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Abstract

Objective: To review and identify the major drivers for COVID-19 vaccine acceptance. Methods: A
scoping review of studies of COVID-19 vaccine perceptions and barriers to using the COVID-19
vaccines. Two search engines, including PubMed and Google Scholar, were purposefully searched.
Results: Eight studies from different countries were reviewed to categorize factors influencing
people's acceptance of COVID-19 according to the Health Belief Model (HBM). Perceived
susceptibility, and severity of the disease (COVID-19), in addition to perceived benefits of COVID-
19 vaccination and "cues to action”, can enhance vaccination acceptance. In contrast, perceived
barriers to the COVID-19 vaccine can increase people's hesitancy to be vaccinated. Conclusions: The
HBM domains are successful in the prediction of human behaviors toward preventive measures,
including vaccination. In general, high perceived susceptibility, severity, and benefits and minimum
barriers should always be maintained to keep the vaccination rate high. Reducing the hesitancy to get
the vaccine can be achieved by increasing awareness campaigns about the vaccine's efficacy in
preventing infection.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19)
represents one of the fastest outbreaks of viral
infection in recent history. The rapid spread
and infectious rate caused the World Health
Organization (WHO) to declare the disease a
worldwide pandemic after less than three
months from the first case diagnosis in
Wuhan, China, in December 2019 [1,2].
Approximately 3.5 million people were killed
due to the pandemic, with multiple
pathophysiological effects of the virus inside
the human body [3]. Economic stagnation and
social activity limitations and the application
of preventive measures such as face mask-
wearing, sensitizing procedures, and travel
restrictions were not enough to stop the spread
of the pandemic [1]. To date, data from the
WHO's COVID-19 situation reports shows
that COVID-19 cases are increasing, with
virulent mutations being registered in some
countries [4]. The best way to control an
infectious disease outbreak and reopen
societies worldwide on a more permanent
basis is through vaccination. As a result,
various institutions, funded by multiple
governments and pharmaceutical companies,
were racing against time to produce a COVID-
19 vaccine [2]. Currently, some vaccines have
been granted emergency use authorization by
the Food and Drug Administration (FDA) and
the European Medicines Agency (EMA),
while more than 150 COVID-19 vaccine
candidates are still under development or in
clinical trials [1]. Although some information
on the safety and effectiveness of the vaccines
is available, large populations are still in doubt
with their low intention of taking the vaccines
[2,3]. This hesitancy is not limited to specific
countries; it exists worldwide. For example, in
the middle of 2020, the acceptance rate of the
COVID-19 vaccine in both Russia and France
was less than 60% [3]. In China, serious
adverse effects of some vaccines have been
attributed to a disruption in the immunization
program over recent decades [5]. Herd
immunity may present a significant challenge
as it is required that most of the population
receive the vaccine to build herd immunity.
The introduction of a new vaccine can be
associated with different barriers that prevent
people from getting vaccinated. Therefore, it
is critical to understand the insights and
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stimulations of the population toward the
candidate COVID-19 vaccines. Information
about the main reasons people don't want to
get the COVID-19 vaccines and how willing
they are to get them shows how important it is
to have successful vaccination programs in
different countries, cultures, and religions [2-
4]. Humans have three basic tendencies when
it comes to disease or health problems. A
healthy or asymptomatic person's response to
facing or preventing a severe disease is
referred to as health behavior. The action
conducted by a person who suffers from sick
symptoms and attempts to find a possible
treatment for their condition is referred to as
unwell behavior. Finally, sick-role conduct is
the reaction of persons who believe they are
ill and wish to get better [6]. Health behavior
theories have been designed to study the
psychosocial predictors of vaccine behavior.
The Health Belief Model (HBM) is
considered one of the most particular
theoretical tools for understanding health
behaviors. The HBM has five primary
constructs: perceived susceptibility, perceived
severity, perceived benefits, perceived
barriers, and cues to action, which can
influence the acceptance of COVID-19
vaccine behavior [6]. The major domains of
the HBM were used to look at the path that
vaccination takes to get herd immunity and get
rid of the main things that keep people from
getting vaccinated. Perceived susceptibility
means the subjective risks of contracting a
condition or beliefs regarding vulnerability to
infection (what is the likelihood of getting the
COVID-19 virus in the upcoming future?),
while perceived severity refers to patients’
understanding of illness complications or
personal belief in this question (if the COVID-
19 has serious complications or not?).
Perceived benefits are defined as an
individual’s reliance on being vaccinated and
beliefs about the various alternatives to be
taken to reduce the disease threat in general.
Perceived barriers are described as obstacles
to taking the vaccine for different reasons (do
you have any concern about the safety and
possible adverse effects of COVID-19
vaccines due to the rush and rapid
developmental process?). Cues to action
include information, people, and events that
urge an individual to be vaccinated. For
example, a person becomes more confident in
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being vaccinated when friends and other
family members take it [2,3,6]. Additional
HBM studies were conducted to predict the
behavior of vaccine acceptance after receiving
emergency authorization. All conducting
results came with various barriers to taking the
vaccine and flatulated depending on many
respondents’ variable factors, such as age, job
position, education level, race, and religion
[2,3,6]. The goal of this review article is to
explain and address the important HBM
constructs that help people accept the
COVID-19 vaccine and lessen their hesitance
about taking it.

