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ABSTRACT

Outbreaks of infectious diseases cause great fear and a desire to avoid infection. One of the most effective
outbreak containment methods is vaccination. However, in order for this strategy to be effective,
a majority of the susceptible population should be vaccinated in a short time. This may require changing
the practice of immunization execution and changing attitudes toward vaccination. In the survey on the
attitudes of Polish parents and guardians toward vaccinations, we asked about the acceptance of
vaccination in places other than health-care facilities in both non-epidemic and epidemic conditions.
The study was conducted using an anonymous questionnaire in two Warsaw hospitals between
August 2018 and February 2019 and was addressed to parents and legal guardians of children. At the
time of the survey, “epidemic” was a hypothetical term. Two hundred fifty respondents participated in the
study. The pharmacy was the most accepted non-healthcare facility vaccination location, both normally
and during an outbreak, with 54.4% (123/226) and 75.2% (170/226) of respondents finding pharmacies an
acceptable location, respectively. A gas station had the lowest acceptance: 5.8% (13/226) and 28.8% (65/
226), respectively. The only statistically significant demographic factors affecting acceptance of each
vaccination location were male sex (p = .001) and higher education level (p = .001). Of those surveyed,
58.5% (131/224) would approve of vaccination in front of a hospital or outpatient clinic during an
outbreak; 70.5% (43/61) of men versus 54.0% (88/163) of women, p = .026. In conclusion, during an
outbreak, people would be more likely to accept vaccination at locations other than a health-care facility.
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Introduction believe that the obligation to vaccinate violates their civil rights,

as evidenced by the clear decline in vaccinations in Italy, France,
and Australia, where the governments have in recent years
decided to require vaccination of children who are to attend
public education facilities.® Parents declare that their fear of
vaccination is caused by the lack of information on vaccine
components’ and about vaccines in general.'” Moreover, people
who declare that they have too little (not enough) information
about vaccines tend to present a negative attitude toward
vaccination."' Some people who are generally not opposed to
vaccination may not be sufficiently motivated to set a date for
and attend a vaccination visit.'> Paradoxically, many parents
refuse to vaccinate their children because they want to protect
them against diseases, damage, and malformations; nonetheless,
they base their knowledge on pseudoscientific reports by
homeopaths and naturopaths, among others, on half-truths
taken from unverified sources on the Internet, and on so-
called anecdotal evidence, or overheard stories of the harmful-
ness of vaccines."” Vaccine hesitancy is an increasing and global
problem, as reported by the WHO'? and the European Centre
for Disease Prevention and Control (ECDC).'*

Occasionally, for reasons that are not fully understood, the
number of people suffering from a specific infectious disease
increases rapidly and an epidemic occurs.'”” In the past,

Infectious diseases are a permanent and inseparable companion
of mankind. The most effective method of preventing many of
them is vaccination. Thanks to worldwide vaccination, smallpox
has been eradicated, poliomyelitis is nearly eliminated, and the
incidence of many other infectious diseases has been signifi-
cantly reduced. The World Health Organization (WHO) esti-
mates that vaccines prevent 3 million deaths and many millions
of cases of disease annually, including diseases with long-term
health sequelae.’ Currently, the incidence of many infectious
diseases is low, especially in developed countries, where national
immunization programs have existed for many years and chil-
dren are routinely vaccinated; thus, there is little fear of these
diseases. However, the number of parents who refuse to vacci-
nate their children has recently increased. In Poland, there were
approximately 2500 cases of vaccination refusal in 2009, and
almost 40,000 in 2018.> There are many reasons for vaccine
refusal, including psychological reasons (i.e., fear), philosophical
beliefs (i.e., veganism), or religious background.* The range of
parents’ concerns about vaccinations — as research shows - is
very large. Parents are afraid of their children receiving too
many shots during one visit, > as well as fever after
vaccination® and other side effects that they have heard about
from other people or from the media.” There are parents who
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outbreaks of cholera and bubonic plague regularly decimated
the population of Europe. Several epidemics also occurred in
the twenty-first century: severe acute respiratory syndrome
(SARS) in 2003, avian influenza in 2003-2006, influenza A/
HINlpdm in 2009-2010, Ebola virus disease in 2013-2016,
and, currently, a novel coronavirus disease (COVID-19).
Epidemics invariably cause great fear and a desire to avoid
infection. If a vaccine is available, universal vaccination is the
most effective way to contain an outbreak. Examples are the
control of invasive meningococcal disease caused by ser-
ogroup C in Great Britain in the late 1990s by introducing
universal vaccination of infants and catching-up vaccination
of other age groups'® or reducing the incidence of Ebola fever
by ring vaccination in some African countries a few years
ago.’

