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Abstract
Covid-19 has caused various problems in the world in terms of health, economy, 
social and political therefore, the purpose of the present systematic review and meta-
analysis is to determine the acceptance rate of Covid-19 vaccine and its related fac-
tors. To find related studies, PubMed, Embase, Scopus, Web of Science (WoS) and 
Google Scholar databases with no time limit until May 2021 using the keywords 
Related to the purpose of the research and all possible combinations were explored. 
I2 test was used to calculate the heterogeneity of studies and Begg and Mazumdar 
rank correlation test was used to investigate publication bias. Finally, 98 articles 
related to inclusion criteria with a sample size of 660,604 people were included 
in the study. Overall estimate of the worldwide acceptance of Covid-19 vaccine; 
63.9% (95% CI: 59.1–68.4) was obtained, with the highest percentage of acceptance 
reported in the Australian continent, 76.4% (95% CI: 72.6–79.8). In the majority of 
studies, vaccine acceptance was significantly more reported in the elderly and the 
young people, medical staff, employees, higher education level and socioeconomic 
status, with trust in vaccine and positive vaccination history. The results of this sys-
tematic review and meta-analysis demonstrate that the acceptance rate of Covid-19 
vaccine is higher among young people and the elderly, medical staff, employees, 
higher education level and socioeconomic status, with trust in vaccine and positive 
vaccination history, which can be considered by experts and policymakers in this 
field.
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Introduction

Corona virus is an RNA virus belonging to the family Coronaviridae and the order 
of Nidovirales and is widely found in humans and other mammals. Although most 
coronavirus infections in humans are mild, epidemics of beta-coronavirus, Severe 
Acute Respiratory Syndrome corona virus (SARS-CoV) and Middle East Respira-
tory Syndrome corona virus (MERS-CoV) have caused more than 10,000 cases in 
the past 20 years, with 10% mortality rate for SARS-CoV and 37% for MERS-CoV. 
Previously detected coronaviruses may be just the tip of the iceberg, appearing in 
new and more severe human and animal potential events (Huang et al., 2020).

The COVID-19 pandemic has caused severe disease worldwide (Pastorino et al., 
2021). According to the WHO, so far the number of patients are 467,256,593 and 
the number of deaths due to Covid-19 has been reported more than 6 million world-
wide (Bhagavathula et al., 2022). Covid-19 mortality rates are higher in the elderly, 
obese people, people with  comorbidities  (diabetes, hypertension, cardiovascu-
lar disease, cancer), patients with mental disorders, and patients admitted to the ICU 
(Hussain et al., 2020; Noor & Islam, 2020; Toubasi et al., 2021).

It has been reported that most infected people recover on their own within 
7–10  days. Whereas other patients develop fatal complications such as multi-
ple organ failure, septic shock, severe pneumonia, pulmonary edema, and acute res-
piratory distress syndrome (ARDS). The elder people with underlying diseases are 
at higher risk of severe illness and death (Yang et al., 2020).

Since, immunization is one of the most successful and cost-effective health inter-
ventions to prevent infectious diseases, receiving the COVID-19 vaccine is very 
important for its prevention and control (Shacham et  al., 2021). Countries across 
the world are working to accelerate the research and production of the COVID-19 
vaccine, and it has been reported that more than 160 candidate vaccines have been 
available so far (Kaplan & Milstein, 2021).

Although great progress has been made, there are still major challenges to immu-
nization against COVID-19, one of which is the uncertainty about the general accept-
ance of COVID-19 vaccination (Gagneux-Brunon et al., 2021). According to the WHO 
definition, hesitation in vaccination is considered as delayed acceptance or refusal of 
vaccination despite the availability of effective and safe vaccine. Thus, the high rate of 
vaccine acceptance reflects a general understanding of the risk of disease and a greater 
demand for vaccination among the general population, which is essential for the success 
of vaccination programs (Chu & Liu, 2021; MacDonald, 2015). In this case, knowledge 
of the vaccine acceptance rate, the factors affecting the acceptance of COVID-19 vac-
cination, and identifying common barriers and facilitators for decision-making in this 
area are important aspects in designing effective strategies to improve vaccine cover-
age among the population. Several preliminary studies have been conducted in different 
parts of the world regarding the acceptance rate of Covid-19 vaccine and its associated 
factors, but no comprehensive study has been found to evaluate and summarize their 
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results; therefore, the purpose of the present systematic review and meta-analysis is to 
determine the acceptance rate of Covid-19 vaccine and its related factors.

Methods

The present study is based on the PRISMA 2020 protocol (http:// www. prisma- state 
ment. org/) with steps including: Identification, screening, eligibility and inclusion 
for systematic review and meta-analysis studies (Page et al., 2021). To avoid bias, 
all stages of article search, study selection, qualitative evaluation and data extraction 
were performed independently by two researchers (F.R and M.K). Disagreements 
between reviewers were resolved by the decision of a third independent reviewer.

Identification of the Articles

In order to find related studies, PubMed, Embase, Scopus, Web of Science 
(ISI) databases with no time limit until May 2021 using the keywords "hesit *", 
"accept*", "behavior*", "percep*", "attitude", "confidence *", "respons*", "ben-
efit*", "facilat*", "barrier*", " knowledge", "adher*", "undrestand*", "compliance", 
"resistance", "trust", "fear", "worr*", "misinformation", "misunderstand", "obsta-
cle*", "reject", "admiss*", "volunt*", "covid-19", "2019-ncov", "SARS-CoV2", 
"2019-nCoV", "Coronavirus" and their corresponding MeSH/Emtree terms  were 
searched using AND and OR operators. The Google Scholar scientific search 
engine as well as the sources of the final articles were manually studied for final 
review. As some studies evaluated the vaccine hesitancy instead of vaccine accept-
ance rate, we included the hesitancy, fear, worry, and other synonym keywords to 
make this systematic review as comprehensive as possible. Then we calculated the 
acceptance rate minus the vaccine hesitancy rate of 100%. The search strategy in the 
selected databases is shown in Table 1. 

