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Vaccination is a global health development success story that saves millions of lives every year
and reduces the risk of getting various infectious diseases, including COVID-19. At the end of
2021, a rapid increase in the size of the population infected with COVID-19 and a low vaccination
coverage were observed in Latvia (Centre for Disease Prevention and Control, 2021). Also, de-
spite the available vaccines, by the beginning of May 2022, only 60.6% of the population of Latvia
had completed the full course of vaccination against COVID-19. According to the Ministry of
Health, the vaccination process is characterised by variability and flexibility, and in general, vacci-
nation rates have declined in recent years. Therefore, the aim of the study was to investigate the
vaccination predicting factors of unvaccinated adults in Latvia using the Health Belief Model
(HBM) during the COVID-19 pandemic. The study sample consisted of 539 respondents aged 18
to 75 years (M = 45.35, SD = 15.70), who were not vaccinated against COVID-19 and who had to
make a decision to vaccinate or not, and who were part of a representative sample of Latvian
residents (n = 1017). The data was collected in September and were analysed using Spearman's
rank correlation coefficient and multivariate linear regression analysis. A statistically significant
moderate strong positive correlation was shown between vaccination intention and all six vaccina-
tion motives as perceived benefits (r = 0.40-0.44, p < 0.01); statistically significant but weak posi-
tive correlation between vaccination intention and risk appraisal as perceived threat (r = 0.20, p <
0.01) and COVID-19 experience as cues to action (r = 0.20, p < 0.01); and statistically significant
negative but weak correlation for vaccination intention and fear of vaccination as perceived barri-
ers (r=-0.21, p < 0.01). The results revealed a statistically significant positive association of
vaccination intention and the components of HBM: perceived threats, perceived benefits and
cues to action, as well as a statistically significant negative association with perceived barriers.
The results revealed several factors that predict vaccination intention, explaining 32% of the
variation in vaccination intention: education level, perceived threats, perceived benefits, perceived
barriers, and cues to action. Higher levels of education, higher perceived threat of contracting
COVID-19, many different social motives for vaccination (e.g., to be able travel), confidence that
the vaccine will not cause significant side effects and long-term consequences, and experience
with COVID-19 are factors that predicts an individual's intention to vaccinate against COVID-19.

Keywords: COVID-19 experience, cues to action, fear of vaccination, perceived barriers, per-
ceived benefits, perceived threat, risk appraisal, vaccination motive.

INTRODUCTION COVID-19 morbidity rates and the pandemic caused by

COVID-19 drew the attention of the whole world to the in-
Until May 2022, more than 513 million cases of COVID-19 fectious diseases and forced officials, governments and
disease were reported all over the world (WHO, 2022). The various institutions to take drastic measures for containment
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of the pandemic (for example, hand washing, social distanc-
ing, quarantine implementation) (Neto et al., 2021). Vacci-
nation against COVID-19 as “an effective instrument of
control, which reduces the overall morbidity rates, espe-
cially prevents severe COVID-19 disease cases, thus reduc-
ing the frequency of hospitalisation and mortality” (Centre
for Disease Prevention and Control, 2021). The develop-
ment and implementation of effective vaccination strategies
contribute to reduction of the hospitalisation of COVID-19
patients as well as decrease the COVID-19 mortality rates
(WHO, 2021). Also, the COVID-19 pandemic and the dif-
ferences in vaccine uptake in various countries have high-
lighted issues on vaccination behaviour. The main question
was, how to achieve an increase of the vaccination rates and
what are the factors that influence the intent of vaccination
and behaviour.

Vaccination against various diseases is a global health de-
velopment success story, which saves the lives of millions
and reduces the risk to contract various infectious diseases.
However, the World Health Organisation has declared that
despite the significant health development progress, the
vaccination coverage globally has reduced in the last years.
For the first time in ten years, in 2020, it declined again
(WHO, 2022). Studies show that the vaccine hesitancy is re-
lated to both various cultural differences and political and
psychological reasons (Hossain et al., 2021), as well as due
to active COVID-19 anti-vaccine movements (Greenberg et
al., 2019). At the same time, researchers have discovered
that at least 60—72% herd immunity should be reached as a
result of vaccination in order to stop spread of COVID-19
in society (Anderson, 2020).

