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ABSTRACT
The purpose of the research was to pool the intention to receive the COVID-19 vaccine and its health 
belief model (HBM)-based predictors, which is helpful for decision-makers and program managers 
around the globe. The relevant database was searched and Joanna Briggs Institute (JBI) appraisal check-
list was used to evaluate the studies. I2 test and funnel plot was utilized to check heterogeneity and 
publication bias, respectively. DerSimonian and Laird random-effects model was used. The overall pooled 
intention to receive COVID-19 vaccine globally was 67.69%. Higher levels of perceived susceptibility (AOR  
= 1.85), perceived severity (AOR = 1.45), perceived benefits (AOR = 3.10), and cues to action (AOR = 3.40) 
positively predicted the intention; whereas high level of perceived barrier negatively predicted it (AOR =  
0.53). Health beliefs influenced COVID-19 vaccine intention globally. This implies that individuals need 
sound health education and publicity about vaccines before vaccination.
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Introduction

COVID-19 has spread at an alarming rate around the planet 
and has been officially declared by the World Health 
Organization (WHO) as a pandemic and public health emer-
gency of international concern (PHEIC).1 Various approaches 
have been applied at the individual, environmental, and com-
munity levels to counter the spread of the COVID-19 pan-
demic, including Places where people gather, such as public 
transportation.2

When combined with appropriate testing, treatment, and 
existing precautions, the COVID-19 vaccination is the most 
effective and economical preventive and protective measure 
compared to other preventative and protective measures 
because it helps to minimize and lessen the burden of a -
pandemic.3 COVID-19 vaccine development began in many 
research centers, governments, and pharmaceutical companies 
shortly thereafter when the epidemic broke out.4

Furthermore, the pandemic itself and related regulatory 
measures such as social distancing and mobility restriction as 
well as adaptive behaviors to COVID-19 have substantially 
impacted the physical and mental health of the population 
and flattened the epidemic curve of COVID-19.5 In addition, 
the pandemic significantly limited access utilization of health 
care services6 and worsened the quality-of-life health out-
comes, such as depression, psychological stress, and anxiety.7

High COVID-19 vaccination rates could be essential to 
prevent, mitigate, or manage the COVID-19 pandemic. Since 
the new pandemic, a total of 6 billion COVID-19 vaccines have 
been distributed globally to end this public health crisis. It 
showed that the trend of participants approved to receive the 

COVID-19 vaccine was because of concerns about its safety 
and efficacy. A 69.4% of people worldwide will have gotten at 
least one dose of vaccination by the end of January 2023. 
However, in Low income countries, vaccination coverage 
drops to just 26.4% of this total, leaving the remaining 75% 
of their people completely unprotected.8

In light of the pandemic crisis, the launch of the COVID-19 
vaccine was a light of hope. However, accessing an immuniza-
tion program and successfully conducting a herd immuniza-
tion campaign is another thing.9

In addition, there are doubts regarding some functions of 
the COVID-19 vaccine: doubts regarding long-term safety and 
the call for usual deprescription, given the facts of SARS-CoV2 
development and the emergence of hereditary variants.10 In 
addition to their significance and efficiency in combating 
pandemics, individuals have expressed fear and misunder-
standing about COVID-19 vaccination programs.11 The guide-
lines for the COVID-19 vaccination program take part in an 
unrestricted task of COVID-19 vaccination to marked popula-
tions in specific countries. Some COVID-19 vaccination 
guidelines focus on health promotion, while others focus on 
inclusion.12

Effective vaccine development takes greater than 10 years, 
in the case of COVID-19 vaccines this period is ignored due to 
the pandemic morbidity, mortality, economic loss, and socio- 
cultural effect, 10 vaccines were developed and were being 
tested in clinical trials by June 2020. This unprecedented 
success is a major challenge in COVID-19 vaccine acceptance.8

There are different types of vaccines have been approved for 
marketing such as Pfizer-BioNTech, AstraZeneca, Janssen Ad26. 
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COV2, Moderna mRNA-1273, Sinopharm, BBV152 COVAXIN, 
Nuvaxovid NVX-CoV2373 and Sinovac-CoronaVac vaccine. The 
application of vaccine was given to different age groups. Pfizer- 
BioNTech and Moderna mRNA-1273 are safe and effective for 
all individuals aged 6 months and above. On the other hand, only 
Nuvaxovid NVX-CoV2373 vaccine is given to individuals aged 12 
and above, but the other vaccines are safe and effective for all 
individuals aged 18 and above.9 Intention to the COVID-19 
vaccine can be defined as vaccine acceptability including desir-
ability, willingness to be vaccinated, vaccine demand, and posi-
tive attitudes toward the given vaccine, which is contrasted to 
vaccine resistance, the refusal to be vaccinated.10