METHODS

Two search engines, including PubMed and
Google scholar, were purposefully (non-
systematically) searched using keywords such
as vaccine hesitancy and barriers to taking the
COVID-19 vaccine. We extracted COVID-19
perception articles that utilized the HBM
domains in their studies. The review included
studies from different countries and a wide
range of demographic characteristics,
including age, gender, occupational jobs,
place of living and education levels.

COVID-19 Vaccine Acceptance

Generally, each study represented a country,
except for one article containing global
collected studies from 19 countries about the
acceptance rate of COVID-19 vaccines. In
these articles, nationwide and multi-country
self-administered online  surveys were
conducted during 2020 and 2021 to assess the
public's intentions to take the COVID-19
vaccine in the countries of the United States,
Middle East, South Asia, India, Africa,
Russia, and China [1-4,7-10].

RESULTS AND DISCUSSION

Eight studies from different countries (USA,
Russia, China, Irag, Zimbabwe, and multiple
countries studies) were reviewed to categorize
factors influencing people's acceptance of
COVID-19 according to the HBM.

Perceived Susceptibility

One of the critical factors to taking the correct
action is understanding the current disease and
being aware of the risk of infection and the
distress degree associated with getting sick
[6]. Perceived disease susceptibility and
severity can urge people to take preventive
measures, including vaccination (Figure 1).

Perceived Vaccine Benefits

- COVID-19vaccine s effective
- High protection rate to you and your family
-COVID-19vaccine will prevent the infection

Perceived Barriers to Vaccinate

-Concerns about vaccine side effects

-Personis worry ahout the vaccine effectiveness
/ -Person has concern about vaccine storage conditions

Psychological Effects
(Subjective norm)

-More friends and family
members get the vaccine

=) |5

Cues to Action

-The WHO recommends to take the COVID-19
vaccine

-Media explains the detailed

information regarding the vaccine

-Health authorities encourage people to take the

COVID-19 Vaccine
Acceptance rate

vaccine

Perceived Susceptibility to the Disease

-Personis at high risk of infection with COVID-19
-Personis worry about getting COVID-19infection

\ Perceived Disease Severity

-Person concerns about COVID-19infection complications.
-Person beliefs that COVID-19 s fatal
-Person knowsthat COVID-19is more serious than influenza

Figure 1: HBM Domains Role to Increase the Acceptance Rate of COVID-19 Vaccine. Adapted with

modifications [3].
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Three-quarters (73.8%) reported being at high
risk of infection with COVID-19, and 61.9%
reported concerns about the disease in Iraq
[3]. Concerned about becoming infected, the
level of concern increased (85.4%). Another
Iragi survey found that 86% of healthcare
providers (HCPs) believe their family is at
high risk of COVID-19 infection due to their
job [11]. On the other hand, 59.3% of
Malaysian respondents believe they have a
great chance of getting COVID-19 in the next
few months [2]. In contrast, in China, the
participants had low perceptions of
susceptibility. The majority contradicted that
there was a great chance of getting COVID-19
in the next few months (68.7%), and they were
also not worried about the possibility of
getting COVID-19 (56.8%). This low level in
perception susceptibility can be attributed to
the time when the survey was conducted in
China. During May 2020, the daily case curve
was flattened, and China’s government
announced that the disease is under control
[4]. Similarly, less than 25% of Russian
participants were believed to be at a higher
risk of getting infected [7]. More than half of
Indian respondents were worried about
getting the virus, with 83% of them related to
their job nature and daily communication with
people [8]. According to some studies,
perceived susceptibility among Americans
was low (56.19%) of public Americans
believed COVID-19 had no impact on the
lives of their families or close friends [9]. The
urban people of Zimbabwe have a higher
attitude toward taking the herbs as preventive
measures than taking the vaccine. At the same
time, rural areas consider themselves at less
risk of getting the disease [10]. Individuals
differ widely in adopting personal
susceptibility to a condition and can be
divided into three types. First, a person may
manifest a feeling that he is in real danger of
contracting the disease. This type of person
represents the crucial requirements for
vaccine acceptance. Second, the person may
confess to the "statistical" chance of its
occurrence but does not believe it will happen
to him. Finally, the individual who refuses to
accept the possibility of contracting a given
condition has the lowest acceptance level for
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any prophylactic [6]. Intention to get
vaccinated can be increased by focusing on
the three factors that lead to increased risk
perception and facilitate the control of
pandemic outbreaks, including a firm belief in
an increased risk of infection in the future and
feeling worried about the disease in daily
communication with others. It has been
emphasized that using social media and
innovative phone applications is critical to
achieving positive behavioral changes [12].

