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Abstract: Background: Despite the stability of global vaccination coverage, over 19 million children
worldwide do not currently receive basic vaccines. Over the past several years, there has been a
dramatic drop in the number of vaccinated children worldwide. The implementation of the vaccination
program and the scope of protection depend on the parents or legal guardians, who decide whether to
vaccinate their child or not. Studies were conducted to assess parents’ knowledge, attitudes, and beliefs
about vaccines, as well as the role of healthcare providers in parents’ decisions. Methods: A population
survey was conducted in 2018–2019. Parents or legal guardians of the children were invited to
participate in the study during their visits to the clinic for healthy or sick children. The method used
in the research was a diagnostic survey. Results: According to the conducted research, men and
women constituted 45% and 55% of participants, respectively. The average age of men was 44,
while, for women, it was 41. Internal research showed that as much as 71% of parents declared the
need for vaccination, although 41% of parents vaccinated their children according to the vaccination
calendar. The most frequently mentioned concerns included the possibility of adverse vaccination
reactions (22%), the occurrence of autism (7%), and child death (6%). General practitioners had,
by far, the greatest impact on the use of protective vaccination in children (73% women and 80% men),
although there were cases of discouraging the performance of compulsory vaccinations (41%),
and mentioning a doctor (38%) or nurse (3%). Conclusions: Modifiable determinants of the negative
attitude toward vaccinations are caused mainly by the lack of knowledge. These obstacles in
vaccinations can be overcome by improving health education in terms of the vaccination program.

Keywords: vaccinations; vaccination program; infectious diseases; parents’ attitude

1. Introduction

The course of infectious diseases is not always mild, and there is always a risk of serious complications
and even death, particularly in younger children. Therefore, the development of preventive vaccinations
is considered as one of the greatest achievements of modern medicine. Vaccinations are currently
the most effective method of preventing infectious diseases, reducing morbidity and the number
of complications and deaths, and allowing complete elimination of the disease. According to the
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World Health Organization, vaccinations prevent 2–3 million deaths worldwide annually [1–3].
Protective vaccinations are recommended for all children. Therefore, their safety is the highest priority
and duty of social policy. Before registration, all modern vaccines undergo thorough, meticulous,
and reliable safety testing supervised by institutions established in individual countries. In Poland,
vaccinations undergo safety testing by the Office for Registration of Medicinal Products, Medical Devices,
and Biocidal Products; in Europe—the European Medicines Agency (EMA) and, established by the
World Health Organization, the Global Advisory Committee on Vaccine Safety (GACVS); and in the
United States—the Vaccine Adverse Event Reporting System [4,5]. Despite the stability of global
vaccination coverage, over 19 million children worldwide do not currently receive basic vaccines.
Over the past several years, there has been a dramatic drop in the number of vaccinated children
worldwide. Recent studies estimate that about one in eight children up to the age of two in the United
States are undervaccinated due to their parents’ choice, and most doctors report at least one refusal to
vaccinate per month [6–8]. Also, in Poland, a growing tendency to avoid vaccination has been observed.
In 2011, the parents’ refusal was the reason for not vaccinating about 4700 children, and in 2014,
over 12,000 parents refused to vaccinate their children. In 2017, this number increased to over 30,000
children [9,10]. The implementation of the vaccination program and the scope of protection depend on
the parents or legal guardians, who decide whether to vaccinate their child or not. Their decision may
result in vaccination being delayed or even refused. The increasing number of unvaccinated children is
likely due to parents’ concerns about the alleged negative impact of vaccines on health, as well as the
availability of unreliable information propagated by the antivaccination movement [11–14]. Trying to
understand the attitudes of parents, their opinion on vaccinations, and the reasons for the decision not
to vaccinate their child will allow extensive and appropriately targeted educational activities to be
planned and aimed at protecting child’s health through vaccination.

2. The Objective of the Work

The study aimed to assess parents’ knowledge, opinions, views, and attitudes about preventive
vaccinations, as well as to analyze how healthcare providers impacted the parents’ decision-making.

3. Material and Method

3.1. Study Design

A population survey was conducted in the Podkarpackie Voivodeship in the Clinical Voivodeship
Hospital in Rzeszow, the Healthcare Centre in Jarosław, and Primary Care facilities in Przemysl,
Jarosław, and Rzeszow districts in 2018–2019. The main indicator of participation in the study was the
age of children, which was between 10 and 14 years, since the majority of compulsory vaccinations
were already carried out according to the current vaccination calendar. The Preventive Vaccination
Programme (PSO) is the main source of recent information regarding vaccinations in Poland, and it
is published annually by the Chief Sanitary Inspector. The Ministry of Health in Poland aims at the
implementation of the compulsory vaccination scheme among children using free vaccines funded by
the government budget using non–reimbursed combination vaccines and recommended vaccinations
against certain infectious diseases included in services paid by caretakers. Doctors and hospital
personnel are obligated to provide parents with detailed information regarding compulsory and
accessible methods of immunoprophylaxis for their children. The current PSO includes following
compulsory vaccines: Tuberculosis (vaccination performed before the child leaves the neonatal unit),
diphtheria, pertussis, tetanus (the complete vaccination consists of 4 doses of the vaccine, the first
vaccination takes place at the age of 6 to 8 weeks, the second and third at 3–4 months and 5–6 months,
and the fourth at 16 to 18 months), measles, rubella, mumps (the first vaccination takes place at the
age of 13–14 months, the second at one year), poliomyelitis (the first dose takes place at 3–4 months
of age, the second dose at 5–6 months, the third dose at 16–18 months, and an additional dose at
the age of 6 years), hepatitis B (the full vaccination cycle includes 3 doses applied in the ages of 0, 1,
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and 6 months), and infections caused by Haemophilus influenzae B (the full vaccination cycle includes
3 doses applied every 4–8 weeks and an additional dose at the age of 2 years, the first vaccination
at 6–8 weeks of age), as well as vaccinations against pneumococcal infections (the full vaccination
cycle consists of 3 doses, the first one is applied at the age of 2 months, and doses continue until
the age of 5 years). The prevention is complemented by following recommended payable vaccines:
Meningococcal infections, chickenpox, rotaviruses, hepatitis A, meningitis, influenza, and human
papilloma virus. Parents or legal guardians of the children were invited to participate in the study
during their visits to the clinic for healthy or sick children. Each invited person was informed about
the purpose of the study. The respondents were given the opportunity to complete an online survey or
its paper version.