Regardless that, at the end of 2020, in Europe the vaccina-
tion against COVID-19 was started (European Commission,
2021), Europe was one of the world’s regions where due to
COVID-19 pandemic a large number of deaths was reported
from 2020 to 2021, when infecting with COVID-19 was
both a direct and indirect cause of death (WHO, 2022). On
28 December 2020, vaccination against COVID-19 was
launched in Latvia, and the first recipients of the vaccine
were health care workers who treat patients with COVID-19
and employees of the Emergency Medical Assistance Ser-
vice (Centre for Disease Prevention and Control, 2020).
According to the number of available vaccines, support was
given to expand the groups of persons to be vaccinated as
soon as possible, incl. seniors in the age group 60+ and peo-
ple with chronic diseases, employees of state administration
and state security institutions (Ministry of Health, 2021a;
2021b). According to the COVID-19: Vaccination Strategy
Implementation Plan and Vaccination Plan developed by
the Ministry of Health, it was planned to vaccinate at least
60% of the population by the end of the third quarter of
2021 (30.09.2021) and to reach 82% of the total population
(Ministry of Health, 2021a; 2021b). In order to communi-
cate with the public to promote vaccination against
COVID-19, several media campaigns were held, medical
personnel were approached, and information about vaccines
was regularly published and updated in safe information
sources (Ministry of Health, 2021a; 2021b).
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Even though as of 3 May2021, the opportunity to get vacci-
nated was given to all residents of Latvia, the planned vac-
cination capacity of 100,000 vaccination episodes per week
was actually reached for four weeks. However, as the sum-
mer continued, the vaccination capacity decreased (State
Audit Office of the Republic of Latvia, 2022). The State
Audit Office stated that, although the Ministry of Health
had generally provided the necessary measures such that
along with the first deliveries of vaccines received in Lat-
via, sequential vaccination of priority groups and later the
entire society against COVID-19 was started, the initially
set goal of vaccination coverage of at least 70% of the adult
population was not achieved by the end of the summer of
2021, as only 46.4% of the adult population was fully vacci-
nated. Also, in Latvia at the end of 2021 a rapid increase of
COVID-19 cases and a low vaccination coverage was ob-
served (Centre for Disease Prevention and Control, 2021).
For example, in October 2021, of the 533 people who were
infected with COVID-19 and died, 466 (87.4%) were not
vaccinated against COVID-19 or had not yet completed the
vaccination course. A comparison of the death rate (per
100,000 population) between vaccinated and unvacci-
nated/partially vaccinated people shows that unvaccinated
and partially vaccinated people had a 6.1 times higher risk
of death from COVID-19 infection than fully vaccinated
people (Centre for Disease Prevention and Control, 2021).
And unfortunately, as the data summarised by the European
Centre for Disease Prevention and Control shows, in the pe-
riod of time from 21 February to 6 March 2022, Latvia
ranked the first place among the countries of the European
Union and the European Economic Area in terms of mortal-
ity diagnosed with COVID-19 and the second place in terms
of contracting COVID-19 disease (LETA, 2022).

Starting from 1 April 2022, most of the COVID-19 safety
measures were cancelled in Latvia (State Chancellery,
2022), along with a decrease in the number of people in-
fected with COVID-19 and mortality rates. As informed by
the National Health Service, by the beginning of May 2022,
60.6% of the population of Latvia had completed the full
course of vaccination against COVID-19, while 27.5% had
received a revaccination dose (National Health Service,
2022). However, the vaccination process is characterised by
changeability and flexibility (Ministry of Health, 2022),
therefore, with the purpose of further containment of the
spread of the disease, including improving the health in the
society, it is necessary to encourage the desire and intent of
individuals to be vaccinated and to do it as well. Therefore,
it is essential to establish factors predicting the intent of
vaccination in adults in Latvia within the framework of the
Health Belief Model, which has proved to be a useful in-
strument for research of the health behaviour and identifica-
tion of the main beliefs related to health behaviour.

The Health Belief Model — HBM (Rosenstock, 1974) is one
of the most effective theoretical models in the field of re-
search of health behaviour (Karl et al., 2021), it is widely
used (Yarbrough and Braden, 2001; Brewer and Fazekas,
2007; Johnson et al., 2008; Kan and Zhang, 2018), and suc-
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cessfully predicts a range of health behaviours, including
vaccination (Lau et al., 2020). The HBM consists of six
core components — the perceived susceptibility of the dis-
ease, the perceived severity of the disease, the perceived
benefits and the perceived barriers, the cues to action, and
self-efficacy (Champion and Skinner, 2008). In order to de-
scribe and predict a certain health behaviour and the possi-
bility, that this behaviour will be implemented, each of
these components can be used jointly or separately (Hay-
den, 2017).

The following components of HBM were used within the
framework of this research:

1) the perceived threats, as risk appraisal, describes an indi-
vidual’s perceived severity and perceived susceptibility
of the threat to a negative health outcome (Hayden,
2017), e.g. getting infected with COVID-19;

2) the perceived benefits, such as vaccination motives, de-
scribes an individual’s belief about the value and useful-
ness of this new behaviour, which would reduce the risk
of getting sick (Smith ez al., 2011);

3) the perceived barriers, such as fear of vaccination, de-
scribes the individual’s belief about the difficulties of
implementation of the recommended health behaviour
(Hayden, 2017);

4) the cues to action, such as experience with COVID-19,
describes factors, which stimulate a certain behaviour
(Al-Metwali et al., 2021).

According to the HBM, an individual's motivation to en-
gage in a particular health behaviour, namely to get vacci-
nated against COVID-19, is determined by perceived sus-
ceptibility to COVID-19 and perceived severity of
COVID-19, as well as perceived benefits and perceived bar-
riers to getting vaccinated against COVID-19 and cues to
action, such as information received from media about the
prevalence of the disease, its consequences and available
treatment (Shmueli, 2021). Also, previous studies have
found that factors such as pandemic concerns and perceived
threat are positively related to vaccination intention (Ash-
baugh et al., 2013; Liao er al., 2013; Iacob et al., 2021),
vaccination habit against seasonal influenza (Schmid er al.,
2017; Tacob et al., 2021), confidence in the safety of the
vaccine and information about incidence rates and the dis-
ease itself from authorities, health organisations, as well as
information received from other people who want to get
vaccinated (Podlesek et al., 2011; Tacob et al., 2021).

Researchers (Lin et al., 2020; Hossain et al., 2021) have
also found that components of the HBM, such as perceived
benefits, i.e. increasing and emphasising them to the indi-
vidual and society, as well as high perceived susceptibility
and perceived severity of illness, increase an individual's
motivation to get vaccinated against COVID-19. In contrast,
as perceived barriers to vaccination increase, the individ-
ual's motivation to implement vaccination behaviour de-
creases (Lin et al., 2020; Hossain et al., 2021). For exam-
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ple, in a study that was conducted in China (n = 3541 with
the aim to investigated vaccine demand and hesitancy by as-
sessing the intention to vaccinate against COVID-19 and
willingness-to-pay, the majority reported a probably yes to
intent vaccine (54.6%), aged from 18 to 75, 48.1% male) —
perceived benefits and barriers to vaccination (namely vac-
cine efficacy and adverse event concerns) of the HBM con-
structs were significant predictors of COVID-19 vaccina-
tion intent (Lin ef al., 2020). The findings of this study
showed that one of the useful recommendations for tailored
interventions to enhance the acceptance of a COVID-19
vaccines is to make promotional messages framing the
benefit of vaccination and concerns about new vaccine
safety.

