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Aims COVID-19 Vaccination Hesitancy is a public health concern in the world. The present
study aimed to determine the prevalence of vaccination hesitancy and its relevant factors using
the health belief model among people in northeast Iran.

Instrument & Methods The present cross-sectional study examined 626 people using
convenience sampling. Data were collected through an online survey using a questionnaire
based on the health belief model at intervals of 10 September 2021 and 15 October 2021. Data
were analyzed by using SPSS 16.

Findings Overall, 70.6% of the samples reported that they would use the vaccine for free
after it becomes available. Health belief model constructs predicted 40% of the variance of
vaccination behavioral intention. The results indicated that the perceived barriers were
significantly related to using the vaccine, thereby reducing the probability of using the vaccine
by 10% (Relative Risk Ratio=0.90, 95% CI: 0.82-0.99). Perceived benefits (Relative Risk Ratio
=1.21, 95% CI: 1.11-1.32), perceived susceptibility (Relative Risk Ratio =1.54, 95% CI: 1.23-
1.92), and behavioral intention (Relative Risk Ratio =3.06, 95% CI: 2.23-4.20) had a significant
relationship with the probability of using the vaccine.

Conclusion About one-third of the participants had COVID-19 vaccination hesitancy. Interventions
are necessary to increase compliance with vaccination, especially among people with low education
levels. The health belief model constructs have a high power of predicting hesitancy and acceptance
of COVID-19 vaccination and can be used in intervention programs.
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Introduction

The COVID-19 epidemic is expected to impose
enormous pressures on disease and mortality, and
severely disrupt societies and economies worldwide.
Governments should be prepared to distribute
COVID-19 vaccines fairly, if available, and need to
consider strategies to increase the vaccine trust and
acceptance that also require the sufficient capacity
of the health system. In 2015, the WHO Strategic
Advisory Group defined vaccine hesitancy in
immunization as a delay in accepting or refusing
vaccination despite the availability of vaccination
services that could vary in forms and severity
depending on the time and place of occurrence. This
varies depending on the type of vaccine and has
been confirmed in several studies [-3l. Concerns
about vaccine hesitancy are growing worldwide [“.
WHO considers it one of the ten global health threats
in 2019 [ 5. In many countries, hesitancy and
misinformation about vaccines are major obstacles
to achieving social coverage and immunity [& 71
Governments, public health officials, and advocacy
groups need to be prepared to overcome insecurity
and create vaccine literacy so that people can get
immunized if necessary. Anti-vaccine activists are
being promoted in several ways. Countries oppose
the need for vaccines, and some of them deny the
existence of COVID-19. Dissemination  of
misinformation via multiple channels can have a
significant impact on COVID-19 vaccine acceptance
8. The rapid acceleration of vaccine production

increases general anxiety and can jeopardize
acceptance [°l. However, there is no general
perception of COVID-19 vaccine acceptance.

Numerous studies have indicated several factors
associated with vaccine acceptance when a new
vaccine is introduced [10-13], including the safety and
effectiveness of the vaccine, adverse health
consequences, misconceptions about the need for
the vaccine, lack of trust in the health system, and a
lack of knowledge about vaccine-preventable
diseases in society. Misinformation leading to
vaccine fluctuation can endanger public health in
response to the current crisis [13 14 It is also
possible that people will not accept it based on
whether it is new or not [15l. Understanding
immunity can also affect vaccine acceptance [15].
Vaccination coverage may need to be high
worldwide to prevent the COVID-19 epidemic.
However, vaccine demand has been less studied in
low- and middle-income countries, and there may be
different demographic considerations compared to
high-income countries [16l. These countries may have
less capacity to introduce new vaccines and may
need to deal with citizens who have hesitancy 171,
Several companies have started to produce vaccines
in Iran, but they have not entered the market yet,
but the Sputnik V vaccine of Russia, followed by
Bharat of India, AstraZeneca, and Sinopharm
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entered Iran in February 2020, and the COVIran
Barekat vaccine recently produced. Some people
seem to be hesitant about them, and this hesitancy
can have several reasons. Understanding why
people are reluctant to get COVID-19 vaccination is
necessary because it can help health authorities
increase vaccine awareness and limit the spread of
the disease [18].

Health Belief Model (HBM) is a general conceptual
framework and a theoretical guideline for health
behaviors used in public health research. This model
was introduced by Becker and Maiman (1975) and
includes the constructs, namely perceived
susceptibility, perceived severity, perceived benefits,
perceived barriers, cues to action, and preventive
health behaviors [9. This model has been used in
many studies to prevent health behaviors. The
public acceptance of the HBM and the popularity of
its use are due to its predictive power [20],

Given that the public vaccination against COVID-19
has just started in Iran, and there are few studies on
vaccination hesitancy using HBM models in Iran, and
also the identification of personal and interpersonal
factors in intervention planning can be very helpful,
the present study was designed and conducted to
determine COVID-19 vaccination hesitancy based on
the HBM.