The threat of disease during an outbreak may change atti-
tudes toward vaccination. People who have not been vaccinated
previously (for various reasons) may decide to get vaccines. In
an epidemic especially, the effectiveness of vaccination depends
on its coverage. This means that large numbers of people must
be vaccinated in a short time. High coverage of polio vaccina-
tion in Africa was achieved in large part because vaccination
teams reached individual villages and children were vaccinated
in open areas, such as the village’s main square.

As part of the survey on attitudes of Polish parents toward
vaccination, we asked whether the respondents would accept
vaccinations in locations other than health-care facilities both
in normal conditions and in case of an outbreak. The study was
conducted in the years 2018 and 2019; thus, at the time of the
survey, “outbreak” was a hypothetical term.

Methods

The study was conducted using an anonymous questionnaire
in two Warsaw hospitals (Regional Hospital for Infectious
Diseases and Pediatric Teaching Clinical Hospital) between
August 2018 and February 2019. The survey, in the form of
a questionnaire consisting of closed questions, was addressed
to parents and legal guardians of children. It was collected
directly by students or medical staff during inpatient stays or
outpatient visits. Only one parent of a patient (the mother or
the father) submitted the survey.

Questionnaire

In addition to demographic data, such as sex and gender,
number of children, and education level, the questionnaire con-
tained 21 closed questions concerning attitudes toward both
vaccination in general and vaccination of the respondents’ chil-
dren. The survey included two questions about acceptance of
vaccination executed in a non-healthcare facility (nHCF; at
a pharmacy, gas station, or shopping mall and in front of
a hospital, outpatient clinic, or town hall) in normal conditions
and in an epidemic. The possible answers ranged from 1 (“defi-
nitely not”) to 6 (“definitely yes”). This report presents an analysis
of the answers to those two questions, together with demographic
data and answers to a question regarding a self-assessment of
knowledge about vaccination. For this question, the possible
answers ranged from 1 (“definitely poor”) to 6 (“definitely
high”). Analysis of the rest of the survey will be the subject of
another report.

Statistical analysis

For the purposes of correlation analysis, answers >3/6 points
were defined as positive. To estimate the influence of different
variables on the attitude toward vaccination logistic regression
was used. The statistical significance threshold was set at p < .05.

Results

In total, 250 respondents participated in the study, and 9.6%
(24/250) of questionnaires were rejected due to the lack of
answers to at least two questions. There was a statistically
significant positive correlation between the number of children
and the age of the respondents (p < .001). The detailed char-
acteristics of the respondents are presented in Table 1.

The pharmacy achieved the greatest acceptance from the
respondents as a nHCF vaccination site, both normally and
during the epidemic, with acceptance rates of 54.4% (123/226)
and 75.2% (170/226), respectively. In contrast, the gas station
had the lowest rate of acceptance: 5.8% (13/226) and 28.8% (65/
226), respectively. In all cases, there was a clear trend to
increase the acceptance of nHCF locations for vaccination
during an outbreak (Figure 1). The majority of respondents
(52.4%, 54 of the 103 who had expressed a negative attitude
toward the pharmacy) changed their attitude toward the phar-
macy from negative to positive, and only 25.4% (54/213) chan-
ged their attitude toward the gas station (Figure 2).

The only statistically significant factors affecting acceptance
of nHCF were male sex and - in cases of an epidemic - having
attended post-secondary education (higher education level). In
addition, acceptance was more common among respondents
<36 y old and among those with only one child (Table 2);
however, the differences were not statistically significant.

Table 1. Characteristics of the study group.

<36 >36
Age (y) (%, n) 34.1 (77) 65.9 (149)
Sex (%, n) Male Female
27.0 (61) 73.0 (165)
Education level (%, n) Primary or secondary Higher
27.4 (62) 72.6 (164)
Number of children in family 1 >1
31.9% (72) 68.1% (154)

100%

90%

80%

70%

60%

o [

Mall Pharmacy Gas station Infront of a hospital I the center of a town

ONormally @ Outbreak

Figure 1. Acceptance of vaccination at an nHCF location normally and during an
outbreak.
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Figure 2. Change of acceptance of vaccination at nHCF locations depending on
the epidemiological situation. The colors on the horizontal bars reflect the change
in acceptance of vaccination at nHCF locations during the epidemic, depending
on the initial acceptance or non-acceptance of vaccination.