3.2. Sample

The study covered 2300 people residing in the Podkarpackie Voivodeship, 1265 women (55%) and
1035 men (45%). Most of the respondents lived in the city (68%), the remaining persons were rural
residents (32%).

3.3. Method

The method used in the research was a diagnostic survey, and the technique used was surveying.
The research tool was a survey questionnaire. The main part of the questionnaire included questions
about parents’ knowledge of current vaccination schedules, vaccine side effects, the presence of
contraindications for vaccination, the vaccination qualification procedure, and vaccination safety, as well
as preferred sources of information and the role of healthcare professionals in providing information
on vaccination and in deciding whether or not a child should be vaccinated. The questionnaire was
verified by testing a group of 100 parents in Poland within a month.

3.4. Ethical Considerations

The study was approved by the WMU Bioethics Committee (KB 386/2009). Participation in this
study was voluntary and anonymous, and respondents were informed of their right to refuse or
withdraw from the study at any time. Every respondent was informed of the purpose of the study and
the time of completion of the study.

3.5. Data Analysis

All data obtained were collected and analyzed using Prism 4.0. Descriptive statistics were used to
determine the percentages and 95% confidence interval (CI). Statistical characteristics of continuous
variables were presented in the form of arithmetic means, standard deviations, and medians. Statistical
characteristics of step and qualitative variables were presented in the form of numerical and percentage
distributions using the Student’s t-test or Mann–Whitney U test. A correlation was determined using
Pearson’s test, while χ2 was used for comparison between groups. Significance was assessed at p < 0.05.
The chi-square test was used to assess the diversity of opinions on vaccination safety in groups.
The repeatability of responses to individual questions was assessed using Kappa Cohen statistics.
Missing data were excluded from all analyses.

4. Results

According to the conducted research, women constituted 55% of participants (95% CI: 51–59),
and men constituted 45% (95% CI: 42–51). The average age of men was 44, while for women, it was 41.
Almost half of the surveyed women declared secondary education (48%, 95% CI: 41–50), vocational
education, (30%, 95% CI: 25–35), or higher education (22%, 95% CI: 19–30). Also, in the case of men,
secondary education predominated (43%, 95% CI: 38–47). Vocational education was declared by 37% of
respondents (95% CI: 31–41), and higher education was declared by 20% (95% CI: 16–26). Vaccinations
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carried out negatively correlated with both the age of parents (p < 0.0001) and the level of education
(p < 0.0001). Other descriptive statistics are included in Table 1.

Table 1. Descriptive statistics of the examined group of parents.

Total

Sex n = 2300
women (N/%) 1265/55%
men (N/%) 1035/45%

The age of Women
± standard deviation 41.2 ± 7.01
scope [23; 55]
median 41
95%CI [39.8; 41.8]

The age of Men
± standard deviation 43.8 ± 4.9
scope [27; 52]
median 44
95%CI [43.3; 44.0]

Place of Residence
city (N/%) 1564/68%
village (N/%) 736/32%

Financial Situation
very good (N/%) 184/8%
good (N/%) 1058/46%
average (N/%) 1012/44%
bed (N/%) 46/2%

Number of Children Owned
one child (N/%) 1265/55%
two children (N/%) 874/38%
three children (N/%) 161/7%

Women’s Education
higher education (N/%) 278/22%
secondary education (N/%) 607/48%
vocational education (N/%) 380/30%

Men’s Education
higher education (N/%) 207/20%
secondary education (N/%) 445/43%
vocational education (N/%) 383/37%

During the assessment of parents’ personal opinions about vaccinations, 71% (95% CI: 69–73)
responded favorably, declaring the need to perform them, 18% (95% CI: 13–23) responded indifferently,
and 11% (95% CI: 8–18) were against vaccinations. As many as 91% (95% CI: 88–92) of the respondents
believed that vaccinations have a significant impact on the child’s health, including as many as 35%
(95% CI: 23–37) who believed it is not a positive impact. More than half of the respondents believed
that the State should not impose the obligation to vaccinate children (53% of women and 51% of men,
95% CI: 52–60) while, 44% of women and 41% of men (95% CI: 41–48) claimed that vaccinations should
be voluntary, and 3% of women and 8% of men (95% CI: 1–19) had no opinion on this subject. A general
practitioner had the greatest impact on a parent’s decision to vaccinate, with 73% of women and 80%
of men (95% CI: 71–82) following their advice, 44% women and 41% of men claiming that vaccinations
should be voluntary, and 3% of women and 8% of men having no opinion on the subject. Other parents
declared completely independent decision–making (27% of women and 20% of men, 95% CI: 13–29).
According to parents, their independent decision was mostly influenced by research (31%, 95% CI:
23–37), their own feelings and beliefs (26%, 95% CI: 13–41), friends and family experiences (11%, 95% CI:
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8–18), their own experience (17%, 95% CI: 11–21), or possible side effects (10%, 95% CI: 8–16). As many
as 41% (95% CI: 39–48) of parents admitted that they had encountered the situation of discouraging the
performance of compulsory vaccinations, mentioning a doctor (38%, 95% CI: 31–44), friends and family
(27%, 95% CI: 22–31), parents of children with vaccine adverse event (7%, 95% CI: 1–14), or a nurse
(3%, 95% CI: 1–11). During the assessment of parents’ concerns about vaccinations, more than half
(58% of women and 68% of men, 95% CI: 51–69) expressed concern about the allegedly harmful effects
of vaccinations on their children’s health, and in particular, of adverse vaccination reactions (22%, 95 %
CI: 20–29), autism (7%, 95% CI: 2–13), and child death (6%, 95% CI: 2–13). According to the results of
simple analysis, the level of confidence in vaccination safety was associated in a statistically significant
way with a negative assessment of the occurrence of vaccination complications. Educated people
perceived vaccinations as less safe than those with lower levels of education (p = 0.03).