To lessen the weight of COVID-19 and to reduce the 
socio-monetary effect on the populace, governments imple-
mented diverse protective strategies and enrolled the 
COVID-19 vaccine for the high-hazard population at the 
primary stage, presently vaccinating the whole populace at 
large, to determine the magnitude of this problem, under-
standing the desire to get the COVID-19 vaccine, as well as 
its health belief model (HBM)-based predictors are critical 
for the effectiveness of mass immunization and limiting the 
disease’s global spread.

Health Belief Model (HBM), can be used to understand the 
personal intention in health-related behaviors and had four 
dimensions. The first dimension is perceived susceptibility 
a person who had a perception of risk, or susceptibility of 
contracting a condition, second perceived severity, which 
relates to the seriousness of contracting a particular illness 
and the potential consequences that result, thirdly perceived 
benefits, which relates to the belief that an action will be 
effective in reducing a threat and the fourth dimension is 
perceived barriers, are the potential challenges with under-
taking a recommended behavior.11

During the COVID-19 pandemic, concerns about the inno-
vation of vaccines but after the innovation of vaccines the 
urgent issue is the hesitancy of COVID-19 vaccines.12 

Moreover, recent studies recommend the acceptance rate and 
challenges of new vaccines against COVID-19 for children and 
adolescents at the global level based on the HBM approach 
because HBM is widely accepted to determine the factors 
affecting the vaccine intent.13

Therefore, this study aimed to draw a comprehensive picture 
of vaccine acceptance and various predictors related to COVID- 
19 vaccines, so this systematic review and meta-analysis provide 
a better reference for future vaccine coverage which would 
promote the development of herd immunity to the pandemic 
as well as for health authorities and professionals to respond to 
potential problems in an adequate and targeted manner.

Methods

Review question

Clear and focused review question – not too vague, too spe-
cific, or too broad (Using PICO) The PICO mnemonics were 
used: population (P): general population, Intervention (I): 
HBM-based predictors, Comparison (C): The reported refer-
ence group for each associated factor e.g., who have the inten-
tion to acquire the COVID-19 vaccine versus no intention to 

acquire the COVID-19 vaccine, outcomes (O): intention to 
acquire the COVID-19 vaccine

Registration of research protocols

The goal of this systematic review and meta-analysis was to 
present the most up-to-date information on the pooled inten-
tion to acquire the COVID-19 vaccine and its HBM-based 
predictors. The Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) Protocol 2019 state-
ment was used to establish the protocol for this systematic 
review and meta-analysis14 and PROSPERO International 
Prospective Register of Systematic Reviews (PROSPERO) 
(CRD42022313961).

Search strategy & database

All research completed in various parts of the world is included 
in this Systematic Review and Meta-Analysis. National Library 
of Medicine (NLM), PubMed, and Medline databases were 
searched from 19 March 2020 to 14 October 2021, Joanna 
Briggs Institute (JBI) and Google scholar databases were from 
15 October 2021 to 24 January 2022, and Cochrane Library 
database from 25 January 2022 to 04 March 2022. In addition, 
we conducted an internet search using the Google search engine 
to confirm that no relevant studies were overlooked, Online 
University repositories (UoG & AAU), and a reference list of 
retrieved studies. The PRISMA guideline for reporting protocol 
and the PRISMA checklist to screen papers were used to search 
the databases listed above. The following search terms and 
Boolean phrases were used to bring essential topics together to 
uncover HBM-based predictors and Intention to acquire the 
COVID-19 vaccine “Intention” OR “Willingness “AND 
“COVID-19 Vaccines” OR “SARS-CoV-2 virus Vaccine” OR 
“Coronavirus Disease 2019 Vaccines” OR “2019 Novel 
Coronavirus Vaccines” OR “Vaccination” OR “Immunization” 
AND “Associated factors” OR “determinants” OR “predictors” 
AND “Health belief model” OR “Behavioral model.” The 
review’s publication selection, data extraction, and reported 
results followed the PRISMA criteria.14

Selection of research

To exclude duplicate research, all publications retrieved by the 
search approach were exported to Endnote version 7. 
Following the elimination of duplicate research, writers inde-
pendently examined titles and abstracts for inclusion in the full 
text assessment (CY, AS, AM, and AG). If there were any 
disagreements, they were settled using predetermined article 
selection criteria after the reviewers performed a single- 
anonymized and open peer review.