Furthermore, vaccination against various infectious diseases
is part of health behaviour and can be described as taking
protective measures to reduce the incidence and spread of
disease; for example, during the COVID-19 pandemic, part
of the preventive health behaviour was wearing face masks,
regular hand washing, avoiding from public places and vac-
cination (Ngamchaliew et al., 2022). On the other hand, a
study (Sherman et al., 2021) showed that intention is one of
the main drivers of behaviour in order to achieve behav-
ioural changes, to implement healthy behaviour, but the
authors assumed that the intention to vaccinate was much
greater for a larger number of people than the actually im-
plemented vaccination behaviour. Vaccination intention can
be described as an individual's will to implement vaccina-
tion behaviours, which is influenced by several factors —
both health protection factors (vaccination can protect an in-
dividual's health in the long term, as well as endanger it),
and social and political factors (Borah et al., 2021; Loomba
et al., 2021; Pivetti et al., 2021; Sombultawee et al., 2021;
Barattucci et al., 2022).

Research conducted in recent years, including studies con-
ducted during the COVID-19 pandemic, have found an in-
creased tendency in the public to postpone or hesitate to get
vaccinated (WHO, 2014; Pollack et al., 2020; Seangpraw et
al., 2022). Several authors (Shapiro et al., 2018; Suppli et
al., 2018; Kerrigan et al., 2020; Pollack et al., 2020; Seang-
praw et al., 2022) have indicated that hesitancy to vaccinate
is associated with refusal of vaccinations, both with uncer-
tainty in making a decision to vaccinate or not to vaccinate,
and with vaccination postponement or delay to vaccinate
when vaccines are freely available, for example, when vac-
cination is paid for from the state budget.

In view of the above, the aim of this research was to investi-
gate the predicting factors of vaccination intention in adults
in Latvia within the framework of the HBM during the
COVID-19 pandemic and to propose the following hypothe-
ses:

HI1: Vaccination intention had a positive relation with the
perceived threats, the perceived benefits and the cues to ac-
tion and a negative relation with the perceived barriers in
adults in Latvia during COVID-19 pandemic;
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H2: The perceived threats, the perceived benefits, the per-
ceived barriers and the cues to action were significant pre-
dictors of vaccination intention in adults in Latvia during
COVID-19 pandemic.

MATERIALS AND METHODS

The cross-sectional data of this study were obtained within
the framework of the State Research Programme Project
“Challenges of Latvia and the society and their solutions in
the international context” (VPP INTERFRAME-LV), where
adapted and developed instruments were used.

Measures. The following scales and questionnaires were
used in the survey from the project, “Challenges and their
solutions of Latvia and the society in the international con-
text” (VPP INTERFRAME-LV):

1. The vaccination intention (dependent variable) was deter-
mined using the question: “Which of these answers refer
to you?”’ Answers were coded from 1 to 5: 1 — I will
definitely not get vaccinated, 2 — I will likely not get
vaccinated, 3 — It is hard to say, 4 — I will likely get vac-
cinated, 5 — I will definitely get vaccinated.

2. Perceived threats (independent variable) were assessed
using the following statements as risk appraisal: “I think
my chances of getting infected with COVID-19 are”,
“Picturing myself getting COVID-19 is something I
find”, “I am sure I will NOT get infected with
COVID-19”". Each answer had to be rated on a 5-point
Likert scale from ‘“strongly disagree” (1 point) to
“strongly agree’” (5 points). The statements obtained
from the COVID-19 Own Risk Appraisal Scale (Jaspal
et al., 2020) and adapted for the cultural environment in
Latvia. Three independent translators made the transla-
tion from English to the Latvian language. First, psycho-
metric properties of the scale were assessed. Internal
consistency Cronbach’s alfa was 0.60.

3. Perceived benefits (independent variable) were assessed
as motives to get vaccinated using six independent
statements: “1) I got vaccinated/will get vaccinated
against COVID-19, in order to promote collective im-
munity, protecting relatives and other people from the
infection, 2) I got vaccinated/will get vaccinated against
COVID-19, to end the pandemic’’, 3) “I got vacci-
nated/will get vaccinated against COVID-19, to protect
myself from serious infection’’, 4) “I got vaccinated/will
get vaccinated against COVID-19, so that I can travel,
attend events’’, 5) “I got vaccinated/will get vaccinated
against COVID-19, to end the restrictions and be able to
return to previous life’” 6) “I got vaccinated/will get
vaccinated against COVID-19, because I need it”. Each
answer had to be rated on a 5-point Likert scale from
“strongly disagree’” (1 point) to “strongly agree’” (5
points). The first three questions were borrowed from
the surveys of Rzymski er al. (2021). Other questions
were created just for this project.
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4. Perceived barriers (independent variable) were assessed
as fear of vaccination against COVID-19: “Are you
afraid of... 1) serious allergic reactions after vaccination
(anaphylactic shock), 2) other serious side effects after
vaccination, 3) potential unknown long-term conse-
quences from vaccine, 4) possible adverse effects on the
reproductive system (unable to have children), 5) possi-
ble autoimmune reaction after vaccination”. Each an-
swer had to be rated on a 5-point Likert scale from
“strongly disagree’” (1 point) to “strongly agree’” (5
points). The questions were obtained from the survey of
Rzymski et al. (2021). Psychometric properties of the
scale were assessed. Internal consistency Cronbach’s
alfa was 0.92.

