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Abstract: Mass vaccination against COVID-19 is the best method to ensure herd immunity in order
to curb the effect of the pandemic on the global economy. It is therefore important to assess the
determinants of COVID-19 vaccine acceptance and hesitancy on a global scale. Factors were recorded
from cross-sectional studies analyzed with t-Test, ANOVA, correlation, and meta-regression analyses
and synthesized to identify global trends in order to inform policy. We registered the protocol (ID:
CRD42022350418) and used standard Cochrane methods and PRISMA guidelines to collect and
synthesize cross-sectional articles published between January 2020 and August 2023. A total of
67 articles with 576 studies from 185 countries involving 3081,766 participants were included in this
synthesis. Global COVID-19 vaccine acceptance was 65.27% (95% CI; 62.72–67.84%), while global
vaccine hesitancy stood at 32.1% (95% CI; 29.05–35.17%). One-Way ANOVA showed that there was no
significant difference in the percentage Gross Domestic Product spent on vaccine procurement across
the World Bank income levels (p < 0.187). There was a significant difference of vaccine acceptance
(p < 0.001) and vaccine hesitancy (p < 0.005) across the different World Bank Income levels. World
Bank income level had a strong influence on COVID-19 vaccine acceptance (p < 0.0004) and hesitancy
(p < 0.003) but percentage Gross Domestic Product spent on vaccine procurement did not. There
was no correlation between percentage Gross Domestic Product spent on vaccine procurement and
COVID-19 vaccine acceptance (r = −0.11, p < 0.164) or vaccine hesitancy (r = −0.09, p < 0.234).
Meta-regression analysis showed that living in an urban setting (OR = 4.83, 95% CI; 0.67–212.8),
rural setting (OR = 2.53, 95% CI; 0.29–119.33), older (OR = 1.98, 95% CI; 0.99–4.07), higher education
(OR = 1.76, 95% CI; 0.85–3.81), and being a low income earner (OR = 2.85, 95% CI; 0.45–30.63)
increased the odds of high COVID-19 vaccine acceptance. Factors that increased the odds of high
COVID-19 vaccine hesitancy were no influenza vaccine (OR = 33.06, 95% CI; 5.03–1395.01), mistrust
for vaccines (OR = 3.91, 95% CI; 1.92–8.24), complacency (OR = 2.86, 95% CI; 1.02–8.83), pregnancy
(OR = 2.3, 95% CI; 0.12–141.76), taking traditional herbs (OR = 2.15, 95% CI; 0.52–10.42), being female
(OR = 1.53, 95% CI; 0.78–3.01), and safety concerns (OR = 1.29, 95% CI; 0.67–2.51). We proposed
a number of recommendations to increase vaccine acceptance and ensure global herd immunity
against COVID-19.

Keywords: COVID-19; health belief model; vaccine acceptance; vaccine hesitancy; gross domestic
product; quantitative synthesis; world bank income level; meta-analysis
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1. Introduction

The COVID-19 pandemic has caused significant disruption in healthcare services and
presented substantial challenges to governments [1]. This led to the implementation of
several measures such as improved hand hygiene, use of personal protective equipment,
rapid testing and vaccination, and social distancing to curtail the spread of the different
variants of the SARS-CoV-2 virus [2–8]. However, there is a global consensus that vaccina-
tion is the most effective public health intervention that can be used to curb the spread of
the disease [9–14]. This background notion led to increased efforts worldwide to rapidly
develop COVID-19 vaccines [15,16]. This was due to the fact that leading scientists around
the world had access to huge amounts of funding provided by funding agencies [16–18].
As of 28 November 2023, WHO granted emergency use listing for 12 vaccines [19] that have
been pre-qualified by WHO for massive administration around the world. Another benefit
of vaccination is that it will enhance the health status of people, leading to a better life
quality and contribute to economic development [20–22]. Hence, vaccination can contribute
to 14 of the 17 Sustainable Development Goals set by the World Health Organization [23].

One of the factors that ensures the success of vaccination programs is sustained
financing from the Gross Domestic Product (GDP), which requires long term commitment
and consistent resources [24]. Given the differences in the economy of countries around the
world, it is obvious that not all countries were able to purchase the necessary vaccines with
the same ease [25,26]. In fact, vaccine procurement platforms were created to assist low
income and lower-middle income countries to procure the much-needed vaccines against
COVID-19 to immunize their population [27]. These include COVAX, UNICEF Supply,
UNICEF Vaccine Independent Initiative [28], and Economic Community of West African
States revolving fund [29]. Despite the availability of these vaccines, COVID-19 continues
to spread, and it is therefore imperative to look at the reasons for this low vaccination
coverage from a systemic global perspective.

