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ABSTRACT

Health behavior theories have been effectively used for studying populations’ awareness, attitudes, and
beliefs related to COVID-19 preventative behaviors. The aim of this study was to explore the factors
associated with the intention to get vaccinated against COVID-19 in the Armenian population using the
Health Belief Model (HBM) as a framework. We applied stratified two-stage random sampling to conduct
a telephone survey of 3,483 adults in 2021. The multi-domain survey instrument included questions on
socio-demographic characteristics, COVID-19-related knowledge, COVID-19 susceptibility, severity and self-
efficacy beliefs, sources of information on COVID-19, COVID-19 vaccination practice, and its benefits and
barriers. We performed bivariate and hierarchical multivariate regression analysis with the entry of variables
in blocks. In total, about 12% of the sample (n =393) was vaccinated against COVID-19. Of 2,838 unvacci-
nated participants, about 53% (n = 1516) had an intention to get vaccinated. The final hierarchical logistic
regression model containing socio-demographic characteristics, knowledge about COVID-19, and HBM
constructs explained 43% of the variance in the intention to get vaccinated against COVID-19. Participants’
age, employment status, average monthly expenditures, perceived threat, benefits, perceived barriers, self-
efficacy, and cues to action were significant and independent predictors of the intention to get COVID-19
vaccination. This study confirmed the utility of the HBM in highlighting drivers of an important health-
protective behavior in the context of pandemics. Health policy makers, communication specialists, and
healthcare providers should particularly stress the effectiveness and safety of the vaccines in their efforts to
increase vaccination rates and focus on unemployed and low-income population groups.
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Introduction

COVID-19 pandemic

approximately 66.0% of the global eligible population has been
fully vaccinated, while only 34.0% have received booster doses.”

Since the start of the COVID-19 pandemic in 2020, countries

around the world have implemented a number of public health Situation in Armenia

and social measures to prevent the spread of SARS-CoV-2 and
reduce mortality and morbidity from COVID-19, including
personal protective measures, environmental measures, sur-
veillance and response, physical distancing, and international
travel restrictions. Combined with medical measures, these
efforts assisted in managing the situation to some extent;
however, to date, the virus continues to mutate, spread and
devastate human lives and the global economy."”

As of 15 December 2022, the most recent WHO weekly
update report notes that countries around the world have
reported over 647 million confirmed cases and over
6.5 million deaths due to COVID-19.’

Vaccines against COVID-19 were developed and distributed
globally at an unprecedented speed and represented
a fundamental step toward ending the pandemic.* While coun-
tries are adopting various measures in an effort to raise their
national immunization rates against COVID-19, to date

Armenia received a small batch of donated vaccines at the end
0f 2020, but the larger shipment of the first batch of AstraZeneca
vaccine (24,000 doses) procured through the COVAX Facility
arrived only on March 28™, 2021.° As the country only managed
to procure a limited number of vaccines during the initial stage,
the immunization efforts were also rolled out in stages. In the
first stage vaccines were made available to the individuals in the
high-risk groups, including healthcare workers, residents and
employees of elderly houses, senior citizens at or above the age
of 65, and 16-64 years old people with chronic conditions. In
the second stage, university lecturers, school teachers, and civil
servants were also made eligible.

The vaccination campaign started soon after in mid-April
as other vaccine types were shipped to the country, including
Sputnik V (Gam-COVID-Vac),” and vaccines became avail-
able to the general public.
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Currently, the vaccines administered in Armenia include
Sinopharm (BBIBP-CorV), and Pfizer (Comirnaty). The vac-
cines are available to the public at no cost and can be
obtained at primary health care (PHC) facilities in urban
and rural areas throughout the country. Based on the boos-
ter-shot vaccination plan developed by the Ministry of Health
(MoH), the vaccines can be administered as booster shots
three to six months post-initial vaccination.*® Additionally,
Russian Sputnik Light,'® which is being locally produced
since December 2021, has been approved to be used as
a booster shot only.”!'!

As soon as vaccines became available in Armenia, the MoH
established a working group, composed of over ten national
and international organizations, that has been coordinating
the vaccination public awareness campaign. This working
group has been able to coordinate the creation of various risk
communication tools and materials, including training for
healthcare workers, social media campaigns, webinars, and
behavioral insight surveys, which allowed for policy to be
tailored accordingly. Despite the continuous efforts to vacci-
nate the majority of its population; as of 8 December 2022,
only 45.9% of adults are fully vaccinated, while only 3.7%
received a booster shot.'?