5. Cues to action (independent variable) were assessed ac-
cording to COVID-19 experience, where the respon-
dents had to assess their personal experience with
COVID-19 — ““a family member was sick; a friend, ac-
quaintance, colleague was sick; a relative, friend, ac-
quaintance, colleague died; I have not directly come
across with the disease; I was sick’’. The answers were
coded: 0 —“No’’, 1 — “Yes’’ and combined in a scale.

Procedure. The data were collected in the period of time
from 10-22 September 2021, performing direct interviews
at places of residence of the respondents. The research se-
lection method was stratified random selection in an admin-
istrative territory. No less than 100 sampling points were se-
lected randomly from all populated areas of Latvia, using
the population in the populated areas as a measure of pro-
portionality. A number of starting sampling points were de-
termined in each settlement and a maximum of ten inter-
views were collected at each sampling point. In the
household, only one person (respondent) was interviewed.
The respondent was selected according to the nearest birth-
day or Kish grid principle. If the selected respondent was
not available, the interviewer tried to contact him again, but
the number of visits to the selected household did not ex-
ceed three times. If all three contact attempts were unsuc-
cessful, the interviewer selected the respondent in the next
household according to the rules of the route (§urir,1a et al.,
2022). The data were collected by the research centre
SKDS.

Participants. The sample of n = 1017 respondents aged
from 18 to 75 (M = 46.53, SD = 16.22) consisted of a na-
tionally representative selection of Latvia within the project
“The challenges of Latvia and the society and their solu-
tions in international context” (VPP INTERFRAME-LV),
according to the administrative territorial division.

In order to achieve the aim of this study and determine the
factors that would be important motivations for vaccination
among unvaccinated individuals, the respondents, who were
not vaccinated against COVID-19, were selected for the
data analysis, creating a sample of n = 539 respondents
(M =45.35, SD = 15.70), according to feature “vaccination
intention”: 30.80% (n = 166) definitely will not get vacci-
nated, 33.40% (n = 180) most likely will not get vaccinated,
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Table 1. Sociodemographic characteristics of study sample

Demographic variables n (%)

Age (groups)

18-24 50 (9.3)
25-34 112 (20.8)
35-44 111 (20.6)
45-54 90 (16.6)
55-63 100 (18.6)
64-75 76 (14.1)
Sex

Male 285 (52.9)

Female 254 (47.1)

Education level

Primary education 54 (10.0)
Secondary education 392 (72.8)
Higher education 93 (17.2)
Marital status
Married or live with partner 299 (55.5)
Divorce 74 (13.7)
Non-married 118 (21.9)
Widow 48 (8.9)
Children under 18
Yes 171 (31.7)
No 368 (68.3)
Employment
Yes 333 (61.8)
No 206 (38.2)
Place of residence
Riga 145 (26.9)
Other city 210 (39.0)
Other 184 (34.1)
Spoken language of family
Latvian 307 (57.0)
Russian 228 (42.3)
Other 4(0.7)

Note: n = 539

11.50% (n = 62) hard to say, 16.88% (n = 91) will likely get
vaccinated, 7.42% (n = 40) will definitely get vaccinated.
The detailed description of the sample is presented in
Table 1.

Data analysis. The data processing and analysis were per-
formed using the data processing programmes MS Excel
365 and IBM SPSS Statistics 27.0. Since the empirical dis-
tribution of all psychological variables did not correspond
to the normal distribution, non-parametric methods of data
analysis were used in the data analysis. All significant cor-
relation results were reviewed, if the level of significance
was as follows: p < 0.05, p < 0.01. To determine, whether
correlation between the vaccination intention and the com-
ponents of the HBM, the Spearman’s rank correlation coef-
ficient was applied. To determine, what components of the
HBM predict the vaccination intention, multi-factor linear
regression analysis was used.
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RESULTS

Frequency of statistically significant association of HBM
constructs with COVID-19 vaccination intention. In or-
der to verify HI, proposed within the framework of the re-
search, and determine whether a relationship exists between
the vaccination intention and the constituent constructs of
the HBM (perceived threats, perceived benefits, perceived
barriers, and the cues to action) for adults in Latvia during
COVID-19 pandemic, the Spearman’s rank correlation test
was performed (see Table 2). The obtained results show a
statistically significant moderately strong correlation be-
tween vaccination intention and all six vaccination motives
as the perceived benefits were established: to promote col-
lective immunity, protecting relatives and other people from
the infection (r = 0.40, p < 0.01); to end the pandemic (r =
0.44, p < 0.01); to protect myself from serious infection
(r=0.44, p <0.01); to be able to travel/attend events (r =
0.42, p<0.01); to end the restrictions and be able to return
to previous life (r = 0.42, p < 0.01); because I need it (r =
0.42, p < 0.01). A statistically significant, but weak, posi-
tive correlation was established between the vaccination in-
tention and the risk appraisal as the perceived threats (r =
0.20, p < 0.01), and COVID-19 experience as the cue to ac-
tion (for example, an individual himself and/or a relative,
friend has infected with COVID-19 or someone died from
this disease) (r = 0.20, p < 0.01). According to the obtained
results, a statistically significant negative, but weak correla-
tion was established between vaccination intention and the
fear of vaccination as the perceived barriers (r = -0.21, p <
0.01).