During the analysis of the vaccination system in the study group, it was found that 41% of parents
(95% CI: 37–46) vaccinated their children according to the calendar, 41% (95% CI: 37–46) bought
combination vaccines to reduce the number of pricks, and 18% (95% CI: 13–25) did not vaccinate
their children at all. As many as 40% (95% CI: 39–44) of parents admitted that they refused specific
vaccinations (Figure 1). During the assessment of the regularity of vaccinations according to the
vaccination calendar, 66% of women and 70% of men (95% CI: 62–72) met the due dates, 26% of
women and 24% of men (95% CI: 19–32) did not always meet due dates, and 8% of women and
6% of men (95% CI: 4–7) did not meet the recommended vaccination dates. As a reason for not
complying with this obligation, parents mentioned mild infectious diseases of the child (71%, 95% CI:
71–77), chronic infectious diseases (35%, 95% CI: 31–41), the occurrence of convulsions after previous
vaccination in a child (12%, 95% CI: 11–17), and 6% mentioned a lack of time (95% CI: 4–9). Among
those who did not always or did not comply with vaccination dates, 72% of parents (95% CI: 69–79)
vaccinated their child as soon as possible, 22% (95% CI: 19–25) vaccinated their child after receiving a
call from the Vaccination Center, and 6% (95% CI: 4–9)vaccinated their child according to their own
availability and vaccinations were performed without a schedule. According to the results of the
simple analysis, the level of confidence in vaccination safety was statistically significant in relation to
the negative assessment of vaccination by professionals. Parents who received a negative opinion on
vaccination from a doctor were less likely to decide to vaccinate their child or refused vaccination with
specific vaccines (p = 0.05).
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During the analysis of the use of optional vaccines, it was found that only 28% (95% CI: 19–31)
of surveyed parents confirmed the use of optional vaccines. The decision to buy the recommended
vaccines was motivated by the fear of falling ill and complications after the disease (84%, 95% CI: 81–89),
advertisements (13%, 95% CI: 8–18), or doctor’s recommendation (24%, 95% CI: 19–31). When buying
a vaccine for their child, 74% of parents (95% CI: 71–79) took into account the price of the vaccine,
65% (95% CI: 63–72) took into account knowledge about the vaccine, and 58% (95% CI: 54–62) took
into account several punctures at one visit and doctor’s recommendations (3%, 95% CI: 1–9). The most
frequently mentioned optional vaccines given to children were the pneumococcal (37%, 95% CI: 28–39),
rotavirus (25%, 95% CI: 21–32), meningococcal (20%, 95% CI: 13–25), and influenza (3%, 95% CI: 1–5)
vaccines. The reason for not purchasing recommended vaccines were financial situation (90%, 95% CI:
88–92), fear of side effects (32%, 95% CI: 31–38), poor information (63%, 95% CI: 53–67), and doubts
about the actual effectiveness of these vaccines (13%, 95% CI: 8–18). According to the results of simple
analysis, the frequency of nonobligatory vaccinations for motivation was statistically significantly
associated with a negative assessment of vaccination costs. People who considered vaccinations
expensive were less likely to vaccinate their children with the recommended vaccine (p = 0.05).

The study evaluated parents’ opinions about medical personnel and the environment in which
vaccinations were carried out. The waiting time was rated positively by 81% (95% CI: 78–84),
staff courtesy by 81% (95% CI: 78–84), aesthetics of the rooms by 86% (95% CI: 79–89), office equipment
with children’s accessories by 85% (95% CI: 80–88), interest in the child by 85% (95% CI: 80–88), efficiency
of performing medical examination by 75% (95% CI: 70–80), efficiency of performing vaccination
by 83% (95% CI: 80–88), and competence in providing information on vaccinations and possible
complications by 75% (95% CI: 70–80). For the degree of satisfaction with the information received from
the doctor about the vaccination schedule and vaccination effectiveness, the results were as follows:
36% of parents (95% CI: 26–41) were very satisfied, 46% were satisfied (95% CI: 42–50), and 18% were
dissatisfied (95% CI: 10–22).