The initial uptake was particularly slow in the country, and
the majority of individuals that have been vaccinated were
driven by a policy change that took place in October 2021,
which required biweekly COVID-19 PCR testing for unvacci-
nated employees.'”> With PCR tests ranging from $10-30 USD,
the nation saw a profound increase in vaccinations. The policy
was later modified to mandate weekly testing and restrictions
on entering public places for the unvaccinated starting end of
January 2022."* All public restrictions and mandatory mea-
sures related to COVID-19 have been lifted in Armenia since
1 May 2022." As of 15 December 2022, Armenia has 445,881
confirmed COVID-19 cases and 8,712 deaths.'®

This article describes the study conducted in Armenia from
May to September 2021 to explore the factors which could
explain the adoption of vaccination against COVID-19 in the
Armenian population and help to target health communica-
tion efforts in the country. As of 30 May 2021, at the beginning
of the study, Armenia had more than 192 thousand cases and
about 3,500 deaths. The proportion of vaccinated people was
1.1% (received at least one dose) and 0.0% were fully
vaccinated."”

Health Belief Model

Health behavior theories have been effectively used for study-
ing populations’ awareness, attitudes, and beliefs related to
COVID-19 and preventive behaviors. The underlying goal of
the application of health behavior theories is to drive beha-
vioral research and the development and evaluation of health
interventions aimed at behavior change.'® The Health Belief
Model (HBM) was developed in the 1950s to explain the
participation of the United States population in public health
screening programs.'”*° After its induction, the HBM was
extended to study a variety of health-related actions and
became one of the most commonly used cognitive models in
health behavior research and intervention.*!

The HBM postulates that people will take action to prevent,
screen for, or control illness if they think they are susceptible to
a condition (perceived susceptibility), believe that the condition
could have potentially serious consequences (perceived sever-
ity), believe that a course of action available to them would
help to reduce susceptibility to or severity of the condition
(perceived benefits), and believe that the benefits of taking
action outweigh the barriers to the action (perceived barriers).
The readiness to take action can be influenced by triggers to
instigate the action (cues to action). The construct of self-
efficacy, defined as “the conviction that one can successfully
execute the behavior required to produce the outcomes” was
added to the model in 1988.>*

The HBM has been widely used in studies that tested the
constructs of the model in relation to COVID-19 preventive
factors such as mask use, hand washing, maintaining social
distance, vaccine acceptance, and others.?>732 Overall, the
summarized evidence of the use of HBM in COVID-19-
related behavioral research suggests that the model can be
effective in identifying modifiable factors that can be targeted
for promoting the adoption of protective practices against the
novel coronavirus. To our knowledge, no theory-based studies
have examined COVID-19-related behaviors in Armenia to
date. In the present study, the HBM framework guided the
exploration of the perceptions and beliefs about COVID-19
vaccination in a nationwide sample of Armenian adults.

Methods
Study design and setting

We conducted a cross-sectional telephone survey of 3,483
adults (=18 years old) in the capital Yerevan,” and 10 marzes
(provinces). The survey was one of the components of an
extensive study, which was completed in the scope of the
USAID-funded “Support to control COVID-19 and other
infectious disease outbreaks” project by the Turpanjian
College of Health Sciences of the American University of
Armenia (AUA/CHS).*

Sampling and recruitment

The research team used stratified two-stage probability pro-
portional to size sampling to select the study participants. The
sampling was done through PHC facilities, which cover about
97% of the Armenian population.”® During the first stage, one-
third of the PHC facilities in each marz and Yerevan were
selected. The random selection of PHC facilities was based on
the population size served by each facility. In stage two, the
simple random selection of the study participants was per-
formed using a comprehensive national e-health registry of
patients (ARMED).*® The list of participants was provided to
the trained staff of selected PHC facilities, who recruited the
participants via phone calls using standard recruitment scripts
prepared by the AUA/CHS researchers. To assure proper
representation of all age groups, the participants were
recruited from the 18-29, 30-39, 40-49, 50-59, 60-69, and
70+ age groups proportionate to their size in the general
population.



To substitute any possible nonresponse or refusal, wrong or
missing addresses and other possible errors, the sampling list
provided to each facility was six times larger than the needed
sample. The participant recruitment continued until the
desired sample size was obtained.

Data collection and study tool

The phone survey was embedded in the larger study of
COVID-19 seroprevalence. The exclusion criteria for the
blood sampling included having a contraindication to veni-
puncture, being in quarantine or self-isolation for less than 10
days, or being unable to attend the sampling site because of
physical disability. At the PHC facility, the AUA/CHS research
team administered written informed consent, conducted blood
sampling for antibody testing, and obtained the contact num-
bers of the respondents for the phone survey. There were no
additional criteria for the phone survey, and all participants
who provided informed consent were contacted by 10 trained
interviewers within the first two days after the blood sampling
to complete the phone survey. The inclusion criteria for the
present study were being unvaccinated and answering to the
question about vaccination intention in the survey. The inter-
views were conducted via electronic tablets using the Alchemer
online tool (https://www.alchemer.com/). During the data col-
lection, the phone numbers of participants who completed the
phone survey had 1000 AMD ($2 USD) added via an auto-
mated system to compensate for their time.

