educationally connected with medicine.

Figure 1 presents the characteristics of the participants,
taking into account their knowledge about the possibility
of developing cardiovascular diseases as a result of avoid-
ing obligatory preventive vaccinations and their occur-
rence among the participants.

Over 60% of the participants did not know of, or denied
the possibility of, developing cardiovascular diseases as a
result of avoiding obligatory preventive vaccinations.

More than half of the CVD"+4" participants did not
have knowledge in this regard, and about 1/5 of them
stated that such a relationship does not exist. More men
than women, and more people associated professionally
or educationally with medicine, compared to unrelated
participants, acknowledged that avoiding compulsory
immunization may lead to the development of cardiovas-
cular diseases. Among the answers given by the CVD"-"
participants, a similar relationship was noted as among
CVD"+" participants, taking into account sex and the
existence of participants’ professional or educational
relationship with medicine.

Figure 2 presents the characteristics of the participants,
taking into account their knowledge about additional
preventive vaccinations, especially recommended for
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patients with cardiovascular diseases, and their presence
in the group of participants.

Only about 31% of all participants knew of additional
vaccinations especially recommended for patients with
cardiovascular diseases. Over 65% of the CVD"-" par-
ticipants did not know or denied the existence of addi-
tional protective vaccinations, especially recommended
for patients with cardiovascular diseases. Both among
women and among men, almost half did not know the
above-mentioned scope. Regardless of the level of edu-
cation, the most frequently chosen response to the ana-
lyzed question was "I don’t know". Only about 1/3 of
CVD”- “ participants declaring a connection with med-
icine acknowledged that vaccinations are especially rec-
ommended for patients with cardiovascular diseases.
Among the participants with CVD"+", more than half
of women and men did not have knowledge in this area.
Only among participants with higher education, there
was a greater percentage of responses confirming the
presence of the described vaccinations compared to
other levels of education, and also more participants
who were not professionally or educationally related
to medicine, compared to those related, indicated the
presence of the above-mentioned type of vaccination.

Figure 3 presents the characteristics of the partici-
pants, including their knowledge about the need to
recommend influenza vaccination to patients with

CVD"+"

CvVD"-"

All participants

0% 20%

94
(56,63%)
36
(6,74%)
322
(60,30%)
68
9,71%)
416
(59,43%)

40%

60% 80% 100%

B There are additional immunizations that are especially recommended for patients with CVD
B There are no additional preventive vaccinations especially recommended for patients with CVD

OLack of knowledge about the presence of additional preventive vaccinations especially
recommended for patients with CVD
Fig. 2 Characteristics of the participants, taking into account their knowledge about additional preventive vaccinations especially recommended
for patients with cardiovascular diseases, and presence of cardiovascular diseases
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CVD"+"

CvVD"-"

All participants

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B Influenza vaccination should be recommended in patients with CVD

@ Influenza vaccination does not need to be recommended for patients with CVD

Fig. 3 Characteristics of the participants, including their knowledge about the need to recommend influenza vaccination to patients with
cardiovascular diseases and presence of cardiovascular diseases

CVD"+"

CcvVD"-"

All participants

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

BT have had the influenza vaccine at least once

BT have never vaccinated against the influenza

Fig. 4 Characteristics of the participants, taking into account administration (at least once) of influenza vaccination and the presence of
cardiovascular diseases

cardiovascular diseases and the presence of these dis-  with cardiovascular diseases, and among CVD"+" the

eases, while Fig. 4 presents the characteristics of the
participants, taking into account the admission of (at
least once) influenza vaccination and the presence of
cardiovascular diseases. Figure 5 presents the char-
acteristics of the participants, taking into account the
regularity of influenza vaccination administration and
the presence of cardiovascular diseases.

More than half of the participants stated that there is
no need to recommend influenza vaccination to patients

percentage was almost 60%. A similar opinion in the dis-
cussed group was shared by 60% of women and over half
of the men, moreover, almost 60% of participants from all
educational levels denied the above-mentioned necessity.

In the group of CVD"-" participants, half of the men
and more than half of the women did not see the need
to recommend influenza vaccination to patients with car-
diovascular diseases. However, in the 18-30, 31-40, and
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CVD "+"
56
(10,49%)
CVD n_n
All participants
0% 10% 20% 30%

40%

W Regularly every year @Irregularly @ Never vaccinated agains influenza

50% 60% 70% 80% 90% 100%

Fig. 5 Characteristics of the participants, including regularity of influenza vaccination administration and the presence of cardiovascular diseases

51-60 age groups, more participants claimed that the
vaccination should be recommended.