Association between vaccination intention, education
level and the Health Belief Model constructs. In order to
verify H2, proposed within the framework of the research,
and to determine, whether the constructs of the HBM (per-
ceived threats, perceived benefits, perceived barriers, and
the cues to action) predict the vaccination intention for
adults in Latvia during COVID-19 pandemic, multi-factor
linear regression analysis was used (see Table 3). Firstly, in
order to perform the regression analysis, the association of
vaccination intention with demographic variables (age
groups, gender, education level, marital status, children un-
der 18, employment, place of residence, spoken language of
family) and components of the HBM model were examined
by performing the Spearman’s rank correlation test. Ac-
cording to the obtained results, a statistically significant but
very weak correlation was found between vaccination inten-
tion and the level of education in the sample of non-vacci-
nated respondents. The obtained results did not reveal a re-
lationship with other demographic indicators, incl. age.
Taking the results into account in the further multi-factor
linear regression analysis, education level was the only vari-
able from demographic variables that was taken (Uyanik
and Giiler, 2013).

The results of the multi-factor linear regression analysis
demonstrated that the level of education, the perceived
threats, the perceived benefits as motives of getting vacci-
nated, the perceived barriers as fear of getting vaccinated
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Table 2. Significance ratio of Health Belief Model constructs with COVID-19 vaccination intention

Variables ‘

4 ‘ 5 ‘ 6 ‘ 7 ‘ 8 ‘ 9

1 2 3
1.Vaccination intention 1
2.Risk appraisal 0.20%* 1
3.Vaccination motive - to promote collective 0.40%* 0.07%* 1
immunity, protecting relatives and other people
from the infection
4.Vaccination motive - to end the pandemic 0.44%* 0.55%*  0.88** 1
5.Vaccination motive - to protect myself from 0.44%* 0.07* 0.78**%  0.83%%* 1
serious infection
6.Vaccination motive - to be able to travel/at- 0.427%% 0.06%* 0.66*%*  0.69%*  0.67** 1
tend events
7.Vaccination motive - to end the restrictions 0.427%% 0.09%*%  0.73%%  0.78%*  0.76%*  0.73%* 1
and be able to return to previous life
8.Vaccination motive - because I need it 0.427%%* 0.07%* 0.68%*  0.71*%%  0.72%%  0.65%*  0.71%* 1
9. Fear of vaccination -0.21%% - 0.09%*  -0.43%F  -0.46**  -0.43*%* -0.38%* -0.42%* -0.39%* 1
10. COVID-19 experience 0.20%*%  0.20%*%  0.19%%  0.15%%  0.15%%  0.16%*  0.13%*  0.14%* 0,01 1
mman’s rank correlation coefficient, n = 539, **p < 0.01, *p < 0.05.
Table 3. Association between vaccination intention, education level and the Health Belief Model constructs
Vaccination intention ‘ i ‘ R’ ‘ F
0.32 25.70%#%*
Education level 0.21%*
Risk appraisal 0.21*
Vaccination motive - to promote collective immunity, protecting relatives and other people from the infection -0.001
Vaccination motive - to end the pandemic 0.09
Vaccination motive - to protect myself from serious infection 0.14
Vaccination motive -to be able to travel/attend events 0.13%*
Vaccination motive - to end the restrictions and be able to return to previous life 0.07
Vaccination motive - because I need it 0.23%%*
Fear of vaccination -0.17%*
COVID-19 experience 0.16%*

Note: Multiple linear regression *p < 0.05, **p < 0.01, ***p < 0.001.

and cues to action, such as COVID-19 experience, can pre-
dict the intent of getting vaccinated (R2 =0.32, F (10.527) =
25.70, p < 0.001), explaining 32% of the variation indices
of the vaccination intention (see Table 3).

DISCUSSION

The research was conducted within the framework of the
HBM, which is widely used in identification of various
health beliefs and predicting the health behaviour, with the
purpose to investigate the predictive factors of the vaccina-
tion intention of adults in Latvia during the COVID-19 pan-
demic. The following components of the HBM were used in
the framework of the research: the perceived threats as risk
appraisal, the perceived benefits as vaccination motives, the
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perceived barriers as fear of vaccination, the cues to action
as COVID-19 experience, and the level of education.

The obtained results revealed a relationship between vacci-
nation intention and the components of HBM, such as the
perceived threats, the perceived benefits, the perceived bar-
riers, and the cues to action, which confirm H1. The respon-
dents, who had intent to get vaccinated (most likely get vac-
cinated/definitely get vaccinated) felt a higher personal risk
of getting COVID-19 (higher level of the perceived threats),
they had personal experience with COVID-19 (as the cues
to action), they had more motives why to get vaccinated
(the perceived benefits from vaccination), as well as a lower
level of fear from vaccination, its consequences and possi-
ble side effects. These findings are similar with previous re-
search, in which the relationship between the perceived sus-
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ceptibility to the disease, the severity of the disease (both of
these components can be combined into one component —
the perceived threats), the perceived benefits, the perceived
barriers and the cues to action with preventive behaviour
during COVID-19 pandemic was established (Tadesse et
al., 2020; Yehualashet et al., 2021).