The parents’ knowledge of preventive vaccinations was subsequently analyzed. The vast majority
of surveyed parents (76% of women and 56% of men, 95% CI: 64–60) declared good knowledge of
immunization issues, partial knowledge was declared by 22% of women and 34% of men (95% CI: 19–41),
and 2% of women and 10% of men (95% CI: 1–16) did not have knowledge about preventive vaccinations.
The information was provided mainly by doctors (53%, 95% CI: 46–59) (Figure 2).
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The study showed that 95% of women and 89% of men (95% CI: 84–98) considered vaccines
as supplements that stimulate the immune system to raise immunity (85% of women and 86% of
men, 95% CI: 84–98). Of the mild reactions that are likely to occur after vaccination, the most often
mentioned were fever (27% of women and 30% of men, 95% CI: 24–38), redness (24% of women and
26% of men, 95% CI: 19–30), and edema (23% of women and 24% of men, 95% CI: 19–30) (Figure 3).

Int. J. Environ. Res. Public Health 2020, 17, x 7 of 13 

 

The study showed that 95% of women and 89% of men (95% CI: 84–98) considered vaccines as 
supplements that stimulate the immune system to raise immunity (85% of women and 86% of men, 
95% CI: 84–98). Of the mild reactions that are likely to occur after vaccination, the most often 
mentioned were fever (27% of women and 30% of men, 95% CI: 24–38), redness (24% of women and 
26% of men, 95% CI: 19–30), and edema (23% of women and 24% of men, 95% CI: 19–30) (Figure 3). 

 
Figure 3. Parents’ knowledge of possible vaccination reactions. 

As a contraindication for vaccination, the respondents mentioned the child taking an antibiotic 
(17% of women and 20% of men, 95% CI: 10–22), fever (16% of women and 25% of men, 95% CI: 14–
28), and allergic reaction after previous vaccine (73% of women and 51% of men, 95% CI: 47–80). 
Vaccination qualification should be carried out by the doctor according to 97% of respondents (95% 
CI: 94–99), while 3% (95% CI: 1–4) believed that it should be done by parents. Most parents (78% of 
women and 76% of men, 95% CI: 74–79) claimed that unwanted vaccination reactions do not always 
occur in every child, and that this is an abnormal reaction of the body after vaccination. The most 
commonly reported symptoms of vaccine adverse event were respiratory symptoms (21%, 95% CI: 
10–20), autism (15%, 95% CI: 10–22), and convulsions (23%, 95% CI: 19–30) (Figure 4). 

 
Figure 4. Parents’ knowledge of possible vaccine adverse event. 
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As a contraindication for vaccination, the respondents mentioned the child taking an antibiotic
(17% of women and 20% of men, 95% CI: 10–22), fever (16% of women and 25% of men, 95% CI: 14–28),
and allergic reaction after previous vaccine (73% of women and 51% of men, 95% CI: 47–80). Vaccination
qualification should be carried out by the doctor according to 97% of respondents (95% CI: 94–99),
while 3% (95% CI: 1–4) believed that it should be done by parents. Most parents (78% of women
and 76% of men, 95% CI: 74–79) claimed that unwanted vaccination reactions do not always occur in
every child, and that this is an abnormal reaction of the body after vaccination. The most commonly
reported symptoms of vaccine adverse event were respiratory symptoms (21%, 95% CI: 10–20), autism
(15%, 95% CI: 10–22), and convulsions (23%, 95% CI: 19–30) (Figure 4).

Of the participants, 74% of women and 61% of men (95% CI: 59–79) had heard of combination
vaccines. According to them, combination vaccines are new generation vaccines (43% of women and
40% of men, 95% of CI: 39–47), vaccines that reduce the number of punctures (92% of women and 90%
of men, 95% CI: 89–97), vaccines immunizing against several infectious diseases simultaneously (68% of
women and 54% of men, 95 % CI: 49–70), and safer than traditional vaccines (13% of women and
19% of men, 95% CI: 9–22). In the studied group, there was a very strong positive linear relationship
between the source of knowledge and knowing about preventive vaccinations (+0.993), meaning that
people acquiring knowledge directly and from reliable sources, i.e., from medical personnel, presented
a higher level of knowledge.

The study attempted to analyze the occurrence of vaccine adverse events in the children of the
respondents. According to 78% (95% CI: 75–81) of respondents, adverse vaccination reactions occurred.
As many as 37% (95% CI: 35–39) did not remember the duration of the adverse vaccination reaction.
In 8%, the vaccination reaction lasted 24 h; according to 12% (95% CI: 9–14), it could be observed for
3 days; according to 10% (95% CI: 7–11), it occurred for 7 days; 15% (95% CI: 14–17) replied that the
symptoms lasted a few weeks; and 19% (95% CI: 15–20) reported that symptoms lasted a few years.
The symptoms mentioned by parents were high fever (23%, 95% CI: 21–25), neurological disorders
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(14%, 95% CI: 12–16), autism (6%, 95% CI: 5–8), convulsions (20%, 95% CI: 18–21), and developmental
disorder (18%, 95% CI: 17–20).
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5. Discussion

The introduction of common preventive vaccinations remains one of the greatest achievements
in public healthcare history. Routine vaccinations during childhood are crucial for the health of
individual people, as well as populational health. In Poland, preventive vaccinations are required
by law. People temporarily present in Poland are also required, according to the law, to receive
compulsory preventive vaccines included in the National Preventive Vaccination Programme. In case
a person is not fully able to take legal action, their legal guardian is required to fulfill the obligation.
The Chief Sanitary Inspector announces the Preventive Vaccination Programme for a given year in
the Journal of the Ministry of Health, providing detailed instructions regarding particular vaccinations,
the current epidemiological situation, and WHO recommendations. The Programme is published
before 31st October in the year preceding the year of the Programme’s implementation. The scheme of
obligatory and recommended vaccinations is implemented according to the Programme. The costs of
vaccines and performing vaccinations are covered by the part of the government budget controlled by
the Minister of Health. The obligatory preventive vaccinations of insured citizens are performed by
the healthcare providers that have signed the contract with the National Health Fund. The costs of
obligatory preventive vaccinations for uninsured citizens are fully covered by the government budget.
Recommended vaccinations are voluntary and performed using fully payable vaccines recommended
by the Chief Sanitary Inspector. Due to performing preventive vaccination, the hospital personnel are
required to fulfill various law obligations. The performance of the obligatory preventive vaccination
needs to be preceded with a medical examination in order to eliminate contraindications for the
vaccination. The vaccination cannot be performed more than 24 h after the medical examination date
indicated on the certificate. Obligatory vaccinations are performed by doctors, nurses, and midwives.
Their duties include informing the patient or their legal guardian of the obligatory vaccination, as well
as informing about recommended vaccinations. Moreover, the doctor who suspects or recognizes the
occurrence of the adverse effect is obliged to report such event within 24 h to the District Sanitary
Inspector [15–18].