Inclusion Criteria

Inclusion criteria include: (1) studies that evaluate the acceptance rate of Covid-19 
vaccine or related factors, (2) observational studies (descriptive, analytical, descrip-
tive-analytical, etc.), (3) original research studies.

Exclusion Criteria

Exclusion criteria include: (1) studies unrelated to the purpose of the research, (2) 
systematic review and meta-analysis studies, case reports, dissertations, letters to the 
editors and conference papers, (3) preprint studies.

http://www.prisma-statement.org/
http://www.prisma-statement.org/
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Selection Process of Studies

After exploring in various databases with the search strategy assigned to each data-
base, the data for the found articles was transferred to EndNote software (Version 
X8). In the next step, the duplicate articles in different databases were deleted.

Because some studies measured vaccine acceptance and some studies measured 
individuals’ attitudes toward vaccines, they were all included in the study. However, 
some of the questions raised reflected people’s beliefs about the vaccine, not their 
intention or actual behavior.

Subsequently, to avoid bias in selecting studies, the names of the authors and the 
titles of the articles were removed and a checklist was prepared based on the titles 
and abstracts of the studies. In the next step, two authors (F.R and M.K) indepen-
dently screened the title and abstract of the studies and eliminated studies that were 
not related to the research based on the inclusion and exclusion criteria. Then, the 
full texts of all remaining articles were investigated. Studies that did not meet the 
inclusion criteria were excluded. All articles included to the systematic review and 
meta-analysis process were entered the quality assessment stage.

Methodological Quality Assessment

The quality assessment was performed by two reviewers (F.R) and (M.K) using the 
Joanna Briggs Institute (JBI) critical appraisal checklist and guidance reports devel-
oped for prevalence reviews. The checklist consists of 9 different questions concern-
ing the sample frame, participants, sample size, study subjects and setting described 
in detail, data analysis, valid methods for identifying conditions, measuring the sit-
uation, statistical analysis, and adequate response rate. A study was considered to 
be of high quality with scores more than 70% of total, moderate quality if scores 
between 50 and 70% and low quality when scoring below 50% (Dijkshoorn et al., 
2021).

Data Extraction

After selecting the studies and evaluating the quality, data was extracted and the 
studies were summarized using a prepared checklist. Checklist information included: 
article title, first author name, year, sample size, research location, age, study popu-
lation, and acceptance rate.

Statistical Analysis

To analyze and combine the results of different studies, the percentage of vac-
cine acceptance was considered as the probability of Binomial distribution in each 
study and its variance was calculated through Binomial distribution. Heterogeneity 
of studies was assessed using I2 test. Random effect model was used in case of I2 
index above 50%. In this model, difference of parameters between studies are also 
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considered in the calculations, so it can be said that the results of this model in het-
erogeneous conditions can be more generalized than the model with a fixed effect. 
Begg and Mazumdar rank correlation tests were used to evaluate the publication 
bias. The power of this test is low. However, Begg and Mazumdar (1994) indicate 
that the test is ‘fairly powerful when the number of the included studies are 75. As 
our study included 98 studies, this test could assess the publication bias properly. 
Data was analyzed using Comprehensive Meta-Analysis (Version 2) software and 
the significance level of the test was set to 0.05.

Results

In the first stage, 3561 articles were found and 524 duplicate studies were omitted. A 
number of 3037 studies entered the screening stage and 2902 articles were removed 
according to the inclusion and exclusion criteria of the research through evaluation 
of the title and abstract of the study. In the next stage (evaluation of eligibility), 
out of 135 studies remaining from the screening stage, 37 articles were removed by 
reviewing the full text due to irrelevant subject and lack of access to the full text. 
The quality evaluation of 98 included studies was performed using the JBI checklist, 
all of which were of medium and high quality according to the criteria of this tool. 
Therefore, these 98 related articles entered to systematic review. From all 98 arti-
cles included, 82 articles reported vaccine acceptance rate and were included in the 

Fig. 1  Preferred reporting items for systematic reviews and meta-analyses (PRISMA 2009) flow diagram
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meta-analysis. One of the articles reported the acceptance rate in both students and 
other population. Therefore, they were considered separately (Fig. 1).

General characteristics of the studies: The total sample size of the studies was 
660,604. The studies were published between 2020 and 2021. The lowest sample 
size was for the study of Salmon et al. (2021) with 100 subjects and the highest sam-
ple size was for the study of Urrunaga-Pastor et al. (2021) with 472,521 subjects. 
Most studies in the USA were conducted with 18 articles, as well as most studies on 
the general population with 50 articles. The methodological quality assessment of 
studies are given in Table 2.

The Percentage of Covid‑19 Acceptance

Totally, 82 articles with a sample size of 625,820 people reported the acceptance 
rate of Covid-19 vaccine in different parts of the world. The result of I2 test for the 
acceptance rate shows a significant heterogeneity among studies (I2 = 99.81), thus, 
the data were analyzed by meta-analysis method using a random effects model. 
Due to this high heterogeneity, sensitivity analysis was performed and the effect of 
each study on the final result and the degree of heterogeneity was evaluated. It was 
revealed that publication bias existed in the studies based on Begg and Mazumdar 
rank correlation tests. The Kendall’s tau without continuity and Kendall’s tau with 
continuity corrections were 0.259 and 0.258, respectively (p < 0.05) (Fig. 2).