Barriers to vaccine uptake are multi-dimensional, including demographical (age,
sex, race, ethnicity, and education, among others), psychosocial (personality, social class,
and peer and reference group pressure, among others), and structural (cost, convenience,
supply chain issues) factors [30]. The World Health Organization (WHO) defines vaccine
hesitancy (VH) as “delay in acceptance or refusal of vaccines despite availability of vaccine
services” [31]. Among other factors, vaccine hesitancy plays the principle role in low vaccine
acceptance (VA) with the most common determinants being low health literacy, context-
specific safety-related concerns, and mistrust [32,33]. Additionally, primary healthcare
workers remain an important component of the taskforce to tackle VH, so, lack of training
or low confidence in this group of persons will definitely reduce the potential to overcome
public VH [9,34–37].

Even though global rates of COVID-19 vaccination are gradually improving, but in
an uneven manner, there is evidence that suggest antibody response to vaccination wanes
rapidly, necessitating the administration of booster doses to achieve adequate levels of
protection [38–41]. Hence, there is a need to increase VA and reduce VH in order to establish
herd immunity [42–50].

VH remains a complex phenomenon, with more than 70 factors identified that in-
fluence it, many of which are context-specific and time-specific [51–56]. It is therefore
expected that factors that influence hesitancy to accept the first COVID-19 dose will also
affect hesitancy to the second or booster doses. Acceptance is also affected by the inability
of current vaccines to stop the infection of new circulating variants [57–62]. Here, we
carried out a global quantitative synthesis to identify determinants of COVID-19 vaccine
acceptance and hesitancy identified in 185 countries.

2. Materials and Methods
2.1. Study Design

A systematic review and meta-analysis of studies were conducted to assess the factors
associated with global COVID-19 VA and VH. The Preferred Reporting Items for Systematic
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Reviews and Meta-Analyses (PRISMA) guidelines [63] were followed to review articles
of the included studies. Ethics review and approval are not required for analyses of
published data.

2.2. Eligibility Criteria

The criteria for inclusion include cross-sectional studies that report the proportion
of COVID-19 VA and/or COVID-19 VH. The study must include statistical analysis to
identify the associated factors for COVID-19 vaccine acceptance and/or hesitancy. Studies
with cross-sectional design published in English from January 2020 to August 2023 were
included in the synthesis. The study focused only on adults and parental vaccine acceptance
and hesitancy was excluded. Only countries that had a study of either VA or VH or both
were included in the synthesis. Countries with neither VA nor VH studies were excluded.
Case series/reports, cohort designs, case-control, conference papers, proceedings, articles
available only in abstract form, editorial reviews, letters of communications, commentaries,
webpages, and qualitative studies were also excluded. Articles in languages other than
English were not included in this study.

2.3. Search Strategy

The search was conducted using the generic free-text search terms “COVID-19 vaccine
acceptance country name = e.g., Afghanistan OR Albania OR Algeria, . . . OR Zimbabwe”
OR “COVID-19 vaccine hesitancy country name = e.g., Afghanistan OR Albania OR Al-
geria, . . . Zimbabwe”. All studies published from 2020 to August 2023 were retrieved
to assess their eligibility for inclusion in this study. The search was restricted to full-text
only and English language articles in online databases MEDLINE and Google Scholar.
To find additional potentially eligible studies, reference lists of included citations were
cross-checked.

2.4. Selection Process

All records identified by our search strategy were exported to Zotero software version
6.0.30. Duplicate articles were removed from the list. Two independent reviewers screened
the titles and abstracts of the identified articles for inclusion in the synthesis. A third
reviewer checked and resolved any event of a conflict between the two independent
reviewers. The search method was presented in the PRISMA flow chart showing the
included studies and excluded with reasons for exclusion (Figure 1).
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Figure 1. PRISMA flow diagram of the literature search. From a total of 7726 studies identified,
we removed 4609 duplicates; we screened 1283 studies for eligibility and excluded 148 studies not
reporting regression analysis to identify VA or VH factors. Therefore, we finally included a total of
67 eligible studies for this quantitative synthesis.
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2.5. Secondary Data Analysis

Countries were divided into low-income countries (LIC), lower-middle income coun-
tries (LMIC), upper-middle income countries (UMIC), and high-income countries (HIC)
based on the World Bank (WB) income group categorization [64], and used for secondary
quantitative and meta-regression analysis.

