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Abstract: In the study, we evaluated the psychometric properties of the Health Belief Scales Toward
COVID-19 Vaccine, including the structure, reliability and validity of the scale. Psychometric prop-
erties were assessed on a general sample of 472 Polish participants aged between 19 and 69 years
(M = 25.43). The procedure consisted of completing the Health Belief Scales Toward COVID-19 Vac-
cine, the World Health Organization’s 5-item Well-being Index (WHO-5) and demographic questions.
The presented research results obtained using the measure indicate that it can be considered to be a re-
liable and valid research tool. A four-factor solution demonstrated a good fit to the data: x2/df = 3.90,
RMSEA = 0.079, AGFI = 0.913, GFI = 0.951, CFI = 0.960, TLI = 0.941. The reliability measures for
the overall index of the Health Belief Scales Toward COVID-19 Vaccine were: Cronbach’s o = 0.88
and McDonald’s w = 0.87. The Health Belief Scales Toward COVID-19 Vaccine total score correlated
negatively and weakly with the WHO-5 score. The Health Belief Scales Toward COVID-19 Vaccine
proved to be a valid and a reliable tool to assess attitudes towards vaccination in four dimensions
consistent with the HBM.

Keywords: COVID-19 vaccine; health belief model; Poland

1. Introduction

The coronavirus that causes COVID-19 disease was first detected in Wuhan City on
31 December 2019. It then quickly spread across the world, and on 11 March 2020 the
World Health Organization (WHO) declared a state of pandemic. By January 2022, the total
number of positive cases had exceeded 275 million. The number of reported deaths had
reached a figure of more than 5 million. Thus, the COVID-19 pandemic was considered
to be the most serious global threat to humanity since World War II. Because of the lack
of effective treatments, the mass use of COVID-19 vaccines has been the key strategy for
containing the pandemic [1-3].

Vaccination is recognized as the most effective and cost-effective public health inter-
vention, and has made a very large contribution to improving global health by reducing
morbidity and mortality from many infectious diseases. Poland and the whole world are
currently experiencing successive waves of the COVID-19 pandemic; thus, it seems particu-
larly important to achieve herd immunity by properly vaccinating the population against
COVID-19. According to recent studies, in order to achieve herd immunity, it is necessary
to vaccinate between 55% and 82% of the population [4-7]. Although vaccines are available
free of charge throughout the European Union (as they are in the United States), the percent-
age of fully vaccinated people is, in some countries or regions, less than 50%, and this is the
case in Poland. Poland ranks 23rd in the European Union (as of 20 January 2022) in terms
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of the number of people who have received at least one dose of the COVID-19 vaccine, and
therefore has a low figure compared to other Member States (Data shown are for the period
in which the study was conducted, source: https://www.who.int/covid-19/vaccines,
accessed on 20 January 2022). In this situation, in addition to vaccine supply, it seems im-
portant to understand the psychological mechanisms underlying the formation of attitudes
towards COVID-19 vaccination. Exploring beliefs about vaccination and possible factors
influencing willingness to be vaccinated when vaccination rates are low may increase the
motivation and number of decisions made to receive a COVID-19 vaccination [8,9].

In research on vaccination attitudes, particular attention is given to the Health Belief
Model (HBM), which was developed to understand people’s failure to adopt disease
prevention strategies or to undergo screening tests for the early detection of disease [10-13].
Later applications of the HBM looked at patients’ responses to symptoms and adherence
to treatment. The HBM suggests that a person’s belief in their personal risk of disease,
along with their belief in the effectiveness of recommended health behaviours or actions,
predict the likelihood that they will adopt the behaviour. The HBM has been used to
assess beliefs and attitudes towards seasonal and pandemic swine flu vaccines [14,15], and
to assess the association between beliefs and hepatitis B vaccinations purchased by the
individual [16,17]. The HBM has been used extensively in studies that have predicted
the adoption of preventive and health behaviours [18], engagement in physical activity
to improve health [19], and perceived barriers and benefits of weight management [20].
In addition, current reports indicate positive associations between health behaviours and
mental wellbeing [21]. Research has also demonstrated that trust in the health care system
and vaccine manufacturer is a key component of health education programmes to promote
life-saving vaccines [22].