Prior to data collection, the research team pre-tested the
entire study protocol, including participant recruitment and
inclusion in the study, the blood sampling process, and the
phone survey. Based on the hypothesis of the initial project
and using the population proportions formula® for sample
size calculation, the estimated sample size was 3,832.

The Institutional Review Board of the American University
of Armenia and WHO ERC/COVID-19 approved the study
(#AUA-2021-005; #WHO ERC-CERC.0112)

A multi-domain survey questionnaire captured informa-
tion on the participants’ socio-demographic characteristics,
COVID-19-related knowledge, COVID-19 susceptibility,
severity and self-efficacy beliefs, sources of information on
COVID-19, COVID-19 vaccination practice, and vaccination
benefits and barriers (Supplementary Table S1). The tools
from similar studies conducted internationally and in
Armenia were identified through an extensive literature search
and used for developing the survey questionnaire.****

Study variables

The intent to get vaccinated for COVID-19 was measured
using a single question “When a coronavirus vaccine becomes
available to you, how likely is it you will take it?” with four
response options ranging from “very likely” to “very unlikely,”
which were dichotomized for the regression analysis.
COVID-19 knowledge was measured with five questions
with three answer options: “Agree,” “Disagree,” and “Don’t
know.” COVID-19 knowledge score (ranging from zero to
five) was calculated by summing up the responses to all the
questions and later converted into a knowledge percent score.
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The susceptibility was assessed by asking respondents how
susceptible they consider themselves to infection with
COVID-19 with four response options ranging from “very
susceptible” to “not at all susceptible.” Perceived severity was
measured by asking the respondents how severe they think
contracting COVID-19 would be for them with four response
options ranging from “very severe” to “not at all severe.”
Participants were asked whether the COVID-19 vaccine could
give them COVID-19 disease and whether they are likely to
experience side effects from COVID-19 vaccination. The answer
options for both ranged from “strongly agree” to “strongly
disagree” and were combined to receive the overall COVID-19
vaccination barriers score. The study participants were asked to
assess on a scale from one (“Never”) to seven (“Very often”),
how often they used eight different sources of information
about COVID-19 (i.e., TV, social media, radio, etc., with the
mean score of frequency of use of these sources for obtaining
information on COVID-19 serving as a proxy variable for cues
to action construct in the HBM. Socio-demographic character-
istics of participants measured in the survey included place of
residence (urban/rural), gender (male/female), age (continu-
ous), education level (categorical), employment status (catego-
rical), and average monthly expenditures (categorical).

Data management and analysis

The Statistical Package for Social Sciences (SPSS) version 21
(IBM Corp. Released 2012. IBM SPSS Statistics for Windows,
Version 21.0. Armonk, NY: IBM Corp) was used for data
analysis. The SPSS file was downloaded from the Alchemer
platform.*' Relationship between intent to get vaccinated and
the set of independent variables and covariates were examined
by bivariate analyses (T-tests and Chi-squared test). We per-
formed hierarchical multivariable regression analysis with the
entry of variables in blocks based on theory to measure the
incremental variance accounted for by each predictor set.
Socio-demographic variables and knowledge score were
entered in the first and second steps. The third block included
perceived susceptibility, severity, benefits, and barriers. Cues
to action score was entered in the fourth step. Cox & Snell
R-squared and Nagelkerke R-squared were used to assess the
variability in the outcome explained by the models.

Results

Out of 3,727 people who underwent blood sampling for the
antibody testing 3,483 (93.5%) were contacted for the phone
survey About 12% (n =393) of the respondents in the sample
received the COVID-19 vaccine, of which about 50% received
two doses. The study analysis was conducted using the sample
of those 2,838 respondents, who were unvaccinated and
answered a question about vaccination intention.

Females constituted about 71.7% of the sample (Table 1).
The mean age was 49.1 (SD = 14.95). About 68% of the study
participants reported some vocational (12-13 years) or univer-
sity degree education, and approximately half of them were
employed. One fifth of the respondents reported monthly
family expenditures of less than 100,000 AMD ($226 USD),


https://www.alchemer.com/
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Table 1. Socio-demographic characteristics of the respondents.

Variable

N(%)

Nationality
Armenian
Other

Place of residence
City
Village

Gender
Male
Female

Age, mean (SD)

Education

Less than 10 years to 10-12 years
Vocational (12-13 years) and University

Post graduate
Employment

Employed

Not employed
Monthly expenditures

Less than 100 000 AMD

From 107 000 to 400 000 AMD

Above 401 000 AMD
Total

2,805 (99.0)
28 (1.0)

2,515 (88.8)
317 (11.2)

803 (28.3)
2,035 (71.7)
49.12 (14.9)

867 (30.7)
1,906 (67.5)
49 (1.7)

1,468 (52.0)
1,355 (48.0)

463 (20.2)

1,736 (75.7)
94 (4.1)
2,838 (100)

while the majority had expenditures of 101,000 AMD to
400,000 AMD ($228-900 USD).