As previously mentioned, at the end of 2020, the first vac-
cines against COVID-19 were received in Latvia and tar-
geted vaccination was started, starting with healthcare
workers, residents in the age group 60+ and people with
chronic diseases (Ministry of Health, 2021a; 2021b). As
vaccination campaigns continued, implementing the Vacci-
nation Plan, vaccination against COVID-19 was already
available to all groups of society on 3 May 2021. It was pre-
dicted that the vaccination coverage would be 70% by the
end of the summer of 2021, but only 46.4% of the popula-
tion of Latvia had been vaccinated (State Audit Office of
the Republic of Latvia, 2022). Also, during the time period
when the research data were collected (September 2021),
more than a year after the declaration of the COVID-19
pandemic — on 11 March 2020 (WHO, 2020), when infor-
mation about COVID-19 was widely available and Latvian
society had experienced multiple waves of COVID-19.
Among them, as reported by the Centre for Disease Preven-
tion and Control, during the third wave of the spread of
COVID-19, for example, in September 2021, the incidence
of COVID-19 in people who were not directly vaccinated,
or those who had partially implemented vaccination, was
2.7 times higher than vaccinated people (Centre for Disease
Prevention and Control, 2021). These results and other stud-
ies indicate (Ashbaugh ef al., 2013; Liao et al., 2013; Iacob
et al., 2021; Shmueli, 2021) perceived higher personal risk
of getting COVID-19 and the belief that it could pose a seri-
ous threat to an individual's health are the main factors af-
fecting intent to get vaccine against COVID-19.

The obtained results of the study showed that directly per-
ceived benefits from vaccination have a closer relationship
with vaccination intention, unlike other components of the
HBM that were used in this study. Similar results have been
found elsewhere, where it has been established that during
the COVID-19 pandemic, directly perceived benefits are
one of the main factors that encourage the acquisition of
new behaviours and its implementation (Bechard et al.,
2021). The closest connection to the intention to vaccinate
was found with several motivations for vaccinating as per-
ceived benefits — to promote collective immunity by caring
for fellow human beings; to end the pandemic; to protect
yourself from becoming seriously ill in case of infection; to
restore the ability to travel and attend events; to end the re-
strictions and be able to return to the previous life; and be-
cause it was/is necessary for me.

These results could be explained by the fact that during the
COVID-19 pandemic, extensive information about the
benefits of vaccination was provided in the public space, in-
viting residents to get vaccinated, including that it would
promote collective immunity and protect people from get-
ting sick or from the course of a serious illness. For exam-
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ple, studies conducted in Great Britain and the United States
found that one of the motivations for vaccination during the
COVID-19 pandemic was to vaccinate to protect oneself
from getting sick (Loomba et al., 2021; Seangpraw et al.,
2022). On the other hand, if an individual is convinced that
getting sick can cause serious social consequences, such as
job loss or a significant health threat, such as disability, then
his motivation to implement health behaviours increases
(Daniati et al., 2021). Considering the fact that Latvian so-
ciety had to face the restrictions caused by the COVID-19
pandemic from spring 2020 to April 2022, when most of the
security measures were cancelled (State Chancellery, 2022),
which thus affected everyone both social and cultural as
well as economic life, then one of the main motives to im-
plement the vaccination behaviours could have been the de-
sire to end the pandemic and for everything to return to the
previously usual order.

Studies have found that factors such as concerns about the
pandemic and the perceived threats (Ashbaugh et al., 2013;
Liao et al., 2013), vaccination habit against seasonal flu
(Schmid et al., 2017), confidence about safety of vaccine
and the information provided by government institutions,
health organisations about the indicators of contracting the
disease and disease itself, as well as information received
from other people, who wish to get vaccinated (Podlesek et
al., 2011) are positively related to vaccination intention.
Likewise, studies have found that vaccination intention is
related to the level of education of an individual (Bonfigioli
et al., 2013; Truong et al., 2022). For example, in a study
performed in Canada (Jantzen et al., 2022), where factors
related to hesitation regarding to vaccination against
COVID-19 were studied regarding middle-aged adults, it
was found that one of the reasons for delaying the vaccina-
tion was a low level of income, as well as the income de-
crease due to COVID-19 pandemic for individuals with a
low level of education.

The results of this study also revealed an association be-
tween components of the HBM (perceived threats, per-
ceived benefits, perceived barriers, cues to action) and vac-
cination intention, which confirms H2. Namely, the results
show the significance of level of education, perceived
threats of contracting COVID-19, subjective motive to get
vaccinated (for example, in order to be able to travel, attend
events or to end the restrictions and return to the normal
life), confidence that the vaccine will not cause significant
side effects and long-term consequences, and the experience
of COVID-19 in prediction of the vaccination intention.

If a new behaviour is accepted and implemented, an indi-
vidual should have confidence that the advantages and
benefits of this new behaviour will outweigh the conse-
quences, which are caused or will be caused by the previous
behaviour — whereas this confidence will allow to over-
come the perceived threats and trigger the change of behav-
iour (Hayden, 2017). For example, during the COVID-19
pandemic, if an individual had perceived the obstacles of
the recommended health behaviour as significant, then he
would be less motivated to change his own behaviour and
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follow the recommendations of the preventive health behav-
iour (Khani-jeihooni et al., 2020; Karl et al., 2021). In ac-
cordance with the HBM, an individual’s motivation to im-
plement a certain health behaviour, namely, to get
vaccinated against COVID-19, is determined by the per-
ceived susceptibility to COVID-19 and the perceived sever-
ity of COVID-19, as well as the perceived benefits and the
perceived barriers from vaccination against COVID-19 and
the cues to action, for example, the received information
from mass media sources about the spread of the disease, its
consequences and the available medication (Schmueli,
2021).