Percentage GDP spent on vaccine procurement were obtained directly from internet
search or calculated from GDP, expenditures on vaccines per capita, percentage health bud-
get for vaccines, percentage of GDP for health budget [65], and the country population [66].

If there are three studies identifying three different VA rates for a particular country,
the average value of the three is recorded and used for analysis. Individual studies from
each country were counted as such, e.g., five studies from Ethiopia are counted as five.
Factors for COVID-19 VA and VH were collected separately and analyzed independently.
Factors were counted as one per country no matter the number of studies identifying that
factor for that country, e.g., if five studies identify that being female is a factor for VH in
Egypt, female is recorded as one VH factor for Egypt. Identified factors were grouped
using the Health Belief Model [67] (demographic, psychosocial, and structural independent
variables) (Supplementary Material; Tables S1 and S2) for further analysis in this study.

2.6. Data Collection Process and Data Items

The data were extracted into Microsoft Excel (Microsoft Office Professional 2010). R
Programming was used for statistical analysis and generating plots.

2.7. Reporting Bias Assessment

The risk of bias was assessed by six criteria [68]: (1) cross-sectional study, (2) ap-
propriateness of study participants sampled, (3) adequate of sample size, (4) descrip-
tion of study subjects and the setting, (5) sample size justification or power description,
(6) appropriateness of statistical analysis.

2.8. Protocol and Registration

The study protocol was registered in the PROSPERO, International prospective register
of systematic reviews under decree code of CRD42022350444.

3. Results
3.1. Demographic Analysis

Sixty-seven (67) records with five hundred and seventy-seven studies involving one
hundred and eighty-five (185) countries were included in this study; twenty-three LIC,
fifty-four LMIC, forty-nine UMIC, and fifty-nine LIC. These studies involved 3,081,766 par-
ticipants. There was no significant difference in the percentage of GDP spent on vaccine
procurement in the different WB income levels (p < 0.187) (Figure 2). No records of
COVID-19 VA or VH was found for Cuba, Equatorial Guinea, Eritrea, Iceland, North
Korea, Moldova, Monaco, San Marino, Turkmenistan, and Madagascar. Table 1 shows the
demographic characteristics of the study.

Table 1. Demographic analysis of the study.

LIC LMIC UMIC HIC Total

1. No. of studies 82 163 142 190 577

2. No. of participants 101,106 1,030,289 1,156,455 793,376 3,081,766

3. Average COVID-19 VA
(%, 95% CI) 59.19 (49.31–69.07) 59.13 (53.38–64.89) 68.79 (64.99–72.59) 68.89 (66.42–73.35) 65.27 (62.72%–67.84)

4. Average COVID-19 VH
(%, 95% CI) 39.32 (28.09–50.55) 36.05 (29.65–42.45) 32.75 (27.52–37.98) 23.96 (20.03–27.89) 32.11 (29.05–35.17)

5.
Average Percentage GDP

spent on vaccine procurement
(%, 95% CI)

0.0461
(0.0172–0.0752)

0.0222
(0.0165–0.0279)

0.0329
(0.0231–0.0427)

0.0447
(0.0202–0.0692)

0.0350
(0.0262–0.0438)
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and q0.75 correspond to first and third quartile respectively, and IQR is the difference between the
third and first quartile) are considered as potential outliers by R. That is, all observations outside of
the following interval were considered as outliers: I = [q0.25 − 1.5 (IQR); q0.75 + 1.5 (IQR)].

Table 2 shows the list of records as identified by the income level of the country in
which the cross-sectional studies were carried out.

Table 2. Studies included in this synthesis based on the World Bank Income level of the study site.