The state of preventive vaccinations of children in Poland is satisfactory. The percentage of
vaccinated children is higher than in many other countries of the European Union. It reaches the
target values approved by the World Health Organization, the United Nations International Children’s
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Emergency Fund, and the United Nations Children’s Fund. Despite the majority of children being
vaccinated, concerns regarding the safety and effectiveness of vaccines have caused growth in the
number of unvaccinated children due to their parents and legal guardians avoiding fulfilling the
vaccination obligation [15]. The research conducted by Pieszka (2016) showed that 86% of Polish
parents vaccinated their children according to the schedule [16], while the individual research showed
that 70.9% of parents expressed the need to vaccinate their children. However, 41.3% of parents
vaccinated their children according to the schedule. The percentage of avoiding vaccination varies
between countries, but the trend is generally increasing. The research conducted by Heininger U.
in Germany showed that 65.1% of respondents refused to vaccinate their children [19]. In the U.S.,
one in eight children by the age of two is insufficiently vaccinated, and in Australia, 92.2% of children
received vaccines in 2012. The percentage of avoiding vaccination has reached the highest level in
history—94.78% [6,7,20,21].

The individual research showed that, due to the high cost, only 28.4% of parents chose
recommended or combined vaccines. It has been confirmed by the research conducted by Pomian–Osiak,
which showed that the cost of combined vaccines was the reason of performing free vaccinations [17].
Also, Kochman and Rudzińska, as well as Pieszka, additionally analyzed the relation between the
number of children in the household and buying combined vaccines. It was stated that parents who
had one child use combined vaccines more often than parents of three or more children [16,18].

The reason for avoiding the vaccination of children, according to numerous authors,
is parents’ concerns. A review of the available literature showed that parents’ beliefs about the
possibility of serious vaccination reactions are important factors strongly associated with vaccination
fluctuations. Caregivers’ concerns mostly focus on the composition of vaccines, as well as on side
effects usually associated with their own negative vaccination experience. The first results of the
European project VACSATC, which aimed to track parents’ attitudes to vaccination in several European
countries, carried out in 2008–2009, showed a generally positive attitude of parents toward vaccination
in childhood vaccination programs [14,22,23]. The most frequently mentioned concerns included the
possibility of adverse vaccination reactions (22%), the occurrence of autism (7%), and child death (6%).
As shown in the research by Rogalska et al., the main reason for refusal of vaccination of children
was the concern about the adverse vaccine effect. The concerns were also related to the simultaneous
immunization of children against too many illnesses (34%) and safety of vaccines. (21%) [24]. Similar
opinions of parents about an excessive burden of the immune system due to vaccination were described
in the research by Heininger et al. [19] and Offit et al. [25]. Most often, younger parents with a lower
level of education vaccinate their children according to the calendar, which has been confirmed by
data from international literature, emphasizing that the level of parental education also contributed to
fluctuations [7]. Opel et al. found that parents with a higher level of education were almost four-times
more concerned about vaccine safety than those with a lower level of education [26]. Similarly,
Smith et al. found that refusing to accept all childhood vaccines was more common among parents
with higher education than those with lower education [27]. Paulussen et al. showed that higher
levels of education had a predictive character in case of the negative intention of vaccination [28]. Also,
Opstelten et al. found a greater frequency of refusing vaccination among the educated parents [29].