The HBM includes four factors: perceived susceptibility and perceived severity (beliefs
about disease and beliefs about the consequences of getting sick), perceived benefits (beliefs
about the benefits the individual will receive from participating in health behaviours),
barriers to vaccination (any barriers that may stand in the way of vaccination), and cues to
action (exposure to information that encourages action). The model has been successfully
used to explain why individuals engage in vaccination-related health behaviours, and
can be used to design programmes to address problems related to improving vaccination
beliefs in COVID-19 [11,15,23]. In this framework, there is, to date, no specific and widely
available drug for COVID-19, while the virus continues to spread widely worldwide, and
patients more than 65 years old and those living with comorbidities remain particularly
at risk of severe illness and death [1-5]. Thus, immunization appears to be an important
health-promoting behaviour to improve public health. Today, the development of vaccines
against COVID-19 gives us the only hope of reducing morbidity and mortality due to
COVID-19 and thus halting the development of the pandemic. Nevertheless, vaccine
beliefs have been one of the main barriers to vaccine uptake and the achievement of herd
immunity, especially for the protection of the most vulnerable populations. In view of this,
the HBM has been widely used to gain accurate insights into people’s health behaviours,
and plays an important role as a predictor of vaccine uptake, as has been demonstrated in
previous studies [13,23].

People of all ages can become infected with the virus that causes COVID-19 disease,
and the elderly and people with chronic illnesses are at high risk for severe illness and death.
Acceptance and adoption of new vaccines is a significant and unprecedented challenge.
In previous studies, the HBM has proven to be a useful tool for predicting vaccination
behaviour [10-22]. Given the assumptions of the model, Huynh and colleagues [24]
developed the Health Belief Scales Toward COVID-19 Vaccine. The scale has proved to
be a valid and reliable diagnostic tool that can be helpful for health educators to assess
vaccination beliefs among both individuals, communities, and society at large when there is
aneed to implement new vaccines in cases, such as that of the COVID-19 vaccine, before the
vaccines are more widely used throughout the community. The scale consists of 12 items
that address four factors: disease threat, perceived benefits, perceived barriers, and cues to
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action. They explain 68.3% of the total variance of the explained variable. Confirmatory
factor analysis using index modification has demonstrated a good fit of the four-factor
model to the theoretical assumptions of the HBM. To our knowledge, there has been no
valuable and reliable tool using the HBM to assess individuals’ beliefs about COVID-19
vaccines in the Polish population.

For decades, vaccines have been an effective means of preventing disease. However,
vaccination hesitancy and vaccine refusal are a serious problem globally, prompting the
World Health Organization (WHO) to rank this uncertainty as one of the top 10 health
threats in 2019. According to various studies, reasons for vaccination hesitancy include reli-
gious considerations, personal beliefs, and safety concerns due to widely held myths [25,26].
Unfortunately, to the best of our knowledge, no studies assessing attitudes toward vaccina-
tion have been conducted in Poland to date.

The objective of this study is to evaluate the psychometric properties of the Health Be-
lief Scales Toward COVID-19 Vaccine on a sample of unvaccinated Polish people, including
the structure, reliability and validity of the scale. The study tested the four-factor solution
proposed by Huynh and colleagues [24], which is consistent with the HBM theoretical
model. The validity of the scale was assessed by examining the relationship between belief
in COVID-19 vaccination and well-being. We hypothesised that the association between the
variables would be negative. The study sought to answer the following research question:
What are the psychometric properties of the Polish version of the Health Belief Scales To-
ward COVID-19 Vaccine? The data obtained on attitudes related to COVID-19 vaccination
in the unvaccinated population may contribute to the development of methods of influence
in changing these attitudes and securing health.

2. Materials and Methods
2.1. Participants and Procedure

Psychometric properties were assessed on a general sample of 472 Polish participants
aged between 19 and 69 years (M = 25.43, SD = 7.30), 69% of whom were women. Partici-
pants were differentiated according to the declaration of financial situation (12% very good,
40% good, 29% average, 16% bad, and 3% very bad) and place of residence (30% rural, 70%
urban). Among the survey participants, 36% were gainfully employed, 34% were gainfully
employed and studying, 25% were only studying, and 6% were unemployed. All data
obtained from respondents were complete. Demographic characteristics of the sample are
detailed in Table 1.

Table 1. Further demographic characteristics of the sample.