Inclusion and exclusion

This study collected all research from across the globe that 
reported on the intention to receive the COVID-19 vaccine 
and its HBM-based predictors. Studies that were only pub-
lished in the English language were included to avoid problems 
during the translation process. Articles that did not report the 
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intention to obtain the COVID-19 vaccine and OR but pro-
vided enough data to calculate the intention to receive the 
COVID-19 vaccine and OR were included. Non-accessible 
studies were rejected if they were unpublished, unretrievable 
from the internet, or if the associated authors had not 
responded to an e-mail. This study also excluded a study that 
did not provide enough data to calculate the desired outcome 
following a full text examination, as well as non-full-text 
papers and secondary studies.

Participation of patients and the general public

In this investigation, there was no direct connection with 
patients and no direct patient input in the design or execution 
of the study.

Criticism and evaluation of quality

The Joanna Briggs Institute (JBI) quality appraisal checklist 
adapted for cross-sectional, case-control, and cohort studies 
was used to assess the quality of each article selected for 
inclusion in the systematic review (that is, those that met the 
inclusion criteria specified above).15 Three authors (CY, AM, 
AA, and AG) independently rated the quality of each study 
using the tool as a protocol, and inconsistencies in the study 
ratings were addressed and resolved. The quality of the meth-
odology, the comparability of the research, and the quality of 
their statistical analysis were the three metrics of the tool. And 
after much deliberation among the reviewers, a consensus was 
established. When a study’s quality evaluation score was 50% 
or higher, it was considered low risk.

Extraction of data

The author (AM) created a simple data extraction format in 
Microsoft Excel. Names of authors, publication year, target 
population, study nation, study design, sample size, response 
rate, prevalence, number of successes and failures in exposed 
and unexposed groups, and OR with CI of relevant factors 
were all included. Using this structured data extraction form, 
two authors (CY and AM) independently extracted the data. 
The phase was repeated if variations in the extracted data were 
noted. If disagreements between data extractors persisted, a 3rd 

reviewer (AA) and the 4th reviewer (AG) were consulted, and 
a consensus was obtained through debate among the reviewers 
(See Supporting information).

Data aggregation and analysis

The retrieved data in a Microsoft Excel spreadsheet was 
loaded into RevMan Software version 5.4.1 for analysis. 
The DerSimonian and Laird random-effects model, which 
assumes heterogeneity across trials, was used to do the 
pooled analysis. The heterogeneity of the included studies 
was checked using the I2 test. Low, moderate, and high 
heterogeneity were defined as 25%, 50%, and 75%, respec-
tively. Significant difference; the presence of heterogeneity 
was determined by a P-value of less than .05. Subgroup 
analysis using area, design, and year of publication as 

grouping variables was conducted to further investigate 
the variability among studies. A sensitivity analysis was 
also performed to see if single research had an impact on 
the pooled prevalence estimates. The funnel plot and 
Eggers and Begg’s tests were used to check for publication 
bias across papers. The statistical significance of publica-
tion bias was determined using a P-value of less than .05. 
Trim and fill analysis was used to overcome publication 
bias if it existed. Separate categories of the meta-analysis 
were used to examine the effect of selected determinant 
variables. The results of the meta-analysis were displayed 
using a forest plot and an Odds Ratio (OR) with a 95% 
confidence interval.

Dissemination and ethics

Ethical approval was not necessary because this was a systematic 
review of already published data. The final report was presented 
at local, regional, national, and worldwide conferences and was 
published in a peer-reviewed scientific journal.

Results

Study selection

Through database searching, 320 studies records were found, 
of which 188 were deleted owing to duplication, 132 were 
discarded because they didn’t meet the prescreening criteria, 
and 33 were eliminated because the study was not similar to 
the study objective. Finally, 99 studies fully satisfied the pre-
screening criteria; 34 full-text papers were eliminated because 
they did not fully satisfy the study’s eligibility requirements. 
Following that, 66 studies were included in the systematic 
review and 19 papers were included in the meta-analysis 
(Figure 1).

Characteristics of the studies

Included Studies done from 13 countries with 47,873 partici-
pants, all studies employed a Cross-sectional study design; five 
studies were conducted in China, whereas equally 2 studies 
were reported in Ethiopia, Saudi Arabia, and Bangladesh. In 
addition, a single Study was performed in South Asia, Turk, 
Vietnam, Israel, India, Lebanon, Pakistan, Philippines 
(Additional file). All Studies to assess intention to receive 
the COVID-19 vaccine and its HBM-based predictors and 
additional important methodological features from each 
study were examined and the studies were low risk according 
to the quality assessment score (Table 1).