A majority of respondents 58.5% (131/224) would agree to
vaccination in front of hospital or outpatient clinic during an
epidemic; 70.5% (43/61) of men versus 54.0% (88/163) of
women, p = .026.

Discussion

The results of our questionnaire study indicate that during an
epidemic, people would be much more likely to agree to be
vaccinated at a public place that is not a health-care facility.
There are no data concerning this or similar issues in the
literature; therefore, we can only discuss our results.
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Both in normal conditions and during an outbreak, the
pharmacy was the most accepted location among respondents
(54.4% and 75.2%, respectively) and the least accepted was
a gas station (55.8% and 28.8%, respectively). This is justified
because there is a correlation between trust in health care
(including pharmacies) and the positive impact of this system
on people’s behavior and attitudes, including those related to
vaccinations.'®'® This may be a result of the centuries-old,
well-established belief that in the pharmacy, one can not only
buy and order medicines but also receive advice on health and
disease management. In many countries all over the world,
pharmacists are becoming advisors on vaccines and even co-
create vaccination calendars and organize vaccine-related
information campaigns.”’ In addition, the design of the phar-
macy itself (white color; neatness; lack of decorations; often,
the presence of a blood pressure meter; leaflets on healthy
lifestyle or medicines; etc.) usually suggests a close relationship
with medicine. Trust in health care may also explain our find-
ing that during an epidemic, respondents would significantly
more often choose vaccination on the street in front of
a medical facility (hospital or outpatient clinic) than in front
of, for example, a town hall or a church.

Interestingly, men more often declared acceptance of
nHCF. This applied to all three locations (pharmacy, gas sta-
tion, shopping mall). This is likely due to the fact that men tend
to be more task-oriented and make decisions faster, so they are
ready to accept unusual ways to solve the problem.

Respondents with a higher education level were more likely to
accept vaccination at a nHCF. This was true in both non-
epidemic and epidemic conditions. The probable explanation
is that highly educated people, who had defined their knowledge

Table 2. Acceptance of vaccination at nHCF places according to demographic characteristics.

Sex Male (n = 61) Female (n = 165) B OR [Cl 95%] p
Shopping mall Normally 52.5% (32) 27.9% (46) 1.052 2.864 [1.542-5.317] 0.001
Outbreak 77.1% (47) 52.1% (86) 1.124 3.076 [1.540-6.141] 0.001
Pharmacy Normally 67.2% (41) 49.7% (82) 0.717 2.049 [1.099-3.818] 0.024
Outbreak 88.5% (54) 70.3% (116) 1.216 3.375 [1.419-8.025] 0.006
Gas station Normally 8.2% (5) 4.8% (8) 0.621 1.861 [0.567-6.108] 0.306
Outbreak 41.0% (25) 24.2% (40) 0.780 2.182 [1.140-4.174] 0.018
Education level Primary and secondary (n = 62) Higher (n = 164) B OR [Cl 95%] p
Shopping mall Normally 27.4% (17) 37.2% (61) 0.344 1.410 [0.726-2.738] 0.310
Outbreak 40.3% (25) 65.9% (108) 0.984 2.674 [1.440-4.966] 0.001
Pharmacy Normally 46.8% (29) 57.3% (94) 0.354 1.425 [0.784-2.590] 0.246
Outbreak 67.7% (42) 78.0% (128) 0.425 1.529 [0.786-2.975] 0.211
Gas station Normally 6.5% (4) 5.5% (9) -0.311 0.733 [0.210-2.553] 0.625
Outbreak 12.9% (8) 34.8% (57) 1.188 3.280 [1.445-7.442] 0.004
Age (y) <36 (n=77) >36 (n = 149) B OR [Cl 95%] p
Shopping mall Normally 40.3% (31) 31.5% (47) —-0.332 0.718 [0.382-1.349] 0.303
Outbreak 65.0% (50) 55.7% (83) —0.381 0.683 [0.362-1.290] 0.240
Pharmacy Normally 58.4% (45) 52.3% (78) —-0.220 0.802 [0.440-1.464] 0.473
Outbreak 80.5% (62) 72.5% (108) —-0.622 0.537 [0.258-1.117] 0.096
Gas station Narmally 9.1% (7) 4.0% (6) —-0.687 0.503 [0.148-1.713] 0.272
Outbreak 36.4% (28) 24.8% (37) -0.612 0.542 [0.280-1.049] 0.069
Number of children in family 1(n=72) >1 (n = 154) B OR [Cl 95%] p
Shopping mall Normally 41.7% (30) 31.2% (48) -0.333 0.717 [0.380-1.351] 0.304
Outbreak 62.5% (45) 57.1% (88) —-0.071 0.932 [0.491-1.769] 0.829
Pharmacy Normally 58.3% (42) 52.6% (81) —0.138 0.871 [0.474-1.600] 0.656
Outbreak 73.6% (53) 76.0% (117) 0.378 1.460 [0.721-2.958] 0.294
Gas station Normally 9.7% (7) 3.9% (6) —-0.725 0.484 [0.144-1.634] 0.243
Outbreak 29.2% (21) 28.6% (44) 0.217 1.242 [0.627-2.461] 0.535
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about vaccination as great, are generally more convinced of the
benefits of vaccination and, therefore, more willingly accept the
facilitation of vaccination, which may be achieved, for example,
via vaccination ‘on the go’ at the pharmacy or shopping center
nearby, as this does not require an appointment or other proce-
dures associated with a routine visit in a health-care facility.
Moreover, the speed of processing new information, including
in the context of vaccination, health threats resulting from non-
vaccination, and threats connected with an epidemic, is strongly
correlated with the level of education; in this sense, people with
a higher education level may make decisions about vaccination
faster.”' Furthermore, those with a higher education level may
also know that very little is needed to properly carry out vaccina-
tion. (Apart from a well-trained person, only a small amount of
equipment is required.) Our results are consistent with the
results of many studies that have assessed the execution of
vaccination, both in developing® and in developed countries
such as Spain or the USA.>* In those studies, higher education
was associated with better implementation of the vaccination
program. However, some studies do not confirm this
relationship.>** Tt is very difficult to directly compare all of
these studies since they concern different regions of the world
and various vaccines.