Almost 63% of the CVD"+" and about 45% of CVD"-"
participants declaring a professional or educational rela-
tionship with medicine denied the need to recommend
influenza vaccination to the discussed patients.

Almost 40% of participants had never been vaccinated
against influenza. In the participants with cardiovascular
diseases, vaccination was more often reported by women
than by men (60% vs. 39.29%). In the group under discus-
sion, acceptance of the above-mentioned vaccination was
reported by the majority of people professionally or edu-
cationally connected with medicine.

Among the CVD"-" participants, women were vacci-
nated against influenza less frequently than men (29.74%
vs. 44.44%). In the discussed group, irrespective of their
education, almost or slightly more than 60% of par-
ticipants had not been vaccinated, and among people
declaring a professional or educational relationship with
medicine, the percentage of people who had not been
vaccinated was lower than among those who denied
the existence of the described association (63.54% vs.
67.84%).

About 85% of participants were not vaccinated at all or
were vaccinated irregularly.

Among the CVD"+" participants, about 3 times more
women than men were vaccinated regularly every year.
The majority of people being vaccinating each year were
people with higher education. Both among those declar-
ing and denying professional or educational connection

with medicine, over 40% were not vaccinated against
influenza.

Fewer CVD"+" participants were vaccinated annu-
ally in relation to the CVD"-" participants and in this
group regular, annual vaccination against the virus
in question was reported by more men than women
(15.28% vs. 8.72%). Among people who were not vac-
cinated against influenza from the group in question,
those with secondary education constituted the high-
est percentage. Among the CVD"-" participants both
reporting and denying the existence of a professional or
educational connection with medicine, only about 10%
were regularly vaccinated against influenza.

Figure 6 presents the characteristics of the partici-
pants, taking into account the recommendation of the
family doctor regarding additional vaccination and
presence of cardiovascular diseases. Figure 7 shows the
characteristics of the participants, taking into account
their opinions about the quantity of information pro-
vided by family doctors regarding protective vaccina-
tions and the presence of cardiovascular diseases.

In the opinion of over 70% of participants, family
doctors do not provide sufficient information on pre-
ventive vaccinations. Among the CVD" +" partici-
pants, both among women and men, in all age groups,
education levels and the presence or absence of a pro-
fessional or educational relationship with medicine,
the majority of participants stated that family doctors
do not provide the appropriate amount of information
about preventive vaccinations. A similar phenomenon
was observed among the CVD"-" participants, with
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CVD"+"

CcvVD"-"

All participants

0% 10% 20% 30%

presence of cardiovascular diseases

40%
@ My family doctor recommended me an additional vaccination

@My family doctor did not recommend me an additional vaccination
Fig. 6 Characteristics of the participants, taking into account the recommendation of the family doctor regarding additional vaccination and

50% 60% 70% 80% 90% 100%

CVD"+"

CcvVD"-"

All participants

0% 10% 20% 30%

B Enough information

40%

@ Not enough information

Fig. 7 Characteristics of the participants, taking into account their opinions about the quantity of information provided by family doctors
regarding protective vaccinations and the presence of cardiovascular diseases

50% 60% 80% 90% 100%

70%

the percentage of people whose family doctor did not
recommended additional vaccination being higher
among the CVD"-" than CVD" + " participants. As
many as 70% of the participants’ family physicians had
never offered the recommended vaccination. Among
the CVD" + " participants, additional vaccination was
offered to a greater percentage of women than men
(54.55% vs. 32.14%), and among the CVD"-" partici-
pants, additional vaccination was offered to a greater
percentage of men than women (44.44% vs. 36.41%).
Table 2 presents the characteristics of the participants
with cardiovascular diseases, taking into account the rec-
ommendations of a cardiologist to perform additional
vaccinations or a booster dose of vaccinations received,
and participants’ sex, age, education, and presence of
professional or educational relationship with medicine.

As many as 90% of the CVD"+" participants’ cardiolo-
gists had never recommended additional vaccinations or
a dose of a booster vaccination. The cardiologists also
never recommended the mentioned vaccinations to any
participant with primary education.

Discussion
The presented results show what a challenge for adults is
the topic of the impact of preventive vaccinations on the
development of CVD. Among all participants, only about
40% knew about the possibility of developing cardiovas-
cular diseases as a result of avoiding obligatory preven-
tive vaccinations.