Intention to receive COVID-19 vaccine

Using a DerSimonian and Laird random-effects model, the 
overall pooled prevalence of intention to receive COVID-19 
vaccine globally was 67.69% (95% CI: 60.86%, 74.52%) with 
significant heterogeneity between studies (I2 = 99.66%, 
P < .001). The overall pooled prevalence of intention to receive 
the COVID-19 vaccine globally was presented using a forest 
plot (Figure 2).
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Figure 1. PRISMA 2020 flow diagram for systematic reviews which included searches of databases and registers.

Table 1. Characteristics of included studies in this systematic review and meta-analysis.

Authors Publication year Study design Study country Sample size Prevalence (%) Quality

Toa L et al 2021 Cross-sectional China 1392 77.4 Low risk
Okuyan B et al 2021 Cross-sectional Turk 961 74.7 Low risk
Huynh G et al 2021 Cross-sectional Vietnam 410 76.1 Low risk
Mahmud I et al 2021 Cross-sectional Saudi Arabia 1387 57.5 Low risk
Seboka BT et al 2021 Cross-sectional Ethiopia 1116 46.6 Low risk
Shitu K et al 2021 Cross-sectional Ethiopia 301 40.8 Low risk
Shmueli L 2021 Cross-sectional Israeli 398 80 Low risk
Wong MC et al 2020 Cross-sectional China 1200 42.2 Low risk
Patwary MM et al 2021 Cross-sectional Bangladish 639 85 Low risk
Goruntla N et al 2021 Cross-sectional India 2451 89.3 Low risk
Youssef D et al 2022 Cross-sectional Lebanon 1800 58.1 Low risk
Qin C et al 2022 Cross-sectional China 3119 93.7 Low risk
Khalafalla HE et al 2022 Cross-sectional Saudi Arabia 1039 83.6 Low risk
Chen H et al 2021 Cross-sectional China 2531 65.7 Low risk
Hawlader MDH et al 2022 Cross-sectional South Asia 18201 69.05 Low risk
Caple A et al 2022 Cross-sectional Philippines 7193 62.5 Low risk
Yasmin F et al 2021 Cross-sectional Pakistan 1778 72 Low risk
Kabir R et al 2021 Cross-sectional Bangladish 697 69 Low risk
Yan E et al 2021 Cross-sectional China 1255 42 Low risk
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Heterogeneity and publication bias

The Cochrane I2 values in this meta-analysis were 99.66% with 
a P-value of .001, indicating that there was significantly high 
heterogeneity. Subgroup and sensitivity analysis was used to 
further explore it. According to a subgroup analysis based on 
the study country, the prevalence of intent to take the COVID- 
19 vaccine was high in India (89.30%, 95%CI: 88.10–90.52) 
and low in Ethiopia (44.20%, 95%CI: 38.60–49.80, I2 = 69.52, P  
= .07). Another subgroup analysis of participants also revealed 
that there was a high intention (69.57%) to receive the 
COVID-19 vaccine among health care workers. Sensitivity 
analysis was also used to look into the impact of a single 
study on the overall magnitude estimate, with the results 
indicating that a single study did not have a significant impact 
on the overall magnitude estimate. As a result, the point 
estimate of its omitted analysis falls within the combined 
analysis confidence interval (Figure 3).

Using funnel plots and objective assessments (Egger and 
Begg), the presence of publication bias was investigated. The 
funnel plot showed a somewhat symmetrical distribution 
(Figure 4), which was confirmed by the Egger and Begg tests, 
which yielded a p-value of .163 (Table 2).

HBM-based predictors associated with intention to receive 
COVID-19 vaccines

The association of HBM constructs (perceived vulnerability, 
perceived severity, perceived benefit, perceived barrier, and 

due to action) to getting the COVID-19 vaccine was investi-
gated. As a result, the pooled odds ratio revealed that there was 
a significant association between all HBM elements and the 
desire to acquire the COVID-19 vaccine. Higher levels of per-
ceived susceptibility (OR = 1.85, 95% CI:1.33–2.56) (Figure 5), 
perceived severity (OR = 1.45, 95% CI:1.14–1.85) (Figure 6), 
perceived benefits (OR = 3.10, 95% CI: 2.13–4.36) (Figure 7), 
and cues to action (OR = 3.40, 95% CI: 2.15–5.36) (Figure 8) 

Figure 3. Sensitivity analysis of the pooled prevalence of intention to receive 
COVID-19 vaccine.