As a result of combining the studies, the pooled estimate of the acceptance rate 
of Covid-19 vaccine was  63.9% (95% CI: 59.1–68.4) based on the random effects 
model (Fig. 3). The largest sample size was for the study of Urrunaga-Pastor et al. 
(2021) with 472,521 people that reported a vaccine acceptance rate of 80%.

Due to the different population structure, culture, prevalence and mortality due to 
Covid-19, type of vaccine used, stress and anxiety, education level, etc. in different 
countries and geographical areas, we observed  high heterogeneity among studies (I2 
> 99%). Therefore, we decided to perform subgroup analysis by different continents 
to find the source of heterogenity (Asia, Europe, Africa, Australia and America). 
The highest percentage was related to the continent of Australia with 76.4% (95% 
confidence interval: 79.8–72.6%) (Table 3).

Factors Associated with Covid‑19 Vaccine Acceptance

Some factors were associated to the Covid-19 acceptance rate as follow: Sex: A total 
of  51articles examined gender as a factor related to the acceptance of the Covid-19 
vaccine. In 18 studies (Alabdulla et al., 2021; Dinga et al., 2021; Grech & Gauci, 
2020; Green et  al., 2021; Harapan et  al., 2020; Head et  al., 2020; Khubchandani 
et al., 2021; Latkin et al., 2021c; Murphy et al., 2021; Petravić et al., 2021; Prati, 
2020; Rabi et al., 2021; Robertson et al., 2021; Seale et al., 2021; Sun et al., 2021; 
Urrunaga-Pastor et al., 2021; Wang, Lu, et al., 2021; Zigron et al., 2021), vaccine 
acceptance was reported more in women than men. But in 21 studies (Akarsu et al., 
2021; Allen et  al., 2021; Chen et  al., 2021; Grech & Gauci, 2020; Grech, Gauci, 
et al., 2020; Grüner & Krüger, 2020; Hursh et al., 2020; Kose et al., 2021; Malik 
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et al., 2020; Papagiannis et al., 2021; Pastorino et al., 2021; Priori et al., 2021; Rho-
des et al., 2021; Ruiz & Bell, 2021; Sallam et al., 2021a, 2021b; Schwarzinger et al., 
2021; Sharun et  al., 2020; Turcu-Stiolica et  al., 2021; Verger et  al., 2021; Volpp 
et  al., 2021), vaccine acceptance in men was reported more than women. Also in 
12 studies; (Abdallah & Lee, 2021; Chen et al., 2021; Di Gennaro et al., 2021; Lat-
kin et al., 2021b; Lin et al., 2020; Padureanu et al., 2020; Palamenghi et al., 2020; 
Shekhar et  al., 2021; Sherman et  al., 2021; Wang, Lu, et  al., 2021; Wang, Wong, 
et al., 2020; Williams et al., 2021), no significant relationship was reported between 
gender and acceptance rate of Covid-19 vaccine (p > 0.05). Based on the mentioned 
results, the difference between the two groups was definitely not towards either of 
them, and the superiority of each was in accordance with the study conditions and 
was relatively reported. Therefore, in terms of acceptance rate of Covid-19 vaccine, 
there was no difference between men and women.

Age: A total of 44 articles age as a factor associated with acceptance of the Covid-
19 vaccine. In 19 studies; (Campochiaro et al., 2021; Gagneux-Brunon et al., 2021; 
Gerussi et al., 2021; Grech, Bonnici, et al., 2020; Grech, Gauci, et al., 2020; Latkin 
et al., 2021c; Lin et al., 2020; Papagiannis et al., 2021; Petravić et al., 2021; Priori 
et al., 2021; Rhodes et al., 2021; Ruiz & Bell, 2021; Sallam et al., 2021a; Schwar-
zinger et  al., 2021; Seale et  al., 2021; Sherman et  al., 2021; Turcu-Stiolica et  al., 
2021; Wang, Wong, et  al., 2020, 2021), vaccine acceptance was reported more in 
the age group over 60 years. But in 18 studies; (Chen et al., 2021; Di Gennaro et al., 
2021; Harapan et al., 2020; Head et al., 2020; Kose et al., 2021; Lin et al., 2020; 
Malik et al., 2020; Murphy et al., 2021; Nzaji et al., 2020; Palamenghi et al., 2020; 
Pastorino et al., 2021; Rabi et al., 2021; Robertson et al., 2021; Salmon et al., 2021; 
Sun et al., 2021; Verger et al., 2021; Wang, Lu, et al., 2021; Williams et al., 2021), 
vaccine acceptance was reported more in young people. Also in 7 studies; (Abdal-
lah & Lee, 2021; Dinga et al., 2021; Khubchandani et al., 2021; Ledda et al., 2021; 
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Fig. 2  Funnel plot results for the overall estimate of the prevalence of Covid-19 vaccine worldwide
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Study name Statistics for each study Event rate and 95% CI