Out of 2,838 unvaccinated participants, about 53% (n=
1,516) were likely or very likely to get vaccinated. The intent
to get vaccinated was significantly different among male and
female participants, across the education levels, among
employed and unemployed respondents, and by monthly
expenditure levels (Figure 1).

The vast majority of the respondents knew that COVID-19
might be asymptomatic (82.0%) and that people with chronic
illnesses are more likely to have a severe case of COVID-19
(84.1%). About 70% of the respondents knew that COVID-19
can be transmitted even if the person does not have a fever.

® Very likely ®Likely = Unlikely

W60 R % 116%

B A I 349% 1LT%
s 2% 107%

BEANEs I A% 1%
EaTess % 123%

WSO Ao I 279%  113%
@S e % L%

Total
Nationality
Armenian
Other
Place of Residence

City
Village
Gender*
Male
Female
Age
18-64 years old
65 years old and higher
Education*

Less than 10 years to 10-12 years
Vocational (12-13 years) and University
Post graduate
Employment*

Employed
Not employed

Monthly Expenditures*
Less than 100 000 AMD
From 101 000 to 400 000 AMD
Above 401 000 AMD

Figure 1. COVID-19 vaccination intent by socio-demographic characteristics.

B e 132%
s a0 3B9% 102%

BHOsoaN s B3LT% 94%

However, about half of the respondents did not know that
eating garlic cannot prevent infection with COVID-19. Also,
only about one third of the respondents disagreed with the
statement that COVID-19 incubation period is up to 3 days.
The mean knowledge score and knowledge percent score were
3.2 out of 5 (SD = 1.19) and 64.1%, respectively (Figure 2). The
knowledge score of the respondents intending to get vacci-
nated was significantly higher than the knowledge score of
those without the intent (3.3 vs 3.1, p <.001).

About 70% of the respondents thought that they were very
susceptible or susceptible to COVID-19 (Table 2). The suscept-
ibility belief score was significantly different among those who
intended and those who did not intend to get the vaccine (1.9 vs

Very unlikely

11.3%

15.3%

14.2%

WS s 6% 132%
BoBN e 320% 106%

18.1%
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Those who have chronic illnesses are more likely to become severe

COVID-19 cases. (Agree) 84.1%
People can have COVID-19 without showing any symptoms. (Agree)
82.0%
People with COVID-19 cannot transmit the virus to others when a fever
is not present. (Disagree) 72.9%
Eating garlic can prevent infection with COVID-19 virus. (Disagree)
53.9%
The incubation period (i.e., the time from viral infection to developing
symptoms of illness) of the COVID-19 is up to 3 days. (Disagree) 27.6%
Figure 2. COVID-19 knowledge.
Table 2. COVID-19 susceptibility and severity, vaccine benefits, barriers, self-efficacy, cues to action and intent to get vaccinated.
Variable Total n Intention to get Vaccine No intention to get vaccine
n (%) or Mean (SD) 2,838 1,516 (53.4) 1,322 (46.6) p value
How susceptible do you consider yourself to an infection
with COVID-19?
Very susceptible 492 299 (60.8) 193 (39.2) <.001
Susceptible 1387 799 (57.6) 588 (42.4)
Not susceptible 678 320 (47.2) 358 (52.8)
Not at all susceptible 150 54 (36.0) 96 (64.0)
Susceptibility belief score 1.82 (0.79) 1.91 (0.75) 1.71 (0.82) <.001
How severe would contracting COVID-19 be for you (how
seriously ill do you think you would be)?
Very severe 215 125 (58.1) 90 (41.9) 026
Severe 535 285 (53.3) 250 (46.7)
Not severe 1,286 711 (55.3) 575 (44.7)
Not at all severe 225 102 (45.3) 123 (54.7)
Severity belief score 1.33 (0.79) 1.35 (0.78) 1.30 (0.79) 077
Perceived threat score 3.15(1.21) 3.26 (1.17) 3.02 (1.25) <.001
Benefits of COVID-19 vaccine
COVID-19 vaccine protects from severe disease and death
from COVID-19.
Strongly agree 88 1 (92.0) 7 (8.0) <.001
Agree 1,442 1 021 (70.8) 421 (29.2)
Disagree 703 204 (29.0) 499 (71.0)
Strongly disagree 76 4(18.4) 62 (81.6)
A COVID-19 vaccine could give me COVID-19 disease.
Strongly agree 82 4(17.1) 68 (82.9) <.001
Agree 1,252 639 (51.0) 613 (49.0)
Disagree 930 597 (64.2) 333 (35.8)
Strongly disagree 48 3 (68.8) 15 (31.3)
I am likely to experience side effects from a COVID-19
vaccine.
Strongly agree 276 0 (21.7) 216 (78.3) <.001
Agree 1,898 1 044 (55.0) 854 (45.0)
Disagree 294 202 (68.7) 92 (31.3)
Strongly disagree 28 0 (71.4) 8 (28.6)
COVID-19 vaccination barriers score 3.55(0.93) 3. 35 (0.87) 3.79 (0.94) <.001
Self-efficacy for vaccination
It would be very easy for me to have a coronavirus vaccination
Strongly agree 94 91 (96.8) 3(3.2) <.001
Agree 1,127 918 (81.5) 209 (18.5)
Disagree 1,185 375 (31.6) 810 (68.4)
Strongly disagree 280 27 (9.6) 253 (90.4)
On a scale from 1 to 7, how often do you use the
following sources of information about COVID-19?
Television 4.55 (2.42) 4.79 (2.32) 4.28 (2.51) <.001
Printed newspapers 1.15 (0.78) 1.18 (0.87) 1.12 (0.68) .042
e-Newspapers 2.51 (2.27) 2,62 (2.32) 2.39 (2.21) .007
Health care providers at health facilities 3.57 (2.33) 3.86 (2.33) 3.24 (2.28) <.001
Social media 4.16 (2.55) 4.31 (2.50) 4.00 (2.59) .001
Radio 1.49 (1.41) 1.59 (1.54) 1.37 (1.24) <.001
Internet websites (including news agencies, blogs, sites of 2.61(2.21) 2.85 (2.30) 2.34 (2.07) <.001
medical agencies, etc.)
Friends and relatives 4,07 (2.18) 4.20 (2.18) 3.91 (2.16) .001