Figure 2. Frost plot for the global pooled prevalence of intention to receive COVID-19 vaccine.
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positively predicted intention to receive COVID-19 vaccines, 
whereas a high level of perceived barrier negatively predicted 
intention to receive COVID-19 vaccines(OR = 0.53, 95% CI: 
0.43–0.66) (Figure 9).

Discussion

Most health professionals were mainly focused on the suf-
ficient, effective, long duration of protective effective and 
optimum safety vaccine roll-out strategy for their popula-
tion. Now a day’s dozens of vaccines are currently being 
implemented and developed to address the social, eco-
nomic, and health impacts of pandemics on individuals 
around the globe. However, the success of a vaccination 
program will depend on the rates of intention to receive 
the vaccine among the population.16 The population 
immunity depends on the basic reproductive number to 
limit the pathogen spread, the latest estimate of the range 
of COVID-19 immunity to halt the transmission is 60– 
75%. These are to be improved by initiating a public 
awareness campaign, ongoing health education & promo-
tion of the vaccine and vaccination.17

Achieving herd immunity is currently the best way to effec-
tively limit the spread of COVID-19 without causing serious 
mental health issues. Therefore, it is crucial to immunize the 
general populace at a 100% immunization rate. But, having 
worries and psychological distress were barriers to improve 
their willingness.18

So, this systematic review mainly focuses on intention to 
receive the COVID-19 vaccine and HBM-based predictors 
to address COVID-19 vaccine acceptance rates among the 
general population and address barriers.19–21 Moreover, 
this study also examined the intention to receive the 
COVID-19 vaccine and how the HBM constructs predicted 
such intentions globally, as there is no comprehensive 
evidence. So, this review includes all articles conducted 
on the intention to receive the COVID-19 vaccine and its 
HBM-based predictors, it helps to design an effective 

Table 2. The Egger and Begg tests of the study for the presence of publication 
bias. Number of studies = 19; Root MSE = 16.72.

Std_Eff Coef. Std. Err. T P>|t| 95% Conf. Interval

Slope 81.33 5.92 13.74 0.001 68.84 93.81
Bias −10.42 7.15 −1.46 0.163 −25.49 4.65

Test of HO: no small-study effect; p = .163.

Figure 4. Funnel plot test for publication bias.

Figure 5. Frost plot for perceived susceptibility.
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Figure 6. Frost plot for perceived severity.

Figure 7. Frost plot for perceived benefit.
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mechanism to create awareness of the vaccine and signifi-
cant determinants toward the intention to receive COVID- 
19 vaccine in the globe.22

The finding of this review on COVID-19 vaccination 
intention is consistent with previous systematic review 
reports conducted in Kuwait,23 Jordan,24 Italy,25 Russia,19 

Poland,20 the United States,21 and France.26 And also, 
similar to the survey conducted in China by parents/guar-
dians who worked.27 This might be related to stronger 
confidence in vaccine safety and effectiveness, as reported 
in previous studies. In this study, 20 articles from different 
groups within the population dealing with HBM-based 
predictors are included. The various HBM-related predic-
tors found in this study had a positive or negative influence 
on COVID-19 immunization intention. These are perceived 
vulnerability, perceived severity, perceived benefits, per-
ceived barriers, and behavioral cues. This may mean that 
individuals need sound health education and publicity 
about vaccines prior to vaccination.28

The result suggests that all components of HBM have 
a significant association with the development of intent to 
COVID-19 vaccination. Of the significant factors, respondents 
who had higher guidance levels of perceived vulnerability, 
perceived severity, perceived benefits, and behavior positively 

predicted the intent to receive the COVID-19 vaccine. This 
might be due to the disease morbidity and mortality People 
believe the high risk of getting COVID-19 disease case of this 
they are highly stimulus to get the COVID-19 vaccine to 
protect against the disease.29

In line with recent vaccine intent results of the general 
population, the acceptance of children’s COVID-19 vacci-
nation was usually moderate among parents and guar-
dians worldwide (61.40%). Based on their age, access to 
scientific knowledge and recommendations, routine and 
influenza vaccination behavior, and willingness to get 
vaccinated themselves, parents and caregivers were found 
to be possibly significant predictors of vaccination 
willingness.12