Event Lower Upper 
rate limit limit Z-Value p-Value

Pastorin 0.775 0.734 0.812 10.791 0.000
Gagneux-Brunon 0.769 0.750 0.787 22.929 0.000
Turcu-Stiolica 0.501 0.452 0.550 0.050 0.960
Prati 0.758 0.723 0.790 12.216 0.000
Rhodes 0.828 0.811 0.844 26.644 0.000
Pogue 0.680 0.627 0.729 6.288 0.000
Sun 0.640 0.618 0.661 12.090 0.000
Olagoke 0.792 0.755 0.826 12.160 0.000
Mo 0.789 0.779 0.798 44.764 0.000
Okorodudu 0.200 0.177 0.225 -18.029 0.000
Szmyd-1 0.920 0.897 0.938 17.367 0.000
Szmyd-2 0.594 0.567 0.621 6.713 0.000
Palamenghi 0.590 0.559 0.620 5.562 0.000
Pierantoni 0.855 0.838 0.871 26.613 0.000
Sallam-1 0.294 0.279 0.310 -23.311 0.000
Mouchtouri 0.811 0.793 0.828 24.447 0.000
Sallam-2 0.349 0.321 0.378 -9.882 0.000
Campochiaro 0.817 0.757 0.864 8.219 0.000
Padureanu 0.690 0.649 0.728 8.510 0.000
Nehme 0.549 0.524 0.575 3.729 0.000
Bell 0.901 0.883 0.916 23.337 0.000
Taylor 0.749 0.723 0.774 15.918 0.000
Ahmed 0.320 0.236 0.417 -3.516 0.000
Murphy 0.310 0.294 0.327 -20.472 0.000
Ilesanmi 0.672 0.634 0.709 8.226 0.000
Robertson 0.820 0.813 0.827 64.752 0.000
Hursh 0.588 0.546 0.629 4.046 0.000
Alvarado-Socarras0.907 0.888 0.923 21.598 0.000
Williams 0.740 0.725 0.755 26.696 0.000
Abdallah 0.917 0.893 0.936 16.858 0.000
Meyer 0.553 0.545 0.561 13.497 0.000
Latkin-1 0.591 0.551 0.630 4.414 0.000
Largent 0.616 0.598 0.634 11.997 0.000
Green 0.370 0.340 0.401 -7.955 0.000
Wong 0.482 0.454 0.511 -1.204 0.229
Gerussi 0.407 0.369 0.447 -4.509 0.000
Schrading 0.860 0.840 0.878 22.832 0.000
Grech-2 0.333 0.281 0.390 -5.545 0.000
Barello 0.861 0.834 0.884 17.110 0.000
Grech-3 0.230 0.217 0.244 -30.945 0.000
Adebisi 0.745 0.705 0.780 10.613 0.000
Kelkar 0.707 0.641 0.766 5.748 0.000
Mercadante 0.667 0.625 0.706 7.487 0.000
Akarsu 0.497 0.461 0.532 -0.181 0.856
Kose 0.686 0.659 0.713 12.254 0.000
Saied 0.905 0.892 0.917 30.522 0.000
Di Giuseppe 0.214 0.194 0.235 -20.783 0.000
Alabdulla 0.798 0.789 0.807 48.778 0.000
Ditekemena 0.559 0.544 0.574 7.559 0.000
Allen 0.530 0.481 0.579 1.205 0.228
Harapan 0.933 0.918 0.945 24.274 0.000
Di Gennaro 0.670 0.647 0.692 13.804 0.000
Kociolek 0.598 0.584 0.612 12.989 0.000
Khubchandani 0.771 0.751 0.789 22.071 0.000
Dinga 0.154 0.140 0.169 -30.815 0.000
Latkin-2 0.591 0.551 0.630 4.414 0.000
Kwok 0.630 0.602 0.657 8.911 0.000
Ledda 0.750 0.726 0.772 17.292 0.000
Machida 0.621 0.603 0.638 13.036 0.000
Papagiannis 0.785 0.738 0.826 9.819 0.000
Qattan 0.497 0.461 0.533 -0.147 0.883
Malik 0.670 0.633 0.704 8.615 0.000
Salali 0.177 0.166 0.188 -41.598 0.000
Schwarzinger 0.288 0.268 0.308 -18.074 0.000
Seale 0.800 0.775 0.822 18.730 0.000
Sharun 0.863 0.823 0.895 11.861 0.000
Vallée 0.287 0.233 0.348 -6.339 0.000
Szmyd 0.829 0.813 0.844 28.512 0.000
Shekhar 0.360 0.344 0.376 -16.304 0.000
Verger 0.486 0.457 0.514 -1.006 0.314
Volpp 0.510 0.484 0.536 0.738 0.460
Urrunaga-Pastor 0.800 0.799 0.801 381.175 0.000
Wang-1 0.919 0.906 0.930 30.063 0.000
Wang-2 0.442 0.395 0.490 -2.377 0.017
Sherman 0.640 0.615 0.664 10.667 0.000
Wang-3 0.251 0.222 0.282 -13.476 0.000
Zigron 0.500 0.457 0.543 0.000 1.000
Wang-4 0.372 0.345 0.399 -8.790 0.000
Latkin 0.536 0.506 0.566 2.320 0.020
Thaker 0.740 0.713 0.766 14.817 0.000
Lin 0.546 0.529 0.562 5.454 0.000
Chen 0.772 0.758 0.787 28.964 0.000

0.639 0.591 0.684 5.508 0.000
-1.00 -0.50 0.00 0.50 1.00

Favours A Favours B

Fig. 3  Overall estimation of the acceptance rate of Covid-19 vaccine in the world based on the random 
effects model
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Palamenghi et al., 2020; Wang et al., 2020; Wang, Wong, et al., 2021), no signifi-
cant relationship was reported between age and acceptance of Covid-19 vaccine (p 
> 0.05). According to various studies, it seems that vaccine acceptance is higher in 
young age groups (20–40 years old) and the elderly (over 60 years old) compared to 
other age groups.