Perceived Severity

COVID-19 is characterized by severe
consequences that affect multiple organs, such
as the lungs and kidneys. The disease severity
was increased after the appearance of variant
species with a highly infectious and fatal rate.
The perceived severity of the disease is critical
for taking preventative measures.
Understanding the differences between
COVID-19 and influenza infection, fatality
rate, and risk factors such as age and
coexisting diseases is a significant driver of
increasing awareness of COVID-19 vaccine
necessity [3,6]. Iragi people who took part in
the HBM survey thought COVID-19 infection
could be fatal, and 87.5% thought it was more
severe than influenza [3]. In a Malaysian
study, 95.5% and 90.5% of the population are
afraid of COVID-19 disease and will suffer
from its serious effects, respectively [2]. In
China, the participants had high perceptions
of the severity of COVID-19; 86.6% admitted
that the complications of COVID-19 are fatal,
and the vast majority (84.3%) were afraid of
getting COVID-19 [4]. The Zimbabwean
general population recorded high disease
awareness, especially among the recovered
patients and those who lost close family
members to COVID-19 infection [10]. In
contrast, low perceived severity was
demonstrated by Indian people during the
high recovery rate period [8]. Many factors
can affect the judgment concerning the
seriousness of any disease, including age,
education level, and health information
source. Promoting awareness regarding the
risk degree of the disease and how it will
affect a person’s life, job, and physical
activities may enhance people’s acceptance of
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the vaccination. In Russia, young male
participants were more willing to take the
COVID-19 vaccine than females because they
had higher prediction scores on the infection
severity [7]. It will be more likely for people
to want to get the COVID-19 vaccine if their
perceptions of severity go up [6].