There was a significant association between the recognized 
vulnerability variables and the intent to receive the COVID-19 
vaccine. People who have a raising level of perceived suscept-
ibility may believe that they are at a higher risk of contracting 
the pandemic. This will make them want to get the COVID-19 
vaccine.30 In this review 11 articles of the 19 articles found that 
perceived vulnerability and perceived severity played a key role 
in changing the intention of the study population to receive the 
COVID-19 vaccine. This might be due to people’s high sensory 
sensitivity indicating they believe they are at high risk of 

Figure 8. Frost plot for cue to action.
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illness. Therefore, due to this reason highly recognized vulner-
ability, they will want to be vaccinated with the COVID-19 
vaccine.31

The result of this systematic review and meta-analysis 
also shows that there is a positive relationship between the 
perceived severity component and the intent to receive the 
COVID-19 vaccine. Of the 19 articles, 13 of them reveal 
that perceived benefit had a positive association with inten-
tion to receive the COVID-19 vaccine. This is due to 
raising the level of perceived severity, individuals to know 
the seriousness of risks as individuals may believe that 
shortness of breath and extreme fatigue, impaired sense 
of smell and taste. Thus, the possibility of irreversible 
damage to other organs, brain dysfunction, stroke, or 
meningitis, which may be due to knowledge about, is one 
of the most important factors in increasing the perceived 
severity in this regard.32

The other positive predictor of intention to COVID-19 
vaccination is a high level of perceived benefit and cue to 
action is critical in determining whether or not an individual 
should receive the vaccine because raising the level of under-
standing of the vaccine has an advantage in terms of protect-
ing/maintaining their health. From the twenty articles 9 
studies showed cue to act as a major contributing predictor 
for the intention to receive the COVID-19 vaccine. The posi-
tion of perceived advantage and cue to movement performs 

a critical position in understanding the benefit of the vaccine 
and enforces people to take the vaccine. This is probably 
because the vaccine has a bonus in protecting/retaining them 
healthy.33

The reasons for hesitation included beliefs about the 
vaccine’s benefits, a shortage of vaccines, unknown long- 
term adverse effects, low confidence in the healthcare sys-
tem, and a lack of knowledge about potential adverse 
effects. Therefore, the government and decision-makers 
must take all necessary steps to guarantee that the vaccina-
tion program is effective.34

In the same way, this review also showed high levels of 
perceived barriers negatively predicted the intention to 
receive the COVID-19 vaccine. Twelve12 articles were iden-
tifying perceived barriers as a negative predictor for 
COVID-19 vaccination. This means that overestimating 
the barrier may reduce your chances of getting that 
COVID-19 vaccine.35 The most recognized barriers to 
COVID-19 immunity include vaccine side effects, efficacy, 
and safety concerns. These are the COVID-19 vaccine 
hesitation triggers that can be removed with scientific 
explanations. Health officials need to address these issues 
directly addressing these concerns by launching an aware-
ness campaign and creating infographics and other promo-
tional material to mitigate these concerns.36 Although the 
COVID-19 vaccine may cause side effects, these side effects 

Figure 9. Frost plot perceived barrier.
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may not be significant health issues. Therefore, to support 
the promotion of vaccination, healthcare professionals and 
health officials should inform the general public about the 
findings from the health belief model.37

Strength and limitations

The technique was created using the PRISMA guidelines; 
this is the first systematic review and meta-analysis, and it 
may be a global estimate. However, the review had also its 
limitations this is the articles included in the study were only 
in published English. And also, we cannot infer causality due 
to the cross-sectional nature of the study. Future research 
could usefully conduct age-stratified research to further 
understand how HBM-based intention might vary and inter-
act to get vaccinated by age. Besides, the exclusion of articles 
due to non-online availability or no response from the 
author is another limitation.

Conclusions

The rate of willingness to get the COVID-19 vaccine was rela-
tively low and positively/negatively affected by HBM-based pre-
dictors. These factors should be provided to individuals who need 
sound health education and publicity about vaccines before vac-
cination. The findings will provide information for the manage-
ment authorities to develop relevant interventions and policies to 
promote COVID-19 vaccination uptake such as public awareness 
campaigns, ongoing health education & promotion about the 
risks of the pandemic, benefits, safety, and efficacy of the vaccine. 
The study proposed that under-vaccination must be addressed 
using a multifaceted, evidence-based strategy that correctly iden-
tifies barriers to create strategies that are appropriate for the 
context and population and that target both those who uninten-
tionally under-vaccinate as well as the hesitant.
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