For example, a study performed in Romania revealed a rela-
tionship between the concerns about COVID-19 pandemic,
vaccination intention, and the components of HBM — per-
ceived threats (the perceived susceptibility to disease and
the perceived severity of disease) and perceived benefits
from vaccination (Iacob et al., 2021). The perceived threats
and the perceived benefits influence the concerns about the
pandemic and the intent to get vaccinated as mediators.
Thus, it can be concluded, that the perceived benefits from
vaccination against COVID-19 and its effectiveness may
motivate individuals to implement the vaccination behav-
iour. However, the main reasons for delay of vaccination
are the concern that COVID-19 vaccines may cause serious
side effects (the perceived barriers), as well as the lack of
trust in governments (the cues to action) (Nguyen et al.,
2021). The findings discovered by the previously mentioned
authors correspond to the results obtained in this research.
Namely, the components of HBM — the perceived threats,
the perceived benefits, the perceived barriers, and the cues
to action — have an association with the intent to get vacci-
nated and its prognosis. In other words, an individual may
decide about vaccination, realise the plan (the vaccination
intention), if he has serious concerns about the possibility of
contracting a particular disease (the perceived threats), he
sees benefits from implementation of this behaviour, for ex-
ample, thus the pandemic may end and travelling may be
possible again (the perceived benefits), there is a low level
of perceived threats and concerns about possible side effects
of vaccines (the perceived threats) and the experience with
contracting the disease, when, for example, a close friend or
a family member was infected (the cues to action).

Other studies (Hossain et al., 2021; Lin et al., 2020) have
discovered that the components of HBM, such as the per-
ceived benefits, such as their increase and their highlighting
in the eyes of an individual or society, as well as the highly
perceived susceptibility to the disease and the perceived se-
verity of the disease, promote the individual’s motivation to
get vaccinated against COVID-19. While the perceived bar-
riers from the vaccination increases, the motivation of an in-
dividual to get vaccinated decreases. Thus, in order to mini-
mise the difficulties caused by the COVID-19 pandemic, to
contain the spread of the disease and to increase the vacci-
nation rate against COVID-19, it is important to understand
the factors having a significant role in prognosis of the vac-
cination intention. Within the framework of this research
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those components of the HBM are identified, which are sig-
nificant predictors of the vaccination intention for adults in
Latvia during the COVID-19 pandemic — the perceived
threats, perceived benefits, perceived barriers, and cues to
action. The concerns felt by an individual about the possi-
bility of contracting a particular disease, the visible benefits
from the implemented health behaviour, for example, the
possibility to travel and visit public areas, the confidence of
surmountable obstacles, for example, vaccine will not cause
serious side effects, and the personal experience of a par-
ticular disease as cues to action, are important factors,
which would implement the recommended health behav-
iour.

The strengths of this research are the applied HBM, which
is one of the most effective theoretical models in the field of
research of health behaviour (Karl ef al., 2021), and the ap-
plied variables (the perceived threats, the perceived bene-
fits, perceived barriers and the cues to action), whose rela-
tionship between the preventive behaviour during
COVID-19 pandemic was established in previous studies
(Tadesse et al., 2020; Yehualashet et al., 2021). Also, the
data used in the study were collected in the period from 10
to 22 September 2021, when there was no regulation in Lat-
via yet (entered into force on 9 October 2021) regarding, for
example, whether an employee can only perform his work
duties in person, if he has a certificate of primary vaccina-
tion, booster vaccination or transmission of illness (Latvijas
Vestnesis, 2021, 720). The results of the research obtained
in this way reflect more the true motivation of individuals to
implement vaccination, which is less influenced by any po-
litical and legal decisions.

This study has several limitations that could have impact on
the results. One of them is the period of time when the data
were collected. The data for the research were collected in
the period of time from 10-22 September, 2021, when the
vaccination activity only started to grow, due to fact that a
vaccination certificate was required at workplaces, but the
vaccination coverage on 1 September 2021 was still only
698 thousand people vaccinated against COVID-19 in Lat-
via which was 37% of the permanent population (Central
Statistical Bureau, 2021). The second limitation for the re-
search was the sample — its uneven distribution by the in-
tent of vaccination — only 25% of all respondents answered
that they definitely or will likely to get vaccinated, whereas
64% answered that they will definitely or likely not to get
vaccinated. Thus, those respondents who had the intention
to get vaccinated were disproportionately represented in this
sample. The third limitation of the research was the used in-
strument for assessment of the perceived threats where the
assertions were borrowed from the COVID-19 Risk Ap-
praisal Scale — CORAS (Jaspal et al., 2020) and adapted
for the cultural environment of Latvia. Cronbach’s alfa of
this scale is 0.60, which points to a weak internal consis-
tency, although it lies within the range of the allowable in-
ternal consistency a = 0.60-0.70 (Ursachi et al., 2015).

Irrespective of the obtained results and both proposed hy-
pothesis that were confirmed in the research, further work
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on the identification of the factors predicting the vaccina-
tion intention, as well as the factors predicting the vaccina-
tion itself should be continued for launching the vaccination
campaigns more successfully and for minimisation of the
morbidity rates possibly better and to increase the vaccina-
tion coverage. Also, in the future when performing research
about the vaccination intention within the framework of the
HBM, the self-efficacy component should be included, be-
cause, as the researchers have discovered, the self-efficacy
perceived during COVID-19 pandemic has a significant role
in the perceived seriousness of contracting the diseases and
the implementation of the preventive health behaviour
(Gonzélez-Castro et al., 2021). A relationship was estab-
lished between an individual’s lower self-efficacy and
greater anxiety of COVID-19 pandemic, higher level of the
perceived threats, the bigger perceived benefits from vacci-
nation and larger quantity of the purchased hygiene prod-
ucts by individuals with chronic diseases (Iacob et al.,
2021).