In the Polish Vaccination Calendar for 2022, man-
datory vaccinations include tuberculosis, hepatitis B,
rotavirus, diphtheria, pertussis, tetanus, poliomyelitis,
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Table 2 Characteristics of the participants with cardiovascular diseases, taking into account the recommendations of a cardiologist to
perform additional or booster vaccinations, as well as sex, age, education, and professional or educational relationship with medicine

Participants with cardiovascular diseases (n=166)

Variables CVD"+" >
Possible responses Yes No n %

n % n %
Sex
Males 6 50,00 (10,71) 50 32,47 (89,29) 56 33,73
Females 6 50,00 (5,45) 104 67,53 (94,55) 110 66,27
Age (years)
18-30 4 33,33(15,38) 22 14,29 (84,62) 26 15,66
31-40 0 0,0 (0,00) 8 5,19 (100,00) 8 4,82
41-50 8 66,67 (10,81) 66 42,86 (89,19) 74 44,58
51-60 0 0,00 (0,00) 14 9,09 (100,00) 14 8,43
>60 0 0,00 (0,00) 44 28,57 (100,00) 44 26,51
Education
Primary 0 0,00 (0,00) 6 3,90 (100,00) 6 3,61
Secondary 2 16,67 (2,33) 84 54,55 (97,67) 86 51,81
Higher 10 83,33 (13,51) 64 41,56 (86,49) 74 44,58
Professional or educational relationship with medicine
Yes 4 3333(3,77) 102 66,23 (96,23) 106 63,86
No 8 66,67 (13,33) 52 33,77 (86,67) 60 36,14
> 12 7,23 154 92,77 166 100

Explanation of abbreviations and symbols: n—number of participants, CVD"+" - participants who reported having CVD, >_—sum

Haemophilus influenzae type B, pneumococcus, mumps,
measles, and rubella [29].

All of the above pathogens and medical conditions,
even if not directly, may contribute to the development
of CVD, and the medical literature extensively describes
patients suffering from cardiovascular complications of
those infectious diseases [30—-37].

Interestingly, Kubota Y. et al. postulate a CVD-pro-
tective effect of some infections at an early age [38]. The
results of their cohort study indicated that higher rates
of measles and mumps infections in childhood were
associated with a lower risk of death from cardiovascu-
lar disease in adulthood. That result led to a "hygiene
hypothesis" that more childhood infections result in the
production and activation of more regulatory T cells con-
tributing to the suppression of atherosclerosis. Neverthe-
less, the limitations of that study should not be forgotten.
The main one was that the assessment of the number of
cases was based on self-assessment of the occurrence of a
given disease and that the self-assessment only took into
account the exposure to measles and mumps, not taking
into account other parameters positively influencing car-
diovascular health in Japan [38].

Even though immunization is important in protecting
the health of the population, vigorous representatives

of anti-vaccination movements downplay their role by
drawing attention to the risks associated with vaccine
use. Often the alleged "threats” do not actually exist, and
what is worse, those heard by people who are unable to
make a critical analysis of them shape incorrect attitudes
among parents who, by avoiding vaccination, expose
their children to serious dangers, and also contribute to
the reduction of population immunity [39, 40].

Only about 31% of the participants knew that there are
vaccinations especially recommended for patients with
cardiovascular diseases. Almost 76% of the participants
who knew of the above-mentioned diseases did not have
knowledge of, or denied the existence of, additional vac-
cinations especially recommended for patients with car-
diovascular diseases. Moreover, among both CVD"+"
and CVD" - " participants, about 55% of those with a
professional or educational relationship with medi-
cine denied the need to recommend flu vaccination to
patients with cardiovascular diseases.

In agreement with published research, the guidelines
of the European Society of Cardiology (ESC) of 2021 on
the prevention of cardiovascular diseases state that influ-
enza vaccination can prevent a heart attack caused by the
influenza virus [41-43]. The Centers for Disease Control
and Prevention (CDC), in addition to recommending
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vaccination against influenza virus, also recommends
vaccination against pneumococci, varicella virus, tetanus,
diphtheria, and pertussis (in the form of the Tdap vac-
cine) [44].

We cannot forget about the need to vaccinate against
COVID-19, which can negatively affect the circulatory
system. The complications of COVID-19 may include
exacerbation of chronic heart failure or the develop-
ment of cardiomyopathy or myocarditis and venous
thromboembolism [45]. The ESC guidelines confirm
that patients with myocardial diseases should be vac-
cinated against SARS-CoV-2 [46]. Almost 40% of the
participants in this study had never been vaccinated
against influenza, and only 15% had been vaccinated
regularly. Importantly, only about 17% of the partici-
pants were vaccinated regularly every year. Wojtow-
icz-Chomicz K. et al. obtained a higher result in their
studies: 24.6% of the group of 187 students they studied
were regularly vaccinated [47]. On the other hand, Sales
L. et al. showed a lower percentage of people who were
vaccinated regularly compared to the group from our
research. Among 790 residents of Saudi Arabia, approx-
imately 13% were vaccinated regularly against influenza
virus [48]. Taking into account the fact that many peo-
ple with cardiovascular diseases are elderly, an inter-
esting analysis was made by Ye C. et al. They showed
that among 4,417 elderly Shanghai residents, only 253
received the influenza vaccine in the 2016/2017 season.
Moreover, vaccination was statistically significantly
more frequent among elderly people living with their
families than among those living alone (p <0.001) [49].