Variable n %
Financial Situation
Very good 57 12
Good 186 39
Average 136 29
Bad 79 17
Very bad 14 3
Place of Residence
Urban 328 70
Rural 144 30
Work Situation
Gainfully employed 166 35
Only studying 118 25
Gainfully emPloyed and 160 34
studying
Unemployed 28 6

n = sample size (subsample); % = percentage based on total answers.
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The study was conducted in north-eastern Poland. The University of Bialystok
database was used to send information about the study. The database contained e-mails
to 12,000 students and graduates who agreed to have their e-mail addresses processed for
research purposes. To avoid selection bias, the invitation to participate in the study was
sent to all individuals in the database. In order to obtain reliable information on barriers
to vaccination, the criterion for entry into the study was the declaration that one is an un-
vaccinated person. The survey was conducted on non-vaccinators because it seems crucial
to know their views in developing educational implications aimed at health prevention.
The study was conducted in November and December 2021 with the approval of the Ethics
Committee of the Institute of Psychology, Polish Academy of Science. The participants
were informed that: (1) participation in the study was voluntary; (2) they could decline
to participate at any time during the study; (3) the study was anonymous; (4) individual
responses would not be shared with anyone; and (5) aggregate results would be analysed
and used for research purposes only. The Google Forms platform was used to collect data.
Respondents gave informed consent and were informed of the objectives and procedure.
All procedures performed in the study involving the human participants complied with the
ethical standards of the Ethics Committee of the Polish Academy of Science. The procedure
consisted of completing the Health Belief Scales Toward COVID-19 Vaccine, the World
Health Organization’s 5-item Well-being Index (WHO-5) and demographic questions.

In the process of the Polish adaptation of the scale, in accordance with WHO [27] stan-
dards for adaptation and validation procedures for psychological research tools, the scale
was translated into Polish in line with the WHO recommendations through (1) forward-
translation, (2) expert panel back-translation, (3) pre-testing and cognitive interviewing,
and (4) production of the final version. Two independent translators were engaged to
translate the original English language version. In the next step, an expert panel was
appointed consisting of four people fluent in English and specializing in health psychology
and psychological research methodology. Taking into account the design of the question-
naire and the research model of the original tool, the version of questions best fitting the
theory and the specificity of Polish conditions was selected. In the next step, two other
independent translators were commissioned to re-translate the questionnaire items in order
to check the accuracy of the translation and its fidelity to the original text. As a result
of this analysis of the translation, problematic statements were corrected to produce an
unambiguous version of the translation. The final Polish version of the scale was approved
by the expert panel.

2.2. Measures

The Health Belief Scales Toward COVID-19 Vaccine is the subject of this adapta-
tion. The scale is designed to measure beliefs about vaccination. The scale consists of
12 self-descriptive statements. The participants express their attitude towards each of the
statements on a 5-point Likert scale, from 1 = “I strongly disagree” to 5 = “I strongly agree”.
The four domains of the scale are: (1) perceived threat, which combines susceptibility and
severity, (2) perceived benefits, which is what the respondent knows about the benefits
that they will get from receiving the vaccination (knowledge of the benefits of vaccination),
(3) barriers to vaccination, or what limits and hinders vaccination, and (4) cues to action,
which are external events that prompt a desire to change behaviour. In addition, the study
can determine an overall scale index by summing the scores obtained across all statements.
The internal consistency, measured with a standardized Cronbach’s alpha coefficient, was
0.76 [24]. The scale is based on the HBM model, which has been demonstrated to be effec-
tive in predicting COVID-19 vaccination attitudes in the Viethamese population. Overall,
it is demonstrated that the vaccination COVID-19 scales based on HBM had a sufficient
factor validity by most of the satisfactory psychometric results of the tests. The scale can be
a helpful tool for health educators to assess vaccination beliefs among individuals and the
community in situations where there is a need to implement new vaccines before they are
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more widely used throughout the population. This is a novel and valid tool to assess an
individual’s beliefs about the COVID-19 immunization (see [24]).

The World Health Organization’s 5-item Well-being Index (WHO-5) was used to
measure well-being. The scale consists of five self-descriptive statements. The participants
express their attitude towards each of the statements on a 6-point Likert scale, from 0 = “At
no time” to 5 = “All of the time” (in relation to the past two weeks). The Polish version of
the WHO-5 is characterized by satisfactory psychometric properties (x = 0.87). The scale
includes statements: ‘I have felt cheerful and in good spirits’; ‘I have felt calm and relaxed’;
‘I have felt active and vigorous’; ‘I woke up feeling fresh and rested’; and ‘My daily life has
been filled with things that interest me” [28].