Instrument & Methods

The study conducted a cross-sectional research
design. Data were collected using an online-based
questionnaire, which was conducted from 10
September 2021 to 15 October 2021, and targeted
residents in the Golestan province of Northeast Iran,
aged 16 years and above on social media platforms
(i.e, WhatsApp, Instagram, and Telegram).
According to the report of “Digital 2018” (Kemp,
2018), Instagram and Telegram are the most
popular social media in Iran. This web-based
questionnaire was completely voluntary and non-
commercial. So, the participants were selected using
convenience sampling and they completed the
electronic questionnaire. The sample size in this
study was estimated to be at least 626 people
according to the parameters presented for the
prevalence of vaccination hesitancy in a study [21l.
The generalities of the research were approved by
the Research Council of Golestan University of
Medical Sciences and the National Ethics Committee
in Biomedical Research.

The key outcome variables were COVID-19 vaccine
hesitancy. We used two 6-point Likert items to
measure COVID-19 vaccine hesitancy among the
respondents: (a) If you get the chance of getting a
COVID-19 vaccine for free, what will you do? (With
the response of 1= Surely, I will take it; 2= Probably I
will take it; 3= I will delay taking it; 4= [ am not sure
what I will do; 5= Probably I will not take it; 6=
Surely, I will not take it), and (b) If your family or
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friends think of getting COVID-19 vaccine, what will
you do? (With the response of 1= Strongly
encourage them; 2=Encourage them; 3=Ask them to
delay getting the vaccine; 4=I will not say anything
about it; 5=Discourage them to take vaccine; 6=
Forbid them to take vaccine). We combined these
two items and calculated the level of COVID-19
vaccine hesitancy, where a higher score indicated a
higher level of hesitancy toward the COVID-19
vaccine [21]. The theoretical total score ranges from 2
to 12. For the multinomial regressions predicting
vaccine hesitancy, responses were recoded into
three groups: 1) Likely to take (combining surely
and probably I will take it); 2) unsure (combining I
will delay taking it and [ am not sure what I will do);
and, 3) Likely not take (combining probably I will
not take it and surely, I will not take it).

The HBM constructs consisted of the following
components: perceived susceptibility (included two
items, a=0.67), perceived severity (included four
items, a=0.567), perceived benefits (included seven
items, «=0.834), perceived barriers (included five
items, «=0.83), and intention to treat. These items
were measured on a 5-point Likert scale (1=Strongly
Disagree to 5=Strongly Agree) [21. The content
validity of the questionnaire was approved by health
education and promotion specialists and the
necessary changes and corrections were applied in
the text of the questionnaire based on their
opinions. Also, the reliability of these tools was
evaluated by alpha Cronbach. We also collected data
on the following independent variables: age, sex,
educational level, place of residence, occupation, and
history of infected COVID-19 in itself and family
members.

Charkazi et al.
A descriptive analysis was conducted to explain the
demographic profile of the survey respondents and
the hesitancy and construct of HBM. We explore
differences in vaccine hesitancy across a range of
sociodemographic characteristics, (e.g., age, gender,
ethnicity, education), and also other variables. Then,
a multiple linear regression analysis was employed
to determine how the independent variables
(namely, the HBM constructs of perceived
susceptibility, perceived severity, perceived
benefits, and perceived barriers) would associate
with the outcome variable of intention to take to
COVID-19 vaccine. Multinomial logistic regressions
were used to assess competing risks between being
unlikely, unsure, or likely to get the vaccine. All
covariates were included in the multivariate models.
All the statistical tests are two-sided, and a P value
<0.05 was considered statistically significant. All
statistical analyses were conducted using the Stata
software program, version 16 (Stata Corp, College
Station, TX, USA).

Findings

In the present study, 599 out of 626 questionnaires
were completed for data collection (95% response
rate). The mean age of the samples was
33.63+£10.71, most of whom (25.5%) were in the age
group of 31 to 39 years. 57.30% of the samples were
females. More than 66% of them had an associate's/
bachelor's degree or higher. Furthermore, about
three-quarters (74.30%) of the samples were living
in urban regions, and 46.58% of them had no history
of the virus. Table 1 presents other characteristics of
the samples.