Cues to action mean score 3.02 (1.02) 3.18 (1.00) 2.84 (1.00) <.001




6 e T. HARUTYUNYAN ET AL.

1.7, respectively). However, only one third of the respondents
perceived COVID-19 as a very severe or severe disease.

About 66% of the participants strongly agreed or agreed
that the COVID-19 vaccine protects from severe disease
and death from COVID-19 (Table 2). This percentage was
substantially higher among the respondents with intent to
get the vaccine (72%) as compared with those without
intent (28.0%). More than half of the participants thought
that COVID-19 vaccination could give them COVID-19
disease and about 90% of the respondents thought that
they are likely to experience side effects from the vaccine
(Table 2). COVID-19 vaccination barriers score signifi-
cantly differed among the respondents that had the intent
(3.4) and those who did not have the intent (3.8) to get
vaccinated. Overall, only 45.5% of the respondents thought
that it would be very easy for them to get vaccinated
against COVID-19 with a four times lower proportion
among those with no intent (16.6%) compared to those
who intended to get vaccinated (71.5%).

Television was the most frequently used source of informa-
tion about COVID-19 in our sample with a mean score of 4.6,
followed by social media (4.2), friends and relatives (4.1), and
health care providers (3.6). The mean composite score of
frequency of use of different sources was 3.0 (SD =1.02),
with substantially higher use among those with the intent to
get vaccinated (3.2 vs 2.8).

Table 3 describes the results of hierarchical multivariate
logistic regression predicting the intent to receive a COVID-
19 vaccine. Sociodemographic characteristics and COVID-19
knowledge explained only 6% of the variance in the intent to
get vaccinated against COVID-19. Adding Block 3 with the
HBM constructs of perceived threat, benefits and barriers
increased the Nagelkerke R Square to 0.419. The final model
including socio-demographic characteristics, knowledge score,
and all HBM constructs, including cues to action, explained
43% of the variance.

In the final model, age, employment status, average
monthly expenditures, perceived benefits, perceived bar-
riers, perceived threat, self-efficacy, and cues to action
were significantly associated with the intent to get the
vaccine. The odds of COVID-19 vaccination intent were
about 50% higher among employed participants compared
to unemployed participants (OR =1.47, 95% CI: 1.10-1.97,
p=.009) and 59% higher among participants with average
monthly expenditures from 101,100 to 400,000 AMD com-
pared to participants with average monthly expenditures
less than 100,000 AMD (OR=1.59, 95% CIL: 1.11-2.27, p
=.011). A one-year increase in age increased the odds of
vaccination intention by 1% (OR =1.01, 95% CI: 1.00-1.02,
p=.035). With a one-unit increase in the perceived threat
score, the odds of intent to get vaccinated increased by 16%
(OR=1.16, 95%CI: 1.03-1.30, p=.017) in the adjusted

Table 3. Hierarchical multivariate logistic regression predicting COVID-19 vaccination intent*.