Perceived benefits of COVID-19 vaccination

Perceived susceptibility and the severity of the
disease provide incentives for action, but they
do not fully explain the course of action that is
probably to be taken. Persons' beliefs in the
effectiveness of the available vaccines in
preventing the disease (COVID-19) that
threatens their lives and families will
determine the action direction. A person's
social group's rules and pressures (subjective
criteria) play a big role in how this person
thinks about things (Figure 1). The potential
for healthy behavior is determined by two
major factors: readiness to act and likely
negative perceptions. High readiness to act,
accompanied by low possible negative
aspects, represents the required state for every
health promotion activity to be considered [6].
Perception benefits in the HBM studies of
COVID-19 vaccine acceptance can be
translated into two main questions: will the
vaccine be effective? And will the vaccine
succeed in protecting my family members and
me from the infection? Two-thirds (64.5%) of
Iragi respondents thought the vaccine to be
effective, and the majority expected the
vaccine to protect themselves (63.4%) and
their families (57.0%) from infection [3]. A
higher perception of benefits was obtained
from the HBM study in Malaysia. More than
94% of the respondents thought vaccination
would decrease the infection severity and
complications and leave them less worried
about the infection [2]. In China, a high
percentage (87.2%) perceived the benefit of
feeling less concerned about getting COVID-
19 after receiving the vaccine. The majority
(92.5%) perceived the use of the COVID-19
vaccine as reducing the risk of infection and
associated complications [4]. In Africa,
studies conducted on general populations in
Zimbabwe revealed the primary concern of
people about the vaccine's safety and side
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effects were more remarkable than its efficacy
to stop the disease spread. In contrast, other
populations were intended to receive the
vaccine produced in China, the virus's origin
place, and we’re confident in the vaccine's
ability to protect them [10]. The safety of the
vaccine and comprehensive information about
its effectiveness are the major factors
controlling people’s intention to get the
COVID-19 vaccine. The general rate of
willingness to get the vaccine was above half
of the respondents from different countries;
the acceptance rate (61.7%, 94.3%, 83.5%,
and 60%) of participants responded "yes" in
general to the COVID-19 vaccine from lIraq,
Malaysia, China, and the USA, respectively
[1-4]. The vaccine acceptance rate increased
from 40% to 63% among the Russian
population when the survey stated that the
vaccine would be proven in efficacy and
safety profiles [7]. The definite intentions to
take the vaccine among different HBM studies
were low or not comparable to the high
national and global rates of COVID-19
infection and death. The surveys in the USA,
Irag, China, and Malaysia showed the
perceived benefit of the COVID-19 vaccine as
a significant predictor for increasing the
definite intention to take the COVID-19
vaccine [1-4]. On the other hand, the HBM
study for predicting intent to get a future
COVID-19 vaccine in the USA explained
66.6% of participants' intent. In contrast, the
model for predicting whether people would be
willing to get a COVID-19 vaccine under the
EUA predicted that 35.5% of people would be
willing to do so. Similarly, the potential global
acceptance rate for taking the COVID-19
vaccine was conducted across 19 countries
with high reported cases of COVID-19
disease before a few months of starting the
vaccination in December 2020. More than
70% of those chosen at random said they
would take the vaccine if it was safe and
effective. Various factors were detected to
affect the future vaccine in that study. Asian
countries with high trust in their central
governments, such as China, South Korea,
and Singapore, reported a high acceptance
rate. Middle-income countries such as Brazil,
South Africa, and India arrived with strong
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plans to use the vaccine. Well-educated and
older people showed a higher tendency to get
vaccinated. They may change over time and
not be good predictors of vaccine acceptance,
so these factors may not be the best ones [13].

Perceived barriers

In pandemics, the goal is to achieve herd
immunity by vaccinating most people (70-
80%). Thus, hesitancy to receive a newly
approved vaccine is the biggest challenge that
requires special attention. The COVID-19
vaccine, like other new vaccines, is
surrounded by a slew of negative myths.
According to several global surveys, the main
barriers to using COVID-19 vaccines include
concerns about their safety and effectiveness
[1-4]. The COVID-19 vaccines were
developed relatively quickly (less than a
year), increasing people’s worries about
conducting sufficient clinical trials to show
long-term adverse events [1]. More than 44%
of Iraqi participants in the HBM survey were
concerned about the vaccine effectiveness,
while 62.6% were concerned about adverse
events [3]. A higher percentage was obtained,;
97.3% and 96.3% of respondents from
Malaysia were worried about the vaccine
efficacy and safety, respectively [2]. Concerns
about safety (72.6%) and effectiveness
(71.2%) were also reported by Chinese
respondents [4]. In Russia, 60% of the
respondents were focused on the vaccine’s
efficacy rather than its affordability [7]. Some
COVID-19 vaccines (e.g., Pfizer-BioNTech)
require an extremely low storage temperature;
this can be raised as a significant barrier in
countries with inadequate infrastructure and
limited resources. For example, 84.7% of
Iragi participants were concerned about
vaccine storage conditions [3]. A shortage of
COVID-19 vaccines can be a concern in the
international competition to obtain sufficient
doses to achieve herd immunity [1]. The
COVAX initiative (co-led by Gavi, the
Coalition  for  Epidemic  Preparedness
Innovations (CEPI), UNICEF, and WHO) has
been working to ensure equitable access to
COVID-19 vaccines among countries. The
target is to vaccinate at least 20% of the
population, particularly in low-income
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countries [14]. Vaccine origin can be a barrier
for specific regions, such as Muslims who are
not permissive towards taking non-halal
(pork-related) products. In Malaysia, 52.3%
of respondents were concerned about whether
the vaccine was halal or not [2]. Because there
are so many Muslims around the world, it is
likely that vaccine manufacturers will pay
attention to  this  important  point.
Misconceptions about the vaccines and using
unofficial media sources are other reasons to
increase hesitancy about the COVID-19
vaccine. During the pandemic, social media,
newspapers, and television contributed to a lot
of misinformation regarding the COVID-19
vaccine. The majority (68.3%) of Iraqgi
participants reported reliance on these
information sources [3]. A higher percentage
(91.2%) was obtained from a USA survey on
people using traditional media as a source of
COVID-19 news [1]. Unconfirmed reports
about the adverse side effects of the
Sinopharm  vaccine in social media
contributed to increased vaccine barriers
among the Zimbabwean population [10].
Willingness to pay (WTP) for the COVID-19
vaccine can be considered another reason for
hesitancy to take the vaccine [1,2]. Lowering
the vaccine prices or making it accessible and
affordable for the public will result in a higher
acceptance rate for the COVID-19 vaccine.
Fear of needles, reliance on preventive
measures like wearing face masks, beliefs in
natural remedies, and social distancing are
considered more minor contributors’ barriers
to getting COVID-19 vaccines [1].