Marital status: In the study of Latkin et al. (Latkin et al., 2021a), vaccine accept-
ance rate  was reported more in single people. But in studies by Machida et  al. 
(Machida et al., 2021), Wang-2 et al. (Wang, Wong, et al., 2020) and Wang-4 et al. 
(Wang, Lu, et al., 2021), vaccine acceptance was more common in married couples. 
In addition, Ilesanmi et al. (2021) and Wang-1 et al. (Wang, Wong, et al., 2020) did 
not report a significant relationship between marital status and acceptance  rate of 
Covid-19 vaccine (p > 0.05). Based on these results, the difference between single 
and married people in receiving Covid-19 vaccine was definitely not towards either 
group. Therefore, in terms of acceptance rate of Covid-19 vaccine, it can be said that 
there is no difference between single and married people.

Race: A total of 11 articles examined race as a factor associated with the accept-
ance of the Covid-19 vaccine. In 4 studies; (Khubchandani et al., 2021; Latkin et al., 
2021b; Robertson et al., 2021; Schwarzinger et al., 2021), vaccine acceptance was 
more reported in black people. But in 6 studies; (Latkin et  al., 2021c; Schrading 
et al., 2021; Shekhar et al., 2021; Volpp et al., 2021; Williams et al., 2021; Woko 
et al., 2020), vaccine acceptance was more reported in white people. Furthermore, 
Ruiz et al. (Ruiz & Bell, 2021) did not report a significant relationship between race 
and acceptance of the Covid-19 vaccine (p > 0.05). According to these studies, the 
difference between blacks and whites in accepting the Covid-19 vaccine is definitely 
not towards either group and the dominance of each is pursuant to the study con-
ditions and is reported in relative terms. Therefore, there is no difference between 
blacks and whites in accepting the Covid-19 vaccination.

Education level: A total of 36 articles assessed the level of education as a factor 
related to the acceptance of Covid-19 vaccine. In 22 studies; (Adebisi et al., 2021; 
Chen et al., 2021; Di Gennaro et al., 2021; García & Cerda, 2020; Grech & Gauci, 
2020; Grech, Gauci, et al., 2020; Green et al., 2021; Head et al., 2020; Kose et al., 
2021; Lin et al., 2020; Machida et al., 2021; Mercadante & Law, 2021; Rhodes et al., 
2021; Robertson et al., 2021; Saied et al., 2021; Salmon et al., 2021; Seale et al., 
2021; Shacham et al., 2021; Thaker, 2021; Wang, Lu, et al., 2021; Williams et al., 
2021), a positive correlation between education levels and vaccine acceptance was 

Table 3  Subgroup analysis of estimating the acceptance rate of Covid-19 vaccine by continent

Continent N Sample size I2 Begg and 
Mazumdar

Acceptance percentage (95% CI)

Asia 19 40,798 99.68 0.624 61.4 (95% CI: 51.4–70.5)
Europe 35 72,649 99.69 0.334 64.4 (95% CI: 57.0–71.2)
America 20 495,763 99.79 0.051 63.8 (95% CI: 53.1–73.3)
Africa 5 9888 99.80 0.462 62.6 (95% CI: 33.1–85.0)
Australia 3 3308 84.07 1.000 76.4 (95% CI: 72.6–79.8)
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reported. But in the study of Malik et al. (Malik et al., 2020), vaccine acceptance 
was inversely related to education level. Also, in 5 studies; (Ilesanmi et al., 2021; 
Latkin et al., 2021b; Murphy et al., 2021; Ruiz & Bell, 2021; Sallam et al., 2021b), 
no significant relationship was reported between education level and acceptance 
rate of Covid-19 vaccine (p > 0.05). Four studies reported more acceptance of the 
Covid 19 vaccine among students (Grech, Gauci, et al., 2020; Latkin et al., 2021b; 
Pierantoni et al., 2020; Vallée et al., 2021). Padureanu et al. (2020), Grech-1 et al. 
(Grech, Bonnici, et al., 2020), and Petravić et al. (Petravić et al., 2021)reported more 
acceptance rate of the Covid 19 vaccine in physicians (Green et al., 2021; Padureanu 
et  al., 2020; Vallée et  al., 2021). Gagneux-Brunon et  al. (Gagneux-Brunon et  al., 
2021) reported more vaccine acceptance  rate by physiotherapists. According to 
included studies, vaccine acceptance rate seems to be higher in people with higher 
education level.

Employment: A total of 14 articles examined employment as a factor related to 
the acceptance of the Covid-19 vaccine. In 10 studies; (Allen et  al., 2021; Dinga 
et al., 2021; Ditekemena et al., 2021; Gagneux-Brunon et al., 2021; García & Cerda, 
2020; Harapan et al., 2020; Lin et al., 2020; Meyer et al., 2021; Mouchtouri et al., 
2020; Wong et al., 2020), vaccine acceptance rate was reported more in employed 
people. But in the study by Head et  al. (Head et  al., 2020), vaccine acceptance 
rate  was more reported in the unemployed population. In addition, in 3 studies; 
(Ilesanmi et al., 2021; Murphy et al., 2021; Nzaji et al., 2020), no significant rela-
tionship was reported between employment and acceptance of Covid-19 vaccine (p 
> 0.05). Therfore, it seems that vaccine acceptance is higher among the employed 
individuals, especially health care providers.