Block 1 (Cox & Snell
R? = 0.040,
Nagelkerke R% = 0.053)

Block 2 (Cox & Snell
R? = 0.046,
Nagelkerke R? = 0.062)

Block 3 (Cox & Snell
R? = 0.312,
Nagelkerke R? =0.419)

Block 4 (Cox & Snell
R? = 0.323,
Nagelkerke R? = 0.434)

OR (95% Cl) p value OR (95% Cl) p value OR (95% Cl) p value OR (95% Cl) p value

Place of residence

City Reference Reference Reference Reference

Village 1.09 (0.76-1.54) .649 1.11 (0.78-1.58) 561 1.05 (0.69-1.62) .809 1.03 (0.67-1.58) 91
Gender

Male Reference Reference Reference Reference

Female 0.72 (0.56-0.94) 014  0.68 (0.52-0.89) .004 1.07 (0.77-1.47) .700 1.05 (0.76-1.45) 773
Age 1.01 (1.00-1.02) 017 1.01 (1.00-1.02) .004 1.00 (1.00-1.02) .094 1.01 (1.00-1.02) 035
Education

Less than 10 years to 10-12 years Reference Reference Reference Reference

Vocational (12-13 years) and University ~ 1.50 (1.15-1.90) 002 1.40 (1.08-1.79) 011 1.31 (0.96-1.79) .091 1.22 (0.89-1.67) 216

Post graduate 2.13 (0.94-4.84) .071 1.98 (0.87-4.52) 104 2.02 (0.76-5.40) .160 1.86 (0.69-4.97) 218
Employment

Unemployed Reference Reference Reference Reference

Employed 1.38 (1.10-1.75) 007  1.37 (1.08-1.74) .009 1.49 (1.12-1.98) .007 1.47 (1.10-1.97) .009
Monthly expenditures

Less than 100 000 AMD Reference Reference Reference Reference

From 107 000 to 400 000 AMD 1.72 (1.29-2.31) 000 1.68 (1.26-2.26) .000 1.66 (1.16-2.37) .005 1.59 (1.11-2.27) 011

Above 401 000 AMD 1.46 (0.77-2.80) 248 1.40 (0.74-2.68) 302 1.26 (0.58-2.74) 567 1.19 (0.54-2.66) 667
COVID-19 knowledge score 1.18 (1.06-1.31) .003 1.05 (0.93-1.20) 442 1.05 (0.92-1.19) 481
Benefits: COVID-19 vaccine protects from severe disease and death from COVID-19.

Strongly disagree, disagree Reference Reference

Strongly agree, agree 3.44 (2.55-4.64) .000 3.31 (2.44-4.47) .000
Barriers score 0.62 (0.53-0.74) .000 0.63 (0.53-0.74) .000
Self-efficacy: It would be very easy for me to have a coronavirus vaccine

Strongly disagree, disagree Reference Reference

Strongly agree, agree 5.53 (4.15-7.36) .000 5.87 (4.38-7.86) .000
Perceived threat score 1.20 (1.07-1.35) .002 1.16 (1.03-1.30) 017
Cues to action mean score 1.39 (1.21-1.60) .000

Missing observations are excluded from the analysis.



analysis. The odds of COVID-19 vaccination intent were
substantially higher among those participants who believed
in the protective effect of the COVID-19 vaccine as com-
pared with those who did not (OR=3.31, 95% CI: 2.44-
4.47, p=.000). The odds of vaccination intent were almost
six times higher among those participants who believed
that it would be very easy for them to get vaccinated
(OR=5.87, 95%CI: 4.38-7.86, p=.000] as opposed to
those who thought it would be difficult. An increase in
the mean score of cues to action was associated with 1.39
times higher odds of COVID-19 vaccination intent (OR =
1.39, 95% CI: 1.21-1.60, p=.000). Meanwhile, a higher
score of barriers to vaccination was associated with sub-
stantially lower odds of COVID-19 vaccination intention
(OR=0.63, 95% CI: 0.53-0.74, p =.000).

Discussion

The purpose of this study was to explore factors explaining
COVID-19 vaccination uptake in Armenia using HBM con-
structs. The final hierarchical logistic regression model contain-
ing socio-demographic factors, knowledge about COVID-19,
and HBM constructs explained 44% of the variance in the intent
to get vaccinated against COVID-19. Participants’ age, employ-
ment status, average monthly expenditures, perceived threat,
benefits, perceived barriers, self-efficacy for COVID-19 vaccine,
and cues to action were significant and independent predictors
of the intent to get vaccinated.