Cues to action

Regarding the COVID-19 vaccine, the HMB
revealed important information applicable to
the urge to take the vaccine. The cue to action
domain includes a trigger to increase the
readiness to act by enhancing the HBM major
drivers (perceived susceptibility, severity, and
benefits) and reducing perceived barriers
[3,6]. The definite intention to take the
vaccine was highly associated with subjective
norms. Many respondents were significantly
more likely to vaccinate if their colleagues or
friends were vaccinated first, as shown in Iraq
(66%), Malaysia (74.3%), and China (82.3%)
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[2-4]. Adequate vaccine information should
be available through official and trusted
resources. This will increase the tendency to
get the COVID-19 vaccine. A large percent
(81.3%) of Iragi participants showed the
readiness to accept  the WHO
recommendations about vaccines [3]. In
Malaysia, nearly all (98%) of the respondents
reported that they would only take the
COVID-19 vaccine if enough information
about the vaccine became available, and a
very high percentage (92.1%) was reported in
China [2,4]. Thus, the awareness campaign to
get people to get vaccinated should focus on
the drivers (perceived susceptibility, severity,
and benefits) and lessen the perceived
barriers. The percentage of potential
vaccination rates and the current ratio of
actual vaccination in different countries have
been made (Table 1).

Table 1: Comparison Between The Percentage of
Potential And Actual Vaccination Rate [13,15]

Potential Actual
Country Acceptance Vaccination
rate (%) [13] rate (%) [15]
China 88.62 76
Brazil 85.36 73
South Africa 81.58 23
South Korea 79.79 79
Mexico 76.25 53
USA 75.42 65
India 74.53 50
Spain 74.33 81
Ecuador 71.93 65
UK 71.48 72
Italy 70.79 77
Canada 68.74 78
Germany 68.42 68
Singapore 67.94 80
Sweden 65.23 71
Nigeria 65.22 2.4
France 58.89 75
Poland 56.31 53
Russia 54.58 35

The results are exceptionally compatible and
consistent with the theoretical framework
anticipated by HBM predictors. It was noticed
that in some African countries, the actual
vaccination rate was wholly different and
much less than the potential vaccination rate;
this deviation explains the negative score of

38

COYVID-19 Vaccine Acceptance

HBM primary constructs such as perceived
severity, benefits, and barriers. Some
demographic predictors, such as gender,
income, and education level, require careful
attention to achieve tremendous behavioral
changes and increase the vaccination rate
[13,15]. The strength of this short review
article is that it chooses multiple studies with
diverse and large-sized samples from different
countries. The main theoretical predictors of
HBM were extremely helpful in guiding the
suitable interventions to be made by
governments and policymakers to encourage
people to get the vaccine and control the
pandemic. This review article reflected the
positive correlation between the actual
vaccination rate and the intention to take the
vaccine and identified barriers to actual
behavior. It includes some limitations. First,
the results of selected studies conducted
through online surveys due to movement
restrictions that applied during the pandemic
may not reflect the generalizable distribution
of the participants and may have led to
selection bias. Second, in most selected
studies, aged adults 45-70  were
underrepresented, while young adults aged
26-36 had the most participants. Third,
studies conducted before the vaccine's
existence were subjected to many factors that
negatively affected the final responses.

CONCLUSIONS

The HBM domains are successful in the
prediction of human behaviors toward
preventive measures, including vaccination.
In general, high perceived susceptibility,
severity, and benefits and minimum barriers
should always be maintained to keep the
vaccination rate high. Reducing the hesitancy
to get the vaccine can be achieved by
increasing awareness campaigns about the
vaccine's efficacy in preventing infection.
This can be achieved through harmonic
collaboration  between national health
authorities and the WHO. Targeting the
crucial barriers such as an explanation of the
vaccine safety profiles, minimum risk of side
effects, zero out of pocket or free vaccine to
the public, all these factors together can lead
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to a higher acceptance rate and low hesitancy
to take the COVID-19 vaccines.
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