The lack of knowledge about the benefits of vaccination, as well as incorrect information published
on the Internet, can influence the parents’ decision to not vaccinate their children. As studies
have shown, parents’ fear may be due to the increasing activity of antivaccination movements and their
frequent campaigns presenting vaccines as harmful. This has also been confirmed by data published
by the Polish State Sanitary Inspectorate, which shows that, for every third unvaccinated child (32%),
the parents’ decision was influenced by antivaccination movements [19,20,23,30]. In recent years,
many hypotheses have been formulated, of which there is no scientific evidence. They are related
to the impact of preventive vaccinations on the occurrence of autoimmune diseases and autism.
The hypothesis of the autoaggressive effect of vaccines seems to be similar to the genes of microbial
and human proteins, which means that, during vaccination, the immune system mistakenly recognizes
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and, as a result, attacks its own antigens. The foundations of this theory have remained undocumented.
However, vaccination has been shown to protect against exacerbations and infections in patients with
autoimmune diseases. Further hypotheses have concerned the impact of vaccines on multiple sclerosis,
nephrotic syndrome, type 1 diabetes, or chronic arthritis. The Global Advisory Committee on Vaccine
Safety analyzed reports appearing in 2000–2002 regarding the relationship between the occurrence of
lymphocytic leukemia after hepatitis B vaccination. These reports have not yet been confirmed [31–33].
At the beginning of 1990s, Andrew Wakefield presented a concept of the alleged relationship between
the MMR vaccination and autistic disorders. After analyzing available unpublished studies, The Global
Advisory Committee on Vaccine Safety (GACVS) clearly stated that this concept was not confirmed.
In January 2010, The Lancet removed articles by Wakefield from their archive. Evidence supporting this
concept was found to be false and manipulated, while Wakefield was found to be a fraudster in a court
order [33–35]. The following report by Allan Philips focused on the suspected relationship between
neurodevelopmental disorders in children using thiomersal, an organic mercury compound showing
antiseptic and antifungal properties, which is a preservative used in vaccines in concentrations of
0.001–0.01% [36,37]. In 1999, the Public Health Service and the American Academy of Pediatrics
issued a statement calling for the removal of mercury preservatives from all vaccines given to children.
Research on the harmfulness of mercury compounds contained in vaccines has also been commissioned.
This raised general concern, even though the harmfulness of thimerosal has never been proven. It is
now known that there are no contraindications for the use of vaccines containing thimerosal in children
and adults, including women who are not pregnant. All studies have shown a lack of relationship
between thimerosal and autism [2,5,15,24]. As shown in the research by Facciola et al., the relative
acquaintance percentage of people affected by vaccination was 43.3%, but only 13.9% said they knew the
person directly. This discovery suggests that the idea of harmful vaccines is present among the public
opinion and is easily passed onto others, as indirect knowledge accounted for 29.4% [5]. According to
the internal research, as many as 78% of parents claimed that their children had adverse vaccination
reactions, but this was due to lack of knowledge about the distinction between vaccination reactions
that can occur after each vaccination dose and adverse reactions, which are pathological phenomena.

Parents have a responsibility to make decisions in the best interest of their children. Parents,
taking into account medical advice and statistical information on risk and benefits, do not decide to
vaccinate their child. The lack of sufficient information on preventive vaccinations often explains the
lack of trust in childhood vaccination programs. Usually, it is a lack of knowledge about the etiology of
infectious diseases that contributes to the development of so-called antivaccination movements. Various
healthcare professionals play a key role in communication with parents. According to Facciola et al.,
only 18% of doctors favored recommended vaccinations, while 47.5% were opposed to vaccines [5].
Internal research has not confirmed this tendency, as General Practitioners have, by far, the greatest
impact on the use of protective vaccination in children (73% women and 80% men), although there
were cases of discouraging the performance of compulsory vaccinations (41%), and mentioning a
doctor (38%) and nurse (3%). Similar results were obtained by Heininger U., which showed that
GPs have the most significant role in educating parents regarding vaccinations. A GP, as the most
available and reliable source of information, is a person who has the greatest impact on the parents’
decision. Among 6025 respondents, 5722 (95.0%) mentioned their GP as the most important source
of information on immunization, before leaflets (48.0%), health magazines (44.7%), and the Internet
(38.7%) [19].

Insufficient contact with doctors and nurses, lack of reliable information from specialists regarding
safety, mechanisms and effectivity of vaccinations, and negative attitude are important factors
influencing parents’ attitude toward children vaccination, and they can even become the greatest
obstacle in vaccination implementation [2,24,38]. Although a randomized study by Wilson revealed
that neither evidence-based teaching nor presentations of polio survivors changed the chiropractics’
perception of vaccination, it is assumed that education and discussion with practitioners are ways
to increase the acceptance of vaccinations [4,39–43]. Therefore, healthcare professionals, as internal
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research has also shown, should provide complete information on the risks and benefits of immunization
and targeted diseases, as well as information on the effectiveness and risk of alternative methods,
including the refusal of vaccination. Information should be presented in a way that supports conscious
decision–making, which provides parents with the necessary basis to make accurate decisions [4,44–46].
Highly educated parents should choose such strategy to be their priority. Various research, including
individual research, has shown that educated people more rarely perceived vaccinations as safe,
compared to respondents with lover levels of education (p = 0.03). More effective cooperation with
the society is required, which can be achieved by providing reliable information and discussions.
In this field, the educational role of medical personnel is of the utmost importance. Due to their direct
contact with parents, medical workers are oriented in the current situation and have the possibility, as
well as the obligation, of educating the concerned parents and caretakers [9].

6. Conclusions

1. Modifiable determinants of the negative attitude toward vaccinations are caused mainly by
the lack of knowledge. These obstacles in vaccinations can be overcome by improving health
education in terms of the vaccination program.

2. The cost of combined and recommended vaccines is a significant financial obstacle for Polish
parents. That should convince Polish legislators to take into consideration at least partial
reimbursement of combined and recommended vaccines.

3. Regular monitoring of parents’ attitudes toward the vaccination program will allow for the
adjustment of educational programs to current needs.
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1. Mrożek-Budzyn, D.; Kiełtyka, A. Factors influencing vaccination coverage improvement in Malopolskie
voivodeship according to parents opinion. Epidemiol. Rev. 2007, 61, 143–151.