Table 1) Demographic characteristics and Likelihood of getting the COVID-19 vaccine of respondents (N=599)

Variable Total Surely Probably Delay Unsure Probably not Surely not
N (%) (%) (%) (%) (%) (%) (%)
Total 599 (100) 65.4 5.2 11.7 85 5.5 3.7
Sex Male 256 (42.70) 64.8 4.7 8.6 10.2 6.3 5.5
Female 343 (57.30) 65.9 5.5 14 7.3 5 2.3
Age group (Year) 14-24 132 (22) 63.6 4.5 9.8 8.3 11.4 2.3
25-30 113 (18.90) 66.4 8.8 11.5 8 3.5 1.8
31-39 153 (25.50) 64.1 2 15.7 9.8 5.2 33
40-49 122 (20.40) 70.5 3.3 9.8 9 1.6 5.7
=50 47 (7.80) 70.2 0 10.6 10.6 4.3 4.3
Education level Less than High school 147 (24.50) 56.5 6.8 18.4 8.8 6.8 2.7
High school 56 (9.30) 57.1 5.4 7.1 10.7 14.3 5.4
Associate Degree/BSc 278 (46.40) 69.8 5.4 9.7 6.8 4 4.3
MSc and PhD 118 (19.70) 70.3 2.5 10.2 11 3.4 2.5
Residence Urban 445 (74.30) 68.1 4.3 11.5 7 5.2 4
Rural 154 (25.70) 57.8 7.8 12.3 13 6.5 2.6
Ethnicity Turkmen 397 (66.30) 60.5 6.3 11.8 10.3 6.8 43
Fars 180 (30.10) 76.1 2.2 12.2 5 2.2 2.2
Another ethnicity 22 (3.70) 68.2 9.1 4.5 4.5 9.1 4.5
Job Unemployed 39 (6.50) 56.4 10.3 7.7 15.4 7.7 2.6
Worker 33 (5.50) 48.5 3 6.1 12.1 24.2 6.1
Staff 151 (25.20) 65.6 4.6 139 8.6 33 4
Student 114 (19) 719 7 10.5 2.6 6.1 1.8
Self-employed 155 (25.90) 76.8 2.6 7.1 7.1 2.7 39
Housewife 107 (17.90) 50.5 6.5 19.6 13.1 5.6 4.7
Got infected with Yes 181 (30.22) 68.51 3.87 1547 331 6.08 2.76
Coronavirus No 279 (46.58) 67.03 5.38 8.96 7.53 6.45 4.66
Unknown 139 (23.21) 58.27 6.47 12.23 17.27 2.88 2.88
A family member got Yes 287 (47.91) 67.60 3.83 12.20  6.62 5.92 3.83
Infected with Coronavirus No 245 (40.90) 64.49 6.12 10.61 8.98 5.71 4.08
Unknown 67 (11.19) 59.70 7.46 1343 1493 2.99 1.49
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A What will you do if you get the chance of receiving a

COVID-19 vaccine for free?

Surely not take [l 3.7
Probably not take [l 5.5
Unsure N 8.5
Delay taking [N 11.7
Probably take it |l 5.2
YR IS - O e ———. R (L

0 10 20 30 40 50 60 70

B What will you do if your family or friends think of

receiving a COVID-19 vaccine?

Forbid them to take vaccine W 1.5
Discourage them to take vaccine Wl 2.3
Will not say anything | N R 13.9
Ask them to delay getting the vaccine [l 3.8
Encourage them | N 3.6
Strongly encourage them | N 45.9

0 10 20 30 40 50

Figure 1) Prevalence (%) of COVID-19 vaccine hesitancy in
respondents

Furthermore, 70.6% of the samples stated that they
would definitely (65.4%) or possibly (5.2%) use the
vaccine for free once it became available. 3.7% out of
9.2% of those who were unlikely to receive the
vaccine said that they would definitely not use the
vaccine, and 5.5% said that they would probably not
use it. 8.5% and 11.7% said respectively that they
were unsure about the use of the vaccine and would
delay its use (Figure 1-A). Moreover, 78.5% of the
total sample said that they encouraged their families
or relatives to get COVID-19 vaccination, while only
1.5% of the samples prevented the vaccination of
their relatives (Figure 1-B).

The mean of the hesitancy scale was equal to
3.93+£2.53 based on the two questions. Based on
these two questions (3.93/12*100), 32.75% of the
samples had hesitancy about the acceptance of the
COVID-19 vaccine. Table 2 summarizes the results of
the HBM.