Our nationwide survey found that between May to
September 2021, out of 2,838 unvaccinated participants only
about 53% (n = 1516) had the intent to get vaccinated. A similar
rate (57.5%) was observed in Germany from February to
April 2021.** Another cross-sectional survey conducted between
January and March 2021 showed that 90.4% of the participants
from 17 countries were likely or extremely likely to receive the
COVID-19 vaccine; however, the proportions substantially dif-
fered between countries, ranging from 96.4% in Australia to
65.4% in Japan. In Iran, a neighboring country, about 70% of
the participants had the intent to receive the vaccine.*” These
drastic differences between countries are difficult to interpret
given that our survey and other surveys of this type are snapshots
taken at a certain point in time in very different and changing
contexts.**** Dynamic variations influenced by the phases of the
outbreak, the availability of vaccines, and the stages of national
vaccine rollouts are expected. For example, a scoping review on
COVID-19 vaccine acceptance showed that globally the accep-
tance rate fluctuated notably between March 2020 (86%),
July 2020 (54%), and September 2020 (72%).**

In our study, the adjusted odds of COVID-19 vaccination
intent were about 50% higher among employed participants.
Similarly, in the US, COVID-19 vaccine acceptance was shown
to be negatively associated with unemployment.*> Although
this survey was completed before the Armenia’s Government
mandate was adopted, requiring biweekly COVID-19 PCR
testing for unvaccinated employees, it is possible that
employed participants expected this policy change based on
the experience of other countries and/or had to conform to
heightened social expectations to get vaccinated and overt or
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covert pressure from the employers and colleagues that unem-
ployed individuals could avoid.* In addition, employed indi-
viduals might have had better sources of information about
vaccines and had more of a chance to receive a vaccine through
organized vaccination drives that the MoH was conducting for
a number of large institutions and offices in Yerevan and the
regions in that time period.

The marginally significant association of increasing age
with intent to get vaccinated found in this study is in agree-
ment with the international literature.”>*® Several authors
assume that this could be explained by heightened perceptions
of vulnerability to diseases and their consequences among
older people.***”~* However, in our study this association
was independent of perceived susceptibility and severity con-
structs explored as part of the HBM, which highlights the need
to investigate other variables not explored in the scope of this
analysis, possibly conveyed by age (i.e. social or emotional
predictors of intention).>

The odds of COVID-19 vaccination uptake were 59% higher
among the participants with medium monthly expenditures
(101,000 AMD-400,000 AMD) as compared with the odds
among those reporting monthly expenditures below 100,000
AMD. Similar findings were reported in the global survey con-
ducted across nine low-middle income countries, where high
income was associated with greater vaccine acceptance.”® The
relationship between socio-economic status and various health-
related behaviors has been well-demonstrated in the literature,”®
and several explanations have been proposed for this phenom-
enon, which could help understand the influence of the socio-
economic status on the intent to get vaccinated above and
beyond the constructs of the HBM explored in our study. For
example, some researchers argue that less affluent members of
society might believe that they have less to gain in terms of
longevity from protective behaviors and have a lower capability
for choosing and following the course of action that would
extend their lives.”' > Others suggest that more affluent groups
might adopt healthy behaviors as a primary source of their social
identification.”™* Irrespectively of the underlying mechanisms,
our findings imply that future interventions toward increasing
intent to get vaccinated and promoting the actual practice
should target financially disadvantaged population groups.

While it is assumed that knowledge influences preventive
behaviors indirectly via HBM constructs,*' exploring its pos-
sible independent effects could be important in the context of
infectious disease pandemic, where concerns about the well-
being of others (not captured in our study) might influence
behavior beyond perceived personal threat variables. In our
analysis, knowledge score was not independently associated
with the intention to get vaccinated in the final adjusted model.
It should be noted that in the HBM, the scope of knowledge
that could influence behavioral outcomes, is not delineated.*!
We assessed basic COVID-19 knowledge that was not related
to vaccination.

Socio-demographic variables and knowledge explained
only 6% of the variance in the hierarchical logistic regression,
while the HBM constructs, including perceived benefits, bar-
riers, self-efficacy and cues to action were strongly associated
with vaccine uptake intent and added 37% to the explained
variance.



8 e T. HARUTYUNYAN ET AL.

In accordance with the tenets of the HBM, the odds of
vaccine uptake intent in the adjusted analysis were substan-
tially higher among those participants who believed in the
protective effects of the vaccines against severe disease and
death. Similar to our finding, the perceived benefits construct
was a significant predictor for vaccination intention in Israel*®
China>* Saudi Arabia,”> Malaysia,”' and Russia.”® Greater per-
ceived effectiveness of the vaccine was found to be one of the
most important factors influencing vaccination intent in
a nationally representative cross-sectional survey conducted
in the UK,** and the only factor from the HBM that was
associated with vaccination intention in the US.>” Perceived
vaccine effectiveness along with perceived safety and side-
effects were the strongest predictors of vaccination intention
according to several systematic reviews of the literature on
potential factors influencing COVID-19 vaccine acceptance
and hesitancy conducted in 2021.°** In our study as well,
perceived barriers (including safety and side effects) were
negatively associated with the intent to get the COVID-19
vaccine in the adjusted analysis.