Economic status: In overall, 15 articles investigated the economic status as a fac-
tor related to the acceptance of the Covid-19 vaccine. In 10 studies; (Allen et al., 
2021; García & Cerda, 2020; Ilesanmi et  al., 2021; Mercadante & Law, 2021; 
Mouchtouri et al., 2020; Nzaji et al., 2020; Prati, 2020; Rhodes et al., 2021; Turcu-
Stiolica et al., 2021; Williams et al., 2021), vaccine acceptance was more reported 
in people from higher-income groups. However, in 3 studies; (Mo et al., 2021; Sun 
et al., 2021; Wang, Wong, et al., 2020), vaccine acceptancerate in people from high-
income groups was less reported. Also, Latkin et al. (Latkin et al., 2021c) and Chen 
et  al. (Chen et  al., 2021) did not find a significant relationship between economic 
status and acceptance of the Covid-19 vaccine (p > 0.05). So, the results show that 
the vaccine acceptance is better in people categorized in high-income groups.

Vaccine side effects: Totaly, in 17 studies; (Chu & Liu, 2021; Grech & Gauci, 
2020; Grech, Gauci, et al., 2020; Head et al., 2020; Kaplan & Milstein, 2021; Kelkar 
et  al., 2021; Latkin et  al., 2021c; Padureanu et  al., 2020; Pastorino et  al., 2021; 
Petravić et al., 2021; Saied et al., 2021; Sallam et al., 2021a; Shacham et al., 2021; 
Shekhar et  al., 2021; Trueblood et  al., 2021; Turcu-Stiolica et  al., 2021; Zigron 
et al., 2021), fear of side effects was an important factor in not accepting the Covid-
19 vaccine.

Vaccine trust: Overall, in 15 studies; (Adebisi et al., 2021; Ahmed et al., 2021; 
Bell et al., 2020; Hursh et al., 2020; Kwok et al., 2021; Ledda et al., 2021; Meyer 
et  al., 2021; Murphy et  al., 2021; Okorodudu & Okorodudu, 2021; Palamenghi 
et  al., 2020; Prati, 2020; Schrading et  al., 2021; Shacham et  al., 2021; Sun et  al., 
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2021; Taylor et al., 2020) confidence in safety was reported as an influential factor 
in accepting the Covid-19 vaccine. Furthermore, in 15 studies; (Adebisi et al., 2021; 
Grüner & Krüger, 2020; Harapan et al., 2020; Kaplan & Milstein, 2021; Kwok et al., 
2021; Ledda et al., 2021; Malik et al., 2020; Mercadante & Law, 2021; Meyer et al., 
2021; Mo et  al., 2021; Okorodudu & Okorodudu, 2021; Palamenghi et  al., 2020; 
Pogue et al., 2020; Shacham et al., 2021; Wong et al., 2020) confidence in effective-
ness of vaccination was reported as an important factor in accepting the Covid-19 
vaccine.

Concerns about Covid-19 and previous infection: A total of 6 studies; (Gagneux-
Brunon et al., 2021; Pastorino et al., 2021; Pogue et al., 2020; Priori et al., 2021; 
Qattan et  al., 2021; Verger et  al., 2021) reported concerns about Covid-19 as an 
important factor in vaccine acceptance. Also in 4 studies; (Rhodes et al., 2021; Sal-
lam et al., 2021b; Vallée et al., 2021; Wang, Wong, et al., 2021) previous infection 
was reported as an important factor in vaccine acceptance.

The Underlying diseases: Altogether, in 7 studies; (García & Cerda, 2020; Ledda 
et  al., 2021; Nzaji et  al., 2020; Shekhar et  al., 2021; Thaker, 2021; Wang, Wong, 
et al., 2021; Wong et al., 2020) the underlying diseases were reported as the cause 
of vaccine acceptance. However, in the studies of Campochiaro et al. (Campochiaro 
et al., 2021), the underlying diseases were reported as an important factor in vaccine 
rejection. Also, Gagneux-Brunon et al. (Gagneux-Brunon et al., 2021) and Sallam 
et al. (Sallam et al., 2021b) did not detected a significant association between under-
lying diseases and acceptance rate  of the Covid-19 vaccine (p > 0.05). Based on 
these results, the relationship between the underlying diseases and the acceptance of 
the vaccine is not definite and depends on the study conditions.

Vaccination history: Generally, in 5 studies; (Chu & Liu, 2021; Pastorino et al., 
2021; Sallam et al., 2021b; Urrunaga-Pastor et al., 2021; Verger et al., 2021), posi-
tive vaccination history was reported as an important factor in vaccine acceptance. 
Additionally, in 9 studies; (Gagneux-Brunon et al., 2021; Gerussi et al., 2021; Hursh 
et al., 2020; Kose et al., 2021; Machida et al., 2021; Ruiz & Bell, 2021; Vallée et al., 
2021; Wang, Wong, et al., 2021; Zigron et al., 2021), positive influenza vaccination 
was reported as an important factor in accepting the Covid-19 vaccine.

Other factors in the study of Pastorino et al. (2021) understanding of prevention 
criteria, in the study of Turcu-Stiolica et al. (2021) higher quality of life, Pogue et al. 
(2020) personal relationships with Covid-19 patients, Olagoke et al. (2021) religious 
belief, Mo et al. (2021) social media, Sallam et al. (2021b) social media dependency, 
Ilesanmi et al. (Ilesanmi et al., 2021) media and cultural beliefs, Priori et al. (2021) 
in musculoskeletal patients, Abdallah et al. (Abdallah & Lee, 2021) estimated and 
descriptive norms, Dinga et al. (2021) knowledge about the pharmaceutical indus-
try, Thaker et al. (Thaker, 2021) not smoking were mentioned as factors in vaccine 
acceptance.
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Discussion

Vaccination is considered as one of the most prominent public health intervention in 
the last century. Although unaffordability or inaccessibility to COVID-19 vaccines 
has been the major problem since the beginning of the pandemic, vaccine hesitancy 
has become a novel challenge across the world (Rosselli et al., 2016). Despite the 
capability to prevent or end the ongoing pandemic, vaccine hesitancy has caused 
failure to control public health and has brought about a new challenge in fighting 
against this virus (Dror et al., 2020). However, vaccine acceptance varies depending 
on the population, time, socioeconomic status, ethnicity, attitude, beliefs and many 
other factors (Larson et al., 2014). Hence, we have performed a systematic review 
and meta-analysis to find out the approximate rate of vaccine hesitancy and associ-
ated factors for thinking out measures to improve vaccine acceptance in order to 
save more lives.