Table 2) Scores obtained for model constructs (n=599)

Model Construct Minimum Maximum Mean

Intention to vaccine 2 10 6.86+1.99
COVID-19 vaccine hesitancy 2 12 3.93+2.53
Perceived susceptibility 2 48 7.99+2.88
Perceived severity 4 20 13.57+3.27
Perceived benefits 7 42 27.26+5.54
Perceived barriers 5 25 16.49+4.91

Health Education and Health Promotion

According to the relationship between different
factors on the vaccination intention based on HBM,
there was a kegative significant relationship
between vaccination hesitancy and the existing
barriers to vaccination intention. Based on the
model, controlling the effects of demographic
variables in our model indicated that the HBM
constructs could predict 40% of the behavioral
intention variance (Adj R-squared=0.40). So, the
strongest predictors were vaccination hesitancy and
the existing barriers (Table 3).

The relationship between HBM constructs with the
probability of using the COVID-19 vaccine by
polynomial logistic regression indicated that the
perceived barriers were significantly related
between the probability of using the vaccine and the
probability of not using the wvaccine, thereby
reducing the probability of using the vaccine by
10%. (RRR=0.90, 95% CI: 0.82-0.99). Furthermore,
perceived benefits (RRR=1.21, 95% CI: 1.11-1.32),
perceived susceptibility (RRR= 1.54, 95% Cl: 1.23-
1.92), and behavioral intention (RRR=3.06, 95% CI:
2.23-4.20) also had significant relationships with the
probability of using the vaccine. The factors were
associated with an increased probability of using the
vaccine. They also existed in comparing the
probability of using the vaccine with the
probability of not being sure about receiving the
vaccine (Table 4).

Table 3) Results of the regression analysis of the dependent
variable: intention to receive COVID-19 vaccine

Variables Beta (SE) p-value

COVID-19 vaccine hesitancy -0.33 (0.03) <0.001
Perceived susceptibility 0.004 (0.02) 0.86
Perceived severity 0.03 (0.02) 0.16

Perceived benefits 0.01 (0.01) 0.22
Perceived barriers -0.08 (0.01) <0.001
Age 0.01 (0.007) 0.18
Sex

Male Ref

Female -0.21 (0.16) 0.17
Education level

Less than High school Ref

High school 0.09 (0.26) 0.72
Associate Degree/BSc 0.41 (0.17) 0.01
MSc and PhD 0.48 (0.22) 0.03
Residence

Urban Ref

Rural -0.23 (0.16) 0.16
Ethnicity

Turkmen Ref

Fars 0.30 (0.15) 0.04
Another ethnicity 0.24 (0.35) 0.49
Job

Unemployed Ref

Worker -0.18 (0.40) 0.64

Staff 0.03(0.32)  0.92

Student 0.33(0.32) 0.30
Self-employed 0.09 (0.32) 0.77
Housewife 0.16 (0.33) 0.62
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Table 4) Multinomial regressions predicting COVID-19 vaccine hesitancy (n=599)

Perceived Reference: Likely to take Reference: Likely not take
vs. Likely not take VS. unsure VS. unsure
RRR (95% CI) RRR (95% CI) RRR (95% CI)
Barriers 0.90 (0.82-0.99) 0.91 (0.86-0.97) 1.01 (0.92-1.11)
Benefits 1.21 (1.11-1.32) 1.10 (1.04-1.16) 0.90 (0.84-0.98)
Severity 0.97 (0.83-1.13) 0.99 (0.90-1.08) 1.01 (0.87-1.18)
susceptibility 1.54 (1.23-1.92) 1.19 (1.03-1.37) 0.77 (0.63-0.95)

Intention to vaccine 3.06 (2.23-4.20)

1.75 (1.47-2.08) 0.57 (0.42-0.77)