2.3. Data Analysis

A “sampling calculator” was used to calculate the sample size. A 95% confidence
level, a fraction size of 0.5, and a maximum error of 5% were used. The total number of
respondents is 12,000. Analysis with the abovementioned parameters would demand a
sample of at least 372 participants.

Confirmatory factor analysis (CFA) was used to determine the factor structure. Struc-
tural equation analysis was performed using the AMOS program. The model parameters
were estimated using the maximum likelihood method (ML). The following indicators
were used to assess the goodness of fit of the model to the data: GFI (goodness of fit index),
AGFI (adjusted goodness of fit index), RMSEA (root-mean-square error of approximation)
TLI (Tucker-Lewis index), CFI (comparative fit index), and chi-squared test (x2/df). AGFI
and GFI values of at least 0.90 indicate a good and adequate fit of the model to the data [29].
The criterion for acceptance of the x2/df value varies across researchers. An acceptable
value of x2/df is less than 5 [30]. An RMSEA value of less than 0.08 can also be interpreted
as showing a good fit to the data [31,32]. Hu and Bentler [29] suggest that values for CFI
and TLI greater than 0.95 generally indicate a relatively good fit between the model and
the data. As regards to the refinement of the model, the model fit indices may approach the
thresholds mentioned above but not come close enough to be considered satisfactory. If
this is the case, minor adjustments can be made to the relationships in the model, and then
the model can be tested again. The determination of which adjustments to make can be
guided by the use of modification indices, which provide an estimate of the improvement
in model fit that will occur by adding a given relationship, including direct paths and
correlations [33]. When modifications are added to the model, the model is restarted and
interpreted with the new fit indices.

The reliability of the scale was calculated using Cronbach’s &« and McDonald’s w
coefficients. A generally accepted rule of thumb is that an « of 0.6-0.7 indicates an ac-
ceptable level of reliability [34,35]. Student’s t-test for independent samples was used to
assess potential differences for sex and place of residence. One-way analysis of variance
(ANOVA) was used to compare means across groups (financial situation and work situ-
ation). Pearson’s correlation analysis was used to determine the relationships between
the variables. Following Cohen [36], the absolute value of a correlation is equivalent to
its effect size, with values under 0.10 representing a trivial effect, those between 0.10 and
0.30 a small/weak effect, those between 0.30 and 0.50 a medium effect and those above
0.50 a large effect. Effect sizes were assessed using Cohen’s d. Effects with the d of 0.20 to
0.50 were interpreted as small, effects with d of 0.50 to 0.80 were considered medium, and
effects with d greater than 0.80 were considered large [36]. The Item Difficulty Index (IDI)
was used to assess the ceiling and floor effects. A ceiling effect was deemed to be observed
when the IDI was greater than 0.8, and a floor effect when the IDI was less than 0.2. Data
granulation was concluded when over 50% of the respondents gave the same answer.
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3. Results
3.1. Item Analysis

Table 2 presents the basic descriptive statistics for the statements analysed. The IDI
values did not show the existence of floor effects or ceiling effects in the data. Analysis of
the frequency of responses for each test item revealed no problems with data granularity.
Therefore, all items were included for further analysis.

Table 2. Descriptive statistics of the items in Polish and English languages.

Min Max M SD S K
e U ek 4 s w1z o o
Tihink ol got COVIDI9 1 e near e+ Poos e L 0 06w
Lcould beseveney 1 ] ot COVIDAS O s e oer 0
T afai of even think about etting fness eth COVID 1S, b s s 08 0
Irmanisaton wil revent e rom contracing COVIDA9. boos w0 e an
6. Bedac zaszczepionym, uchronie innych przed zakazeniem koronawirusem. 1 5 2.83 141 0.048 _1.314

By being immunised and not getting illness, I will protect others from COVID-19.

7. Dzigki zaszczepieniu bede mie¢ mniejsze obawy o ciezki przebieg COVID-19.

By being immunised, I feel less worried about possibility of severe illness 1 5 3.35 1.42 -0.402  —-1.137
from getting COVID-19.