It is also worth noting that the tendency to accept nHCF as
a place for vaccination was slightly more common among
younger respondents and those with only one child, even
taking into account the statistically significant correlation
between those groups. On the basis of evolutionary principles,
this can be explained by the tendency to bring the only child to
the foreground of life, even facing the potential risk of vaccina-
tion in nonstandard places.

Our study was conducted when the risk of any outbreak in
Europe, including Poland, seemed very low. However, its
results illustrate the readiness of people to change their mind
and accept solutions, that they did not previously approve,
during unusual circumstances. Almost 60% of the respondents
declared that in an epidemic, they would agree to vaccination
‘out in the open’ (ie., in front of the hospital or outpatient
clinic). This indicates that people who want protection against
infection are willing to tolerate various inconveniences. This is
important for the management of outbreaks, as mass vaccina-
tion is extremely effective. This was shown, for example, by the
polio vaccination campaign in Africa, where vaccinators went
from house to house vaccinating children.

Limitations of this study include the small number of
respondents and the risk of sample bias, as those who partici-
pated in our study did not necessarily represent the view of the
general population. The survey was collected among parents
and legal guardians of children; the attitude of persons not
having children can be different. Persons with higher educa-
tional level were overrepresented among the parents partici-
pating in the study.

Due to the current situation - the pandemic caused by the
novel coronavirus SARS-CoV-2 (severe acute respiratory syn-
drome coronavirus 2) - our survey takes on new meaning.
Polish experiences with vaccination carried out in epidemic
conditions come from the twentieth century. In the 1950s, the
national vaccination against poliomyelitis virus limited the
outbreak of acute infantile paralysis within a few years.”® In

1963, compulsory mass vaccination against smallpox con-
trolled the outbreak in Wroclaw.”” These vaccinations were
carried out in completely different sociopolitical conditions.
During the pandemic of influenza in the 2009/2010 season,
a vaccine against A/HIN1pdm was not available in Poland, so
we do not have any data on the acceptance of mass vaccina-
tions carried out in case of an outbreak. There is currently no
SARS-CoV-2 vaccine, but many research teams are working
intensively to create one. It is very likely that immunization will
be the main weapon in the fight against this pandemic, and its
effectiveness will depend on vaccination coverage. Execution of
mass vaccination might require to use other locations in addi-
tion to health-care facilities if their capacity would be limited.
We hope that our results would help to plan vaccination
execution taking into considerations that some public places
as vaccination location are more acceptable than other.
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