We included 82 cross-sectional surveys conducted in different countries of the 
world on 660,604 participants. The quality scores of the included studies ranged 
from satisfactory to good. Our meta-analysis revealed that the pooled estimate 
of COVID-19 vaccine acceptance was 63.9% (95% CI: 59.1–68.4) in the world. 
Another survey by Jeffrey V. Lazarus et al. on 13,426 participants in 19 countries 
showed that 71.5% of the participants were willing to receive the COVID-19 vac-
cines (Lazarus et al., 2021). Although it appears that trust in the influenza vaccine 
is higher and some surveys report higher reluctance to being vaccinated against 
COVID-19, compared with usual vaccines in many countries (Grochowska et  al., 
2021; Richardson et al., 2020).

Our study illustrated the acceptance rate of COVID-19 vaccine in different parts 
of the world in a subgroup analysis according to different continents (Asia, Europe, 
Africa, Australia and the United States), with the highest percentage related to Aus-
tralian continent, 76.4% (95% CI: 79.8–72.6%). Cheryl Lin et al. reported substan-
tial variations in COVID-19 vaccine receptivity between different countries, differ-
ent states and subgroups. According to their study, some Asian countries had higher 
acceptance, 88.6–91.3% in China and 79.8% in South Korea, which could be due to 
higher trust in central governments. On the other hand, Russia had the lowest vac-
cine acceptance rate (54.9%) (Lin et al., 2021). These variations can be reflective of 
different trust levels in information from government sources.

The study findings showed no difference in acceptance rates between males 
and females. Our results were in contrast with the study conducted by Cheryl Lin 
et  al.  who stated that males were more likely to be vaccinated than females (Lin 
et  al., 2021). On the contrary, Jeffrey V. Lazarus et  al. suggested that men were 
slightly less likely to respond positively to vaccines than women (Lazarus et  al., 
2020). In general, it seems that men have more acceptance of COVID-19 vaccines, 
which might be due to lower level of concern about acquiring the infection follow-
ing vaccination, and the fear of side effects, compared to women (Nery Jr et  al., 
2022). Moreover, as men are less apt to take protective and hygienic measures, they 
tend to receive COVID-19 vaccines to be free of adhering to preventive measures. 
Being a male as a positive predictor for COVID-19 vaccine acceptance can also be 
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explained by the high rates of COVID-19-related morbidity and mortality among 
them and also their more positive perceptions about the vaccines safety and efficacy 
as opposed to women.

Our study was indicative of higher vaccine acceptance in young age groups 
(20–40 years old) and the elderly (over 60 years old), compared to other age groups. 
Another study by Jeffrey V. Lazarus which considered a cut-off of 50 years for eval-
uating age-related acceptance, showed older age as a significant factor in Canada, 
Poland, Sweden, and the UK. Conversely, in the same study, Younger Chinese indi-
viduals were more likely to receive vaccine (Zeballos Rivas et al., 2021). However, 
these findings are in contrast with the existing facts, as it seems that older people 
and the retired individuals are more hesitant to get vaccinated. The potential rea-
sons include lower social media usage, lower knowledge about vaccines and their 
benefits, and lower perception of the risks (Momplaisir et al., 2021). On the other 
hand, as a different point of view, older adults must be more interested in being vac-
cinated because they are more vulnerable to COVID-19-related consequences (Nery 
Jr et al., 2022).

Overall, racial and ethnic groups have been considerable factors in vaccine 
acceptance; ethnic minorities are less likely to be vaccinated against COVID-
19; Black race and mixed ethnicity have been more hesitant towards the vaccine. 
However, our results showed no difference in acceptance rates between whites and 
blacks. White ethnic groups were more likely to accept vaccination, while Cheryl 
Lin et  al. demonstrated higher receptivity of COVID-19 vaccine in White Ameri-
cans and more hesitancy and lack of confidence to vaccination among the Black (Lin 
et al., 2021). This disparity in vaccine acceptance among races can be explained by 
beliefs against vaccines, and also political environment which fosters racial injustice 
(Bono et al., 2021). This implies that although a COVID-19 vaccine can reduce the 
race mortality gap from SARS-CoV-2 infection, feer in the Black would be a barrier 
to vaccine acceptance.

In general, low education levels are associated with vaccine rejection. In a study 
by Suzanna Awang Bono et al., participants from undergraduate and postgraduate 
levels were more willing to be vaccinated compared to those who had completed 
primary and secondary education, particularly among undergraduate degree holders 
(Wang, Jing, et al., 2020). The higher vaccine acceptance rate in educated individu-
als is the direct reflection of valuing professionals’ recommendations to get vacci-
nated immediately (Shrestha et al., 2022). It seems that the field of education can be 
a determining factor; for example, it seems that medical students would show lower 
rates of hesitancy and more positive attitudes toward COVID-19 vaccines.