8. Obawiam sig, ze szczepionka na COVID-19 moze powodowaé

dziatania niepozadane. 1 5 2.69 1.38 0.255 —1.223
I am afraid that COVID-19 vaccine can cause AEFIs.

9. Zakazenie koronawirusem moze samo ustapi¢, a szczepienie nie

jest konieczne. 1 5 297 1.40 0.059  —1.225
COVID-19 infection can be self-limiting and vaccination is unnecessary.

10. Uwazam, ze w przyszlosci aby sie zaszczepic koszt szczepionki na

COVID-19 bedzie wysoki. 1 5 3.06 1.30 0.003  —0.982
I think that the cost of COVID-19 vaccine will be expensive.

11. Uwazam, ze wszyscy powinni sie zaszczepi¢ w celu promowania

zdrowia publicznego. 1 5 2.84 1.50 0122 —1414
I think that all people should be vaccinated to promote public health.

12. Zaszczepie sie na COVID-19, jedli lekarz tak zaleci.

I will receive a COVID-19 vaccine if my healthcare workers recommended 1 5 3.09 1.51 —0.096 —1414
a vaccination.

Min = minimum; max = maximum, M = mean; SD = standard deviation; S = skewness; K = kurtosis.

3.2. Assessment of Structure and Reliability

We used CFA to evaluate the scale structure. In the first step, we confirmed the model
proposed by the scale authors [24]. Model fit was found for the four HBM dimensions.
The factor loadings of 11 of the items were good, and ranged from 0.50 to 0.92. Item 10,
“Uwazam, ze w przysztosci aby sie zaszczepi¢ koszt szczepionki na COVID-19 bedzie
wysoki [I think that the COVID-19 vaccine will be expensive]” had a low discriminatory
power of less than 0.30. The model analysed was found to be an acceptable fit to the data:
x2/df = 4.02, RMSEA = 0.080, AGFI = 0.899, GFI = 0.930, CFI = 0.947, TLI = 0.926. To fit the
model to the data better, we decided to remove item 10 from the model. We also tracked
potential modification indices that could improve the fit of the four-factor model to the
data. The modified model with covariates between items such as “5. Szczepienie uchroni
mnie przed zachorowaniem na COVID-19 [Immunization will prevent me from contracting
COVID-19]” and “7. Dzieki zaszczepieniu bede mie¢ mniejsze obawy o ciezki przebieg
COVID-19 [By being immunized, I feel less worried about the possibility of severe illness
from getting COVID-19]" resulted in improved fit of the statistics to the data: x2/df = 3.90,
RMSEA = 0.079, AGFI = 0.913, GFI = 0.951, CFI = 0.960, and TLI = 0.941. Thus, the revised
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model produced a better fit to the data than the original model by increasing the GFI, AGFI,
CFl, and TLI values and decreasing the RMSEA and x2/df values. Figure 1 shows the
standardized solution for the revised four-factor model.

025
0.50 1)
053 g8
Perceived susceptibility 5 @
and perceived severity 075 _
3
0.74 o
€

Perceived benefits

049
o0 050
Perceived barriers 050 063

0.79

£19
Cues to action 058

0.76 ﬁ

0.89

Figure 1. Confirmatory factor analysis for the HBM scale.

3.3. Reliability of the Index Created

The reliability measures for the overall index of the Health Belief Scales Toward
COVID-19 Vaccine were: Cronbach’s o = 0.88 and McDonald’s w = 0.87. The reliability
measures of the factor of perceived susceptibility and perceived severity were « = 0.73,
w = 0.72. The reliability measures of the factor of perceived benefits were ot = 0.88, w = 0.89.
The reliability measures of the factor of perceived barriers were « = 0.71, w = 0.71, and the
reliability measures of the factor of cues to action were & = 0.81, w = 0.81. Because each
subscale consists of between two and four statements for each factor, this reliability should
be considered good [37,38].