Infection with the influenza virus may lead to sys-
temic inflammatory and thrombogenic responses in the
host, causing destabilization of atherosclerotic plaques,
hence infection with the influenza virus is associated
with an increased risk of cardiovascular events, such as
myocardial infarction or stroke, and increased mortal-
ity of patients with diseases of the circulatory system
[50]. A strong causal relationship between acute res-
piratory infections and the incidence of cardiovascular
events should encourage physicians to recommend vac-
cination against respiratory infections frequently, and
to strongly encourage patients to accept vaccination as
a simple prophylactic practice [51].

In the opinion of over 70% of participants, family
doctors do not provide enough information on pre-
ventive vaccinations, and 70% of participants reported
that their family doctors have never offered them the
recommended vaccinations or booster vaccinations.
What is more, to the CVD"+" participants, cardiolo-
gists offered the recommended vaccinations or booster
vaccinations only in about 10% of cases. Research on
the recommendation of vaccinations by doctors carried
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out by Bertoldo G. et al. showed that additional vacci-
nation against influenza was not offered to 15% of the
700 adults they studied. On the other hand, the per-
centage of participants to whom a specialist doctor
recommended additional vaccination was 6.4%, which
was lower than the percentage obtained in our research
[52].

It should be emphasized that members of the health
care system are constantly monitored by patients, so it
is important how they approach the issue of immuniza-
tion, especially when it comes to vaccinating their own
children.

Research conducted by Kun E. et al. Showed that about
1/3 of family doctors and 50% of community nurses
among 765 members of the Hungarian health care system
did not see the benefits of immunization [53]. Research
by Tomljenovic M. et al. showed that in a group of 465
doctors and nurses, as many as 17% were identified as
denying the effectiveness of protective vaccinations [54].
Sternal D. and Owsianko A., in a study of 105 hospital
employees, showed that as many as 67.3% of them were
not vaccinated against influenza, even though vaccina-
tion against influenza is recommended for healthcare
professionals [55]. Paris C. et al. studied almost 2,000
employees in the French health care system, and found
that when the COVID-19 vaccine appeared, as many as
23% of them hesitated to take it and 4% refused [56]. On
the other hand, studies by Karlsson et al. showed that 13%
of 2,962 members of the health care system were hesi-
tant before they decided to be vaccinated, 6.3% admit-
ted that they postponed vaccination, and 4.1% rejected
compulsory vaccination of their children [57]. The results
obtained by Karlsson et al. were similar to those of other
studies in this area [58—60].

The limitations of this study include a small group of
adults, in which participants without CVD predomi-
nated. Moreover, the majority of the participants were
young adults, which reduced the number of participants
with CVD. Nonetheless, this study gives insight into the
knowledge of patients with CVD and people who may
take care of such patients, or who may develop cardiovas-
cular diseases themselves. The study also shows whether,
according to patients, doctors are providing enough
information on immunization to assess the need for
change in this area and to introduce new strategies that
take into account more diverse understandings of popu-
lation subgroups.

In summary, regarding the role of preventive vaccina-
tions in the prevention of cardiovascular diseases, the
knowledge of adults, both those with and those without
cardiovascular diseases, was low. The amount of informa-
tion provided by doctors on preventive vaccinations and
their quality was considered insufficient by the majority
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of participants. There is a need to raise public awareness
of the effects of avoiding preventive vaccinations, espe-
cially among members of the health care system, and to
mobilize them to provide scientifically valid information
in this regard and to recommend vaccinations to their
patients. It is important to continuously increase public
confidence in this preventive measure and to take all pos-
sible measures to effectively combat the demonization
of vaccines through social media and other information
platforms.

Further research should focus on ways that will
ensure the cheapest and most effective way to pro-
vide information on immunization in a way that has
the greatest impact on society. It is also worth trying
to accurately assess the effectiveness of communica-
tion between members of the health care system and
patients. Data from this study are available from the
corresponding author on reasonable request.
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