Basically, not being employed in a full time job or being retired are expected to 
be associated with refusal of the vaccine, while those with professional private jobs 
seem to be more likely to accept vaccination (Elsayed et al., 2021; Thanapluetiwong 
et al., 2021). Our study also verified this fact that vaccination acceptance is higher 
among employed individuals, especially health care  workers (HCWs). The reasons 
might be self-protection and tendency to protect family, friends, and patients and 
higher perception for risk of infection. Although our study did not separate vac-
cine acceptance in various subgroups of the healthcare workers, it is interesting that 
a survey conducted by Rahul Shekhar et  al. acknowledged that direct patient care 
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providers (DPCP) had higher vaccine acceptance (49%), while administrative staff 
working in hospital without direct patient contact had the lowest vaccine accept-
ance among HCWs (Shekhar et  al., 2021). Amiel A. Dror also came to the same 
conclusion (Dror et al., 2020). Another reason for more vaccine acceptance in the 
employed population would be their interaction with more people, making them 
more vulnerable to various infections.

The marital status also affects the response to vaccine acceptance, being sin-
gle or widowed can be associated with hesitancy, while married individuals are 
more likely to accept the vaccine (Bhopal & Nielsen, 2021). However, our study 
was indicative of no difference between single and married individuals in receiv-
ing COVID-19 vaccines. It seems that married people have more tendency to get 
vaccinated due to their intimate contact with their partners or children and their 
concern for transmitting the infection.

It is reasonable that the rate of vaccine hesitancy would be higher in lower 
income population (Torreele, 2020). According to our study, it seems that vac-
cine acceptance is higher in people with higher incomes. In a study by Suzanna 
Awang Bono et  al., it was found that people with lower-middle, higher-middle, 
and high income had higher acceptance of being vaccinated compared to those 
with low income (Wang, Wong, et al., 2021). Therefore, making the vaccine price 
more affordable for the public can be a solution to vaccine hesitancy.

One of the main factors engaged in COVID-19 vaccine hesitancy is the fear 
of side effects. The adverse reactions of the vaccine vary from local to systemic 
events. Local reactions such as pain and induration, and some of the systemic 
reactions like fatigue, chills, fever, myalgia and arthralgia are not problematic, 
but allergic reactions especially anaphylaxis, long-term neurological conse-
quences such as Guillain-Barré Syndrome, and recently, thrombo-embolic events 
especially following receiving the AstraZeneca vaccine have been the dominant 
factors for decreasing vaccine acceptance. The concerns about COVID vaccines 
safety are expected to be stronger than other vaccines, since people believe that 
such a vaccine that is produced in a rush and released immediately can be too 
dangerous (Kaplan et al., 2021). Moreover, rumors about the presence of active 
virus in the vaccines and also religious prohibitions have been other reasons of 
vaccine hesitancy (Troiano & Nardi, 2021). In our survey, 17 studies had reported 
the fear of side effects as an important factor in COVID-19 vaccine hesitancy.

Another reason for vaccine hesitancy is the uncertainty about COVID-19 
vaccines efficacy. Acceptance of a COVID-19 vaccine is highly influenced by 
the efficacy of the vaccine. Fifteen studies among the pooled data of our study 
showed confidence in efficacy as an important factor in accepting the COVID-
19 vaccine. In a survey conducted by Harapan et al., it was revealed that vaccine 
acceptance would be 93.3% if the vaccine was 95% effective, while willingness 
to get vaccinated dropped to 67.0% if vaccine efficacy was 50% (Harapan et al., 
2020). Accordingly, Kaplan et al., stated that vaccine acceptance improves when 
vaccine efficacy exceeds 70% (Schwarzinger et al., 2021). Furthermore, there is 
still misbeliefs about the futility of the vaccine because of the harmless nature 
of COVID-19 or this virus being merely a lie (Batty et al., 2021). The mentioned 
issues verify the fact that misinformation about COVID-19 vaccines are major 
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provokers for vaccine rejection, thus helping the population gain their trust can 
increase vaccine acceptance.

Other factors that have not been evaluated in our study, but seem to be highly rel-
evant to vaccine hesitancy is the manufacturer country of the vaccine; it is believed 
that vaccine acceptance is higher for COVID-19 vaccines produced in the USA, 
while distrust in vaccines is higher for those developed in China or Russia (Schwar-
zinger et al., 2021) In addition, mental health can be another associated factor; indi-
viduals with lower cognitive function seem to be more vaccine-hesitant (Batty et al., 
2021).

This study has some limitation. Firstly, vaccine acceptance was assessed differ-
ently across included studies. Our study may not show the individual’s action or 
behavior to receiving the vaccine, as most of the studies included evaluated peo-
ple’s attitudes or intentions to evaluate behavior, not their real behavior. Accord-
ing to theory of planned behavior, behavioral intention occurs after the develop-
ing attitude  and then behavior is occurred.  Some studies didn’t assess vaccine 
acceptance directly and evaluated vaccine hesitancy. Therefore, we subtracted 
100% from the frequency of the vaccine hesitancy to obtain the vaccine accept-
ance. Secondly, some studies didn’t have an adequate sample size to capture the 
actual rate of the vaccine acceptance. Thirdly, studies were conducted at differ-
ent times. Some of them performed when the COVID-19 vaccination was not yet 
available in that country and the potential complications were unclear. So, it is 
recommended that the vaccination acceptance rate assess in regular because the 
hesitancy rates are likely to vary as the situation evolves.

Conclusion

Unfortunately, despite becoming available, SARS-CoV-2 vaccines are still  con-
fronted with a hesitancy, which could be a global health threat. Working out solu-
tions to this universal problem is highly critical. Transparency in reporting the 
exact and true number of newly diagnosed COVID-19 cases and mortality can 
increase the intention of community to receive the vaccines. Moreover, increasing 
the public trust in medical professionals can be a great benefit.
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