3.4. Descriptive Statistics of the Health Belief Scales toward COVID-19 Vaccine and Relations
Based on Demographic Variables

To complete the data analysis, calculations were performed on the descriptive statistics
for the COVID-19 vaccine belief total score and the four subscales. These results are
summarised in Table 3. Using the Student’s t-test analysis for independent samples, we
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examined whether there was a relationship between the COVID-19 vaccination belief score
we had created and the sex of the respondent. We confirmed that there were differences
between women on the perceived susceptibility and perceived severity index (f(470) = —2.45,
p < 0.05; Cohen’s d = 0.24). For the other factors, no statistically significant differences were
found between men and women. People from rural areas had higher level of perceived
barriers index than people from cities (£(470) = —2.04, p < 0.05; Cohen’s d = 0.20). Place of
residence did not differentiate the other indicators in a statistically significant manner.

Table 3. Descriptive statistics of the Health Belief Scales Toward COVID-19.

Min Max M SD S K

The Health Belief Scales Toward COVID-19 1.00 5.00 275 0.97 —-0.07 -1.01
Perceived susceptibility and perceived severity ~1.00 500 2.23 0.87 0.64 0.01

Perceived benefits 1.00 5.00 2.96 1.27 —-0.09 -1.13
Perceived barriers 1.00 5.00 2.83 1.23 0.13 —1.08
Cues to action 1.00 5.00 2.97 1.38 —0.01 -—-1.29

Min = minimum; max = maximum; M = mean; SD = standard deviation; S = skewness; K = kurtosis.

One-way analysis of variance (ANOVA) did not confirm that the financial situation
and work situation differentiated the results for beliefs about receiving the COVID-19
vaccine and the four component factors of these beliefs in a statistically significant manner.

The overall vaccination belief score was associated with age (r = 0.13; p < 0.01). This
correlation was positive and weak. Moreover, the correlations between age and perceived
susceptibility and perceived severity (r = 0.15; p < 0.01) and age and cues to action (r = 0.09;
p < 0.05) were weak and positive. However, there were no significant associations between
age and perceived benefits or age and perceived barriers.

3.5. Convergent Validity

Validity was assessed by evaluating the correlation coefficients with the WHO-5 score.
We expected a negative correlation between the constructs. The Health Belief Scales Toward
COVID-19 Vaccine total score correlated negatively and weakly with the WHO-5 score
(r=—-0.17, p < 0.01). The WHO-5 score also correlated negatively and weakly with the
four factors, namely perceived susceptibility and perceived severity (r = —0.16, p < 0.01),
perceived benefits (r = —0.10, p < 0.05), perceived barriers (r = —0.12, p < 0.01), and cues to
action (r = —0.15, p < 0.01).

3.6. Method of Score Calculation

Finally, the Health Belief Scales Toward COVID-19 Vaccine include the following
items: 1, 2, 3, 4 (perceived susceptibility and perceived severity); 5, 6, 7 (perceived benefits);
8, 9 (perceived barriers); and 11, 12 (cues to action). With the accepted method of response,
statements 8 and 9 are reversed. Since the subscales have different numbers, we suggest
that the mean rather than the sum should be calculated for each subscale.

4. Discussion

Vaccination is associated with important resources and social values, such as health
and safety, social responsibility, and trust in science [9,11,14,26]. Therefore, the understand-
ing of vaccination beliefs can be a real scientific challenge, and the development of a tool
for this is a necessity and a foundation for educational and social action [23,25]. To the best
of our knowledge, no reliable tool to assess COVID-19 vaccine beliefs based on the HBM
has existed in Poland to date. All the items included in the adapted scale were based on the
four factors of the HBM theoretical model and were accepted by experts according to the
expected content validity. The CFA demonstrated that the four-factor model proposed by
Huynh and colleagues [24], which included error modification between items 5 and 7 and
the removal of item 10, was a very good fit to the data. Item 10 had low discriminatory
power because it related to the high cost of the vaccine. It should be noted that in Poland
vaccines are completely free, and there is no indication that there will be a charge for them
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in the future, which seems to explain the low association between the statement and the
overall subscale score. After removing item 10, both the total score and the four dimensions
comprising the scale had good internal reliability [37], as assessed by the Cronbach’s alpha
and McDonald’s omega coefficients.

We assessed the validity of the tool by analysing the relationship between vaccination
beliefs and well-being. We hypothesized that the association between the variables would
be negative. The hypothesis of a significant association between the variables was con-
firmed. We found that well-being is negatively weakly associated with vaccination beliefs
and the four factors: perceived susceptibility and perceived severity, perceived benefits,
perceived barriers, and cues to action. That is, as an individual’s concerns about risk and
health decrease, well-being decreases. These results are indirectly consistent with the
findings of Skalski and colleagues [39—41] that anxiety regarding COVID-19 is negatively
related to psychological well-being. On the other hand, according to the HBM, it is the
threats and fears assessed by this scale that may increase mobilization for vaccination.