2. Hussain, A.; Ali, S.; Ahmed, M.; Hussain, S. The Anti-vaccination Movement: A Regression in Modern
Medicine. Cureus 2018, 10, 2919. [CrossRef] [PubMed]

3. Bernatowska, E. Non–specific effects of vaccination—Do vaccines harm the children? Stand Med. 2009, 6,
712–718.

4. Yarwood, J.; Noakes, K.; Kennedy, D.; Campbell, H.; Salisbury, D.M. Tracking mothers attitudes to childhood
immunisation 1991–2001. Vaccine 2005, 23, 5670–5687. [CrossRef] [PubMed]

5. Facciolà, A.; Visalli, G.; Orlando, A.; Bertuccio, M.P.; Spataro, P.; Squeri, R.; Picerno, I.; Di Pietro, A. Vaccine
hesitancy: An overview on parents’ opinions about vaccination and possible reasons of vaccine refusal.
J. Public Heal. Res. 2019, 8, 1436. [CrossRef] [PubMed]

6. Glanz, J.M.; Newcomer, S.R.; Narwaney, K.; Hambidge, S.J.; Daley, M.F.; Wagner, N.M.; McClure, D.L.; Xu, S.;
Rowhani-Rahbar, A.; Lee, G.; et al. A Population-Based Cohort Study of Undervaccination in 8 Managed
Care Organizations Across the United States. Jama Pediatr. 2013, 167, 274–281. [CrossRef]

7. Gowda, C.; Dempsey, A. The rise (and fall?) of parental vaccine hesitancy. Hum. Vaccines Immunother. 2013,
9, 1755–1762. [CrossRef]
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18. Kochman, D.; Rudzińska, T. Importance of the parents’ education in context of obligatory and recommended
vaccinations at children in age 0–2 years. Nurs. Probl. 2008, 16, 163–172.

19. Heininger, U. An internet-based survey on parental attitudes towards immunization. Vaccine 2006, 24,
6351–6355. [CrossRef]

20. Nie znaleziono strony. Available online: https://szczepienia.pzh.gov.pl/faq/jak--wyglada--obowiazek-
-szczepien--w--roznych--krajach/ (accessed on 16 May 2020).

21. Gilmour, J.; Harrison, C.; Asadi, L.; Cohen, M.H.; Vohra, S. Childhood Immunization: When Physicians and
Parents Disagree. Pediatr. 2011, 128, S167–S174. [CrossRef]

22. Giambi, C.; Fabiani, M.; D’Ancona, F.; Ferrara, L.; Fiacchini, D.; Gallo, T.; Martinelli, D.; Pascucci, M.G.;
Prato, R.; Filia, A.; et al. Parental vaccine hesitancy in Italy—Results from a national survey. Vaccine 2018, 36,
779–787. [CrossRef] [PubMed]

23. Brown, K.; Kroll, J.S.; Hudson, M.J.; Ramsay, M.; Green, J.; Long, S.J.; Vincent, C.; Fraser, G.; Sevdalis, N. Factors
underlying parental decisions about combination childhood vaccinations including MMR: A systematic
review. Vaccine 2010, 28, 4235–4248. [CrossRef] [PubMed]

24. Rogalska, J.; Augustynowicz, E.; Gzyl, A.; Stefanoff, P. Parental attitudes towards childhood immunisations
in Poland. Epidemiol. Rev. 2010, 64, 91–97.

25. Offit, P.A.; Quarles, J.; Gerber, M.A.; Hackett, C.; Marcuse, E.K.; Kollmann, T.R.; Gellin, B.G.; Landry, S.
Addressing parents’ concerns: Do multiple vaccines overwhelm or weaken the infant’s immune system?
Pediatr. 2002, 109, 124–129. [CrossRef] [PubMed]

26. Opel, D.J.; Taylor, J.A.; Mangione-Smith, R.; Solomon, C.; Zhao, C.; Catz, S.; Martin, D. Validity and reliability
of a survey to identify vaccine-hesitant parents. Vaccine 2011, 29, 6598–6605. [CrossRef]

27. Smith, P.J. Children Who Have Received No Vaccines: Who Are They and Where Do They Live? Pediatr.
2004, 114, 187–195. [CrossRef]

28. Paulussen, T.; Hoekstra, F.; Lanting, C.; Buijs, G.; HiraSing, R. Determinants of Dutch parents’ decisions to
vaccinate their child. Vaccine 2006, 24, 644–651. [CrossRef]

29. Opstelten, W.; Hak, E.; Verheij, T.J.; Van Essen, G.A. Introducing a pneumococcal vaccine to an existing
influenza immunization program: Vaccination rates and predictors of noncompliance. Am. J. Med. 2001, 111,
474–479. [CrossRef]

30. Endrich, M.M.; Blank, P.R.; Szucs, T.D. Influenza vaccination uptake and socioeconomic determinants in 11
European countries. Vaccine 2009, 27, 4018–4024. [CrossRef]

31. Baker, M.A.; Kaelber, D.C.; Bar-Shain, D.S.; Moro, P.L.; Zambarano, B.; Mazza, M.; Garcia, C.; Henry, A.;
Platt, R.; Klompas, M. Advanced Clinical Decision Support for Vaccine Adverse Event Detection and
Reporting. Clin. Infect. Dis. 2015, 61, 864–870. [CrossRef]

http://dx.doi.org/10.1016/j.vaccine.2014.11.022
http://www.ncbi.nlm.nih.gov/pubmed/25448096
http://dx.doi.org/10.1016/j.clinthera.2017.07.003
http://www.ncbi.nlm.nih.gov/pubmed/28774498
http://dx.doi.org/10.15557/PiMR.2018.0020
http://dx.doi.org/10.5604/20834543.1220526
http://dx.doi.org/10.1016/j.vaccine.2006.05.029
https://szczepienia.pzh.gov.pl/faq/jak--wyglada--obowiazek--szczepien--w--roznych--krajach/
https://szczepienia.pzh.gov.pl/faq/jak--wyglada--obowiazek--szczepien--w--roznych--krajach/
http://dx.doi.org/10.1542/peds.2010-2720E
http://dx.doi.org/10.1016/j.vaccine.2017.12.074
http://www.ncbi.nlm.nih.gov/pubmed/29325822
http://dx.doi.org/10.1016/j.vaccine.2010.04.052
http://www.ncbi.nlm.nih.gov/pubmed/20438879
http://dx.doi.org/10.1542/peds.109.1.124
http://www.ncbi.nlm.nih.gov/pubmed/11773551
http://dx.doi.org/10.1016/j.vaccine.2011.06.115
http://dx.doi.org/10.1542/peds.114.1.187
http://dx.doi.org/10.1016/j.vaccine.2005.08.053
http://dx.doi.org/10.1016/S0002-9343(01)00880-4
http://dx.doi.org/10.1016/j.vaccine.2009.04.029
http://dx.doi.org/10.1093/cid/civ430