The results of this research will enhance existing discus-
sions and add to the empirical research base on predictors of
vaccination intention within the framework of the Health
Belief Model. In addition, the obtained results and conclu-
sions can be useful not only for analysing vaccination be-
haviours during the COVID-19 pandemic, but also in cases
of other disease outbreaks, to implement prophylactic health
protection measures, reduce cases of illness and spread of
the disease, and determining factors that play an important
role in predicting vaccination intention, that is, what moti-
vates an individual to realise vaccination behaviours. Tak-
ing into account the above, factors such as the perceived
threat of the particular illness, the perceived benefits and
obstacles of the recommended health behaviours, as well as
action-promoting stimuli such as personal experience with
the illness can play an important role in achieving a change
in behaviours, and thus could promote vaccination cover-
age, reduce the spread of disease and improve public health.

CONCLUSIONS

Vaccination against COVID-19 is one of the most effective
safety measures in order not only to reduce the risk of fal-
ling ill, but also the avoid severe course of the disease and
contain the spread of the disease. The study found the ex-
pected associations between components of the Health Be-
lief Model and vaccination intention in a sample of unvacci-
nated adults in Latvia during the COVID-19 pandemic.
Firstly, the results of the analysis showed that perceived
threats as risk appraisal, perceived benefits as vaccination
motives, and cues to action as the COVID-19 experience
are positively related to vaccination intention; but perceived
threats as fear of vaccination are negatively related to vacci-
nation intention. Secondly, the obtained results show that,
like elsewhere in the world, the component of the Health
Belief Model as perceived benefits has a significant rela-
tionship with vaccination intention. Perceived benefits as
vaccination motives (to promote collective immunity, pro-
tecting relatives and other people from the infection; to end
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the pandemic; to protect myself from serious infection; to
be able to travel/attend events; to end restrictions and be
able to return to the previous life; because I need it) showed
a moderately strong relationship with vaccination intention.
Perceived threat (possibility of getting infected with
COVID-19), perceived benefits as vaccination motives (to
be able to travel, attend events; because I need it), perceived
barriers (beliefs that the vaccine will not cause significant
side effects and long-term consequences), cues to action
(COVID-19 experience) and level of education were signifi-
cant factors in predicting vaccination intention during the
COVID-19 pandemic in a sample of unvaccinated adults in
Latvia. And the HBM component perceived benefits as a
vaccination motive “because I need it” was found to be the
most significant predictor of vaccination intention during
the COVID-19 pandemic in a sample of unvaccinated adults
in Latvia. In general, the perceived benefits of vaccination
against COVID-19, emphasising the benefits of vaccination
from the individual's subjective point of view, and the pro-
motion of public education about the effectiveness and
safety of vaccination can motivate individuals to implement
vaccination behaviour.
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VESELIBAS PARLIECIBAS MODELA PIELIETOSANA VAKCINACIJAS NODOMU PROGNOZESANA NEVAKCINETIEM
PIEAUGUSAJIEM LATVIJA COVID-19 PANDEMIJAS LAIKA

Vakcinacija ir globals veselibas attistibas veiksmes stasts, kas katru gadu glabj miljoniem cilvéku dzivibu un samazina risku saslimt ar
dazadam infekcijas slimibam, t.sk. ar Covid-19. Latvija 2021. gada nogal€ bija v€rojams strauj$ ar Covid-19 inficéto iedzivotaju skaita
pieaugums un zema vakcinacijas aptvere, un neraugoties uz pieejamam vakcinam, lidz 2022. gada maija sakumam tikai 60,6% Latvijas
iedzivotaju bija pabeigusi un 27,5% bija sanémusi revakcinacijas devu. Ka norada Veselibas ministrija, vakcinacijas procesam ir raksturiga
mainiba un elastiba, ka ari kopuma vakcinacijas temps pedgjos gados ir samazinajies. Tapéc petijuma meérkis bija izpétit vakcinacijas
nodomu prognozgjosos faktorus nevakcin€tiem pieaugusajiem Latvija. Veselibas pétijuma izlasi veidoja 539 respondenti vecuma no 18 lidz
75 gadiem (M = 45,35, SD = 15,70), kuri nebija vakcinéti pret Covid-19, kuriem bija vel japiepem lémums par vakcinaciju un kuri bija dala
no nacionali reprezentativas Latvijas izlases (n = 1017). Dati tika ievakti 2021. gada septembri un analiz&ti, izmantojot Spirmena rangu
korelacijas koeficientu un daudzfaktoru linearas regresijas analizi. Statistiski nozimiga vidgji cieSa pozitiva korelaciju tika uzradita starp
vakcinacijas nodomu un visiem seSiem vakcinacijas motiviem ka uztvertajiem ieguvumiem (r = 0,40 — 0,44, p < 0,01); statistiski nozimiga,
bet vaja pozitiva korelacija starp vakcinacijas nodomu un riska novért€jumu ka uztvertajiem draudiem (r = 0,20, p < 0,01) un Covid-19
pieredzi ka ricibu veicinoSiem stimuliem (r = 0,20, p <0,01); statistiski nozimiga negativa, bet vaja korelacija vakcinacijas nodomam un
bailem no vakcinacijas ka uztvertajiem SkérSliem (r = 0,21, p <0,01). Rezultati uzradija vairakus faktorus, kuri prognozé vakcinacijas
nodomu, izskaidrojot 32% no vakcinacijas nodomu raditaju variacijas: augstaks izglitibas limenis, uztvertie draudi, uztvertie ieguvumi,
uztvertie SKerSli un ricibas nosacijumi. Augstaks izglitibas limenis, augstaks uztverto draudu limenis par iesp€ju inficéties ar Covid-19,
vairaki vakcinacijas motivi (pieméram, lai varétu celot), parlieciba, ka vakcina neradis butiskas blakusparadibas un ilgtermina sekas, ka ar1
Covid-19 pieredze ir tie faktori, kuri lauj prognoze individa nodomu vakcingéties pret Covid-19.
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