Beliefs about vaccination are one of the main barriers to vaccine uptake and the achieve-
ment of herd immunity, especially when protecting the most vulnerable populations [6,7].
The HBM is widely used to gain accurate insights into people’s health behaviours, and
plays an important role as a model to diagnose beliefs and attitudes about vaccine uptake.
It has been used in many previous studies regarding vaccination [18,23,26]. Therefore,
examining the relevant dimensions of the HBM in relation to the COVID-19 vaccine seemed
important for individualized interventions aimed at increasing acceptance of the vaccine
when it becomes available. Among the interventions recommended in the light of the
above results and the current pandemic situation are, first of all, strengthening the decision-
making competence of undecided persons by offering them the fullest possible information
on the advantages and risks of the subject of their decision and defining the risk factors
precisely. It is also necessary to make social policy more flexible in order to respond to
new facts, such as momentary doubts about the use of a particular vaccine, and to be
cautious about giving any preference to vaccinated persons. Immunization is an important
health-promoting behaviour to improve public health, and the development of an effective
and safe COVID-19 vaccine is expected to reduce morbidity and mortality due to COVID-19.
Therefore, it is important to diagnose beliefs about COVID-19 vaccination.

It should be noted that the data obtained on attitudes toward COVID-19 vaccination
relate only to the assumptions of the HBM. It seems interesting from the point of view of
securing public health to look for other (not included in the HBM) predictors of pro-vaccine
attitudes. Since Poland is one of the most Catholic countries in the world (affiliation to the
Roman Church is declared by about 80 percent of the population), it seems interesting in
future research to determine the possible influence of the authority of the priest (in addition
to the observed authority of the doctor) on decision-making in vaccinating themselves and
their children.

Finally, studies have demonstrated that coercive measures, such as the mandatory
use of a vaccine passport, can be interpreted as a threat to human rights and civil liberty
and consequently reduce vaccine acceptance [42]. Therefore, interventions that support
individuals” autonomous motivation to vaccinate should be implemented alongside de-
veloped laws, even during the non-pandemic period. The development of national public
health laws and policies to ensure a proportionate and gradual approach to mandatory
vaccination in the context of a global health crisis, in addition to information campaigns,
can be an effective strategy for infectious disease preparedness and prevention [42,43].

5. Limitations

The study is correlational in nature and the data are collected from self-reports, so
caution should be used when interpreting the results. Future work on the scale will also
require in-depth analyses of the questionnaire validity. The high proportion of young
participants represents a limitation on the external validity of our study. This is also
indicated by the resulting age effect on the overall vaccination belief score, the subscales
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of perceived susceptibility, and perceived severity and cues to action. Generalizability of
the results is also substantially limited by the fact that this is a convenience sample. We
did not measure absolute stability in the validation study. We assumed that the controlled
aspects should be considered in terms of intensity, which changes under external influences.
In addition, we would like to note that in the study we did not verify the actual lack of
vaccination against COVID-19 among the participants, but only based on the declarations
in this regard. Participants were included in the study by email invitation for those who
attended the University of Bialystok in northeastern Poland. Therefore, the final sample is
not representative of the Polish population.

In addition, the part of the survey was conducted using a non-standard questionnaire.
These were questions about the sociodemographic characteristics of the respondents. In
future research, it is useful to assess the socioeconomic status (SES) of respondents. There
are three key measures most commonly used to capture SES in most studies: income,
education, and occupation.

Although these data require further exploration, they allow us to highlight some
aspects useful for improving vaccine promotion strategies in this particular population.

6. Conclusions

In this work, we conducted a preliminary study to evaluate the structure of the
questionnaire. The Health Belief Scales Toward COVID-19 Vaccine demonstrated good
psychometric properties. It proved to be a valid and reliable tool to assess attitudes towards
vaccination in four dimensions consistent with the HBM. The data obtained have useful
value. They can be a helpful tool for health educators to assess attitudes about vaccination
when new vaccines need to be implemented before they are more widely used in the
community. They can also be used in public policy and in the development of education
and prevention programmes.
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