Discussion

Given the current status of society in Iran, which is
currently involved with the COVID-19 pandemic,
vaccination has been carried out among the general
public to overcome this pandemic. The present
study aimed to investigate the prevalence of COVID-
19 vaccination hesitancy and its relevant factors.
The research results indicated that the rate of
hesitancy in the injection of the COVID-19 vaccine in
the research population was equal to 32.57%. In
other words, about one-third of the participants had
hesitancy about the vaccine injection. The results of
a study by Hossain et al indicated that the
prevalence of vaccination hesitancy was 41.1% in
Bangladesh, which was slightly higher than the
present study [21]. This rate was 28.5% in a study by
Lazarus et al. in 19 countries, and it was slightly less
than the present study [22]. The results of a study in
Saudi Arabia also indicated that 33.3% of people
were reluctant to receive the vaccine [23]. Therefore,
it can be concluded that the rate of non-acceptance
of the COVID-19 vaccine has been high in most
studies. The present study shows the existence of
obstacles to vaccination; among them, the ease of
access and consultation of specialists, as well as the
level of education, are related to hesitancy about the
vaccination of Covid-19. In addition, literature
review, this hesitancy and lack of vaccination can
have several reasons such as the novelty of the
vaccines, the lack of trust in them, and the fear of
side effects of the vaccine. The results of a
qualitative study on women released from prison in
the United States indicated that the most important
reasons for not receiving the anti-coronavirus
vaccine were the lack of trust, the novelty of the
vaccine, fear of its long-term effects, belief in the
existence of electronic microchips in COVID-19
vaccines, their strong immune systems, no need for
vaccines, and belief in diseases induced by COVID-19
vaccines [24]. The vaccine hesitancy was much lower
in some studies than in the present study. For
instance, the hesitancy rate was 20% in a study by
Shmueli [25], 25% in a study by Dror et al. [26l and
31% in a study by Reiter et al. [27). The first point to
note about the differences in the prevalence of
COVID-19 vaccination hesitancy in different studies
is the time to conduct or review the studies as recent
studies have shown less hesitancy than earlier
studies. As time goes by, public knowledge increases
due to the exposure to information, and thus
vaccination hesitancy decreases. The second point

Health Education and Health Promotion

for these differences is whether vaccine hesitancy is
assessed during the peak of COVID-19 in that society
or during the control or steady status of the
prevalence of COVID-19.

The results of the present study also indicated that if
the COVID-19 vaccine was available for free, about
70% of the population would probably or definitely
use it. Furthermore, 78.5% of the participants
admitted that they would encourage family
members or relatives to use the COVID-19 vaccine. A
study by Prickett et al. in New Zealand also indicated
that 71% of the population would probably use the
COVID-19 vaccine if it became available 28], and
their result was consistent with our study, indicating
that there was not a significant difference in vaccine
acceptance in different countries.

The results of this study also indicated that as the
education level increased, vaccination hesitancy
decreased. In other words, the higher education
level significantly increased the rate of acceptance
and adherence to vaccination. The finding was
consistent with other studies [25 29 301, A higher
education level can increase health literacy and
affect the individuals' health motivation. In the
present study, the participants admitted that they
would probably or not inject the vaccine if it was
available for free, and the rate was higher in men
(11.3%) than women (7.3%). However, a study by
Sallam et al. 311 in Kuwait and Jordan showed that
women were more likely than men not to receive the
COVID-19 vaccine. Furthermore, the probability
decreased with age, and it was consistent with other
studies. The study of the probabilities in job groups
also indicated that the highest level of hesitancy was
seen among workers (30.3%). The finding is
justifiable since most workers had lower education
levels, indicating that hesitancy was higher in lower
education.

Regarding the HBM constructs, the results indicated
that there was a significant and inverse relationship
between perceived barriers and intention to
vaccinate so increasing perceived barriers to COVID-
19 vaccination significantly reduced the vaccination
intention. The results of a study in Bangladesh also
indicated that as the perceived barriers increased,
the acceptance rate of COVID-19 vaccination
decreased [21]. Therefore, reducing barriers can have
a significant effect on the acceptance of the COVID-
19 vaccination. In addition to perceived barriers,
perceived susceptibility, perceived benefits, and
behavioral intention were predictors of COVID-19
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vaccination in the present study. Shmueli et al. found
that perceived benefits, cues to action, and perceived
severity were strong predictors of COVID-19
vaccination [25], and the result was relatively
consistent with the present study.

The research result also indicated that the HBM
constructs predicted 40% of behavioral intention
variance. The finding is important because a few
studies have investigated the roles of HBM
constructs in accepting the COVID-19 vaccine.
Hossain et al. found that HBM could predict 31% [21]
which was less than the present study.

The present study had limitations that should be
taken into consideration in generalizing the results.
A limitation of the present study was the non-
randomness of the participants who were included
in the study from cyberspace and social networks.
The second limitation was that some people in the
province did not have access to smartphones,
especially older people. The third limitation of the
study was its cross-sectional type and the use of a

self-report questionnaire that had inherent
limitations.
Conclusion

About one-third (32.5%) of the participants had
COVID-19 vaccination hesitancy. The hesitancy was
higher among people with low education levels.
Interventions are necessary to increase compliance
with vaccination, especially among people with
education low levels. Based on HBM model
constructs, perceived barriers had the inverse
significant effect on receiving COVID-19 vaccines.
Also, HBM constructs have a higher power of
predicting hesitancy and acceptance of COVID-19
vaccination; hence, this model can be used in
intervention programs.
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