Int. J. Environ. Res. Public Health 2020, 17, 3694 13 of 13

32. McNeil, M.M.; Gee, J.; Weintraub, E.S.; Belongia, E.A.; Lee, G.M.; Glanz, J.M.; Nordin, J.D.; Klein, N.P.;
Baxter, R.; Naleway, A.L.; et al. The Vaccine Safety Datalink: Successes and challenges monitoring vaccine
safety. Vaccine 2014, 32, 5390–5398. [CrossRef] [PubMed]

33. Taylor, L.E.; Swerdfeger, A.L.; Eslick, G.D. Vaccines are not associated with autism: An evidence-based
meta-analysis of case-control and cohort studies. Vaccine 2014, 32, 3623–3629. [CrossRef] [PubMed]

34. DeStefano, F. Thimerosal-containing vaccines: Evidence versus public apprehension. Expert Opin. Drug Saf.
2008, 8, 1–4. [CrossRef] [PubMed]

35. Hviid, A.; Hansen, J.V.; Frisch, M.; Melbye, M. Measles, Mumps, Rubella Vaccination and Autism:
A Nationwide Cohort Study. Ann. Intern. Med. 2019, 170, 513–520. [CrossRef]

36. Destefano, F.; Offit, P.A.; Fisher, A. Vaccine Safety. Plotkin Vaccines 2018, 1584–1600.e10. [CrossRef]
37. Williams, S.E.; Swan, R. Formal training in vaccine safety to address parental concerns not routinely conducted

in U.S. pediatric residency programs. Vaccine 2014, 32, 3175–3178. [CrossRef]
38. Lee, A.C.; Li, D.H.; Kemper, K.J. Chiropractic care for children. Arch. Pediatr. Adolesc. Med. 2000, 154,

401–407. [CrossRef]
39. Busse, J.W.; Kulkarni, A.V.; Campbell, J.B.; Injeyan, H.S. Attitudes toward vaccination: A survey of Canadian

chiropractic students. Can. Med Assoc. J. 2002, 166, 1531–1534.
40. Wilson, K.; Mills, E.J.; Norman, G.; Tomlinson, G. Changing attitudes towards polio vaccination:

A randomized trial of an evidence-based presentation versus a presentation from a polio survivor. Vaccine
2005, 23, 3010–3015. [CrossRef]

41. Offit, P.A.; Moser, C.A. The problem with Dr Bob’s alternative vaccine schedule. Pediatrics 2009, 123,
e164–e169. [CrossRef]

42. Diekema, D.S. Responding to Parental Refusals of Immunization of Children. Pediatr. 2005, 115, 1428–1431.
[CrossRef] [PubMed]

43. Purcell, G.P.; Wilson, P.; Delamothe, T. The quality of health information on the internet. BMJ 2002, 324,
557–558. [CrossRef] [PubMed]

44. Macdonald, N.; Picard, A. A plea for clear language on vaccine safety. Can. Med Assoc. J. 2009, 180, 697–698.
[CrossRef]

45. Blank, P.R.; Schwenkglenks, M.; Szucs, T.D. Vaccination coverage rates in eleven European countries during
two consecutive influenza seasons. J. Infect. 2009, 58, 446–458. [CrossRef]

46. Hawkes, D.; Dunlop, R.A.; Benhamu, J. Calls by alternative medicine practitioners for vaccinated vs
unvaccinated studies is not supported by evidence. Vaccine 2016, 34, 3223–3224. [CrossRef]

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1016/j.vaccine.2014.07.073
http://www.ncbi.nlm.nih.gov/pubmed/25108215
http://dx.doi.org/10.1016/j.vaccine.2014.04.085
http://www.ncbi.nlm.nih.gov/pubmed/24814559
http://dx.doi.org/10.1517/14740330802489748
http://www.ncbi.nlm.nih.gov/pubmed/19236212
http://dx.doi.org/10.7326/M18-2101
http://dx.doi.org/10.1016/B978-0-323-35761-6.00082-1
http://dx.doi.org/10.1016/j.vaccine.2014.04.001
http://dx.doi.org/10.1001/archpedi.154.4.401
http://dx.doi.org/10.1016/j.vaccine.2004.12.002
http://dx.doi.org/10.1542/peds.2008-2189
http://dx.doi.org/10.1542/peds.2005-0316
http://www.ncbi.nlm.nih.gov/pubmed/15867060
http://dx.doi.org/10.1136/bmj.324.7337.557
http://www.ncbi.nlm.nih.gov/pubmed/11884303
http://dx.doi.org/10.1503/cmaj.090363
http://dx.doi.org/10.1016/j.jinf.2009.04.001
http://dx.doi.org/10.1016/j.vaccine.2015.12.031
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	The Objective of the Work 
	Material and Method 
	Study Design 
	Sample 
	Method 
	Ethical Considerations 
	Data Analysis 

	Results 
	Discussion 
	Conclusions 
	References