While the evidence about the relative utility of different
HBM constructs in explaining vaccination behavior is not
conclusive, a systematic review of the research that used the
Health Belief Model (HBM) as a theoretical basis to examine
the influence of beliefs on health-related behaviors found that
these two constructs have the most consistent association with
the behaviors across various settings,*”®* which is supported
by our analysis.

A vast majority of the study participants (about 70%)
believed that they are susceptible to COVID-19, while only
one third of the respondents thought that contracting COVID-
19 would be severe or very severe for them. In the multivari-
able analysis, the perceived threat score was a significant pre-
dictor for the vaccination intent in agreement with the HBM
model.*! However, separate constructs of perceived suscept-
ibility and severity were not significantly associated with inten-
tion, which contradicts several studies where the association
was confirmed.?"®? It is possible that in the context of COVID-
19 preventive behaviors, individuals are motivated by the
perceived threat for important others rather than beliefs
about personal susceptibility and severity, which form the
core of the HBM model.”> Future research should investigate
whether expanding the model constructs and assessing con-
cern for others along with individual risk perceptions can
increase the HBM’s suitability for predicting behaviors related
to infectious disease prevention.

Many authors have argued that susceptibility and severity
should be combined into the perceived threat construct; how-
ever, no conclusive evidence exists on whether the multiplica-
tive or summative approach should be utilized and the
construct is operationalized differently by different
researchers.”’ In HBM, the relationship between two variables
is not specified.”’ We tested the model with the multiplicative
variable of perceived threat as well but failed to detect signifi-
cant association, which implies that a summative score might
be a better predictor of intention.

Cues to action construct (mean score of frequency of use of
different sources of information on COVID-19) was another
significant predictor of vaccination uptake in our adjusted

analyses. Our findings suggest that disseminating adequate
and evidence-based information through television and social
media could increase the acceptance and actual uptake of the
COVID-19 vaccines. However, since we did not ask direct
questions about receiving vaccination-promoting cues due to
time and resource limitations related to questionnaire admin-
istration, we assume that this association may only partially
reflect the actual contribution of the original cues to action
construct of the HBM to the vaccination intent.

The odds of intention to get the COVID-19 vaccine were
five times higher among the participants who believed that it
would be very easy for them to receive COVID-19 vaccine as
compared with those who were not that confident. Greater
perceived ease of vaccination explained COVID-19 vaccina-
tion intent in the UK**** and other countries®®> and was
found important in the earlier research investigating the
uptake of vaccines against HIN1.%

Study strengths

This study used a large nationwide probability sample to
explore COVID-19-related beliefs and vaccination intent,
therefore our findings are essentially generalizable to the
Armenian population. There are few studies exploring health-
related behaviors in Armenia or in other post-Soviet countries
using value-expectancy theoretical frameworks. The need for
assessing the effectiveness of the HBM in different social,
economic and cultural contexts has been amply stressed in
the literature, and therefore this study is an important addition
to the international body of evidence on this topic. We applied
a full range of relevant constructs described by the HBM in
a multivariable analysis of the predictors of vaccination uptake
and utilized a hierarchical regression approach, which allowed
quantifying the unique contribution of the HBM constructs to
the variance in the vaccination intent.

Study limitations

We would like to recognize several study limitations. First, we
aimed to explore the influence of HBM constructs on
COVID-19 vaccination intent; hence, we did not consider
the impact of normative influences on behavior,®” which
were found to be important predictors of COVID-19 vacci-
nation intent in other studies.**®® Logistical and time con-
siderations forced us to assess several HBM constructs with
one or two direct questions. Moreover, although it is recom-
mended to use validated scales to obtain more accurate mea-
sures of health beliefs,”’ the questionnaire employed in this
study was not validated.

The results should be interpreted with caution because we
explored the reported intent of vaccination uptake, which may
or may not translate into actual behavior. In addition, the
current situation with COVID-19 in Armenia is quite different
from the 2021 conditions, when this study was conducted.
COVID-19-related beliefs might be time-sensitive and fluctu-
ate along with changes in morbidity and mortality and the
evolution of corresponding policies and interventions.



Conclusions

An improved understanding of factors influencing vaccination
uptake can help tailor health communication messages and
facilitate positive behavior change in Armenia. This study
evidenced the utility of HBM in highlighting drivers of impor-
tant health-protective behavior in the context of the pandemic.
Health policymakers, communication specialists, and health-
care providers should particularly stress the effectiveness and
safety of vaccines in their efforts to increase vaccination rates.
The focus on unemployed and low-income population groups
is warranted.
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