Income Category Studies on COVID-19 VA and VH Included in the Synthesis

1. Low Income Countries

Azimi et al., 2023, Abay et al., 2022; Ackah et al., 2022; Africa CDC, 2021; Ahmed et al., 2021; Dayton et al.,
2022; De Figueiredo et al., 2023; De Sousa et al., 2021; Dereje et al., 2022; Ditekemena et al., 2021; Echoru et al.,
2021; Kanyanda et al., 2021; Mebarki et al., 2023; Mesele, 2021; Mohammed et al., 2021; Mose and Yeshaneh,
2021; Patwary, Bardhan, et al., 2022; Qunaibi et al., 2021; Riad et al., 2021; Rice et al., 2022; Sallam et al., 2022;

Solís Arce et al., 2021; Takoudjou Dzomo et al., 2023 [69–91]

2. Lower-middle Income
Countries

Ackah et al., 2022; Africa CDC, 2021; Ajonina-Ekoti et al., 2022; Ali and Hossain, 2021; Amour et al., 2023;
Avahoundje et al., 2022; Ba et al., 2022; Dayton et al., 2022; De Figueiredo et al., 2023; De Sousa et al., 2021;

Dinga et al., 2021, 2022; M. B. Hossain et al., 2021; Md. S. Hossain et al., 2022; Kacimi et al., 2022; Kanyanda
et al., 2021; Lamptey et al., 2021; Lazarus et al., 2023; Lounis et al., 2022; Marzo et al., 2022; Mebarki et al.,

2023; Mudenda et al., 2022; Padonou et al., 2023; Patwary, Bardhan, et al., 2022; Puertas et al., 2022; Qunaibi
et al., 2021; Riad et al., 2021; Sallam et al., 2022; Solís Arce et al., 2021 [71,72,74–76,80,81,85–87,89,90,92–108]

3. Upper-middle Income
Countries

Ackah et al., 2022; Daşıkan et al., 2023; Dayton et al., 2022; De Figueiredo et al., 2023; De Sousa et al., 2021;
Doran et al., 2022; Gentile et al., 2021; Jorgensen et al., 2023; Lazarus et al., 2023; Marzo et al., 2022; Matovic
Miljanovic et al., 2022; Patwary, Bardhan, et al., 2022; Puertas et al., 2022; Qunaibi et al., 2021; Riad et al., 2021;

Sallam et al., 2022; Šljivo et al., 2021; Solís Arce et al., 2021 [71,74–76,85–87,89,90,103,105,108–114]

4. High Income Countries

Cuschieri & Grech, 2022; De Figueiredo et al., 2023; De Sousa et al., 2021; Di Valerio et al., 2022;
Gagneux-Brunon et al., 2021; Galanis et al., 2022; Kelly et al., 2021; King et al., 2021; Lazarus et al., 2023;

Lindholt et al., 2021; Murphy et al., 2021; Patwary, Alam, et al., 2022; Patwary, Bardhan, et al., 2022; Puertas
et al., 2022; Qunaibi et al., 2021; Riad et al., 2021; Robertson et al., 2021; Sallam et al., 2022; Solís Arce et al.,

2021; Stamm et al., 2022; UNICEF, 2022; Verger et al., 2021 [75,76,85–87,89,90,103,108,115–127]

3.2. COVID-19 Vaccine Acceptance

Global COVID-19 vaccine acceptance was 65.27% (95% CI; 62.72–67.84%). There
was a significant difference vaccine acceptance across the different World Bank Income
levels (p < 0.001) (Table 1) (Figures 3 and 4). Two-sample t-Test performed between each
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two groups showed that HIC had a significantly higher VA than LMIC (p < 0.002) and
LIC (p < 0.04) but not UMIC (p < 0.67). UMIC had a significantly higher VA than LMIC
(p < 0.006) but not more than LIC (p < 0.07) and HIC (p < 0.67) (Figures 3 and 4). Analysis
of Variance showed that WB income level was associated to COVID-19 vaccine acceptance
(p < 0.0004) but percentage GDP spent on vaccine procurement did not (p < 0.426). Pearson’s
product-moment correlation coefficient test showed that percentage GDP spent on vaccine
procurement did not correlate with COVID-19 vaccine acceptance (r = −0.11, p < 0.164).
Visual inspection of a world map of COVID-19 VA shows that countries with high VA were
mostly found in the Americas, Asia, and Europe while countries with low VA were mostly
located in Africa and the Middle East (Figure 4).

Vaccines 2024, 12, x FOR PEER REVIEW 7 of 22 
 

 

moment correlation coefficient test showed that percentage GDP spent on vaccine pro-
curement did not correlate with COVID-19 vaccine acceptance (r = −0.11, p < 0.164). Visual 
inspection of a world map of COVID-19 VA shows that countries with high VA were 
mostly found in the Americas, Asia, and Europe while countries with low VA were mostly 
located in Africa and the Middle East (Figure 4). 

 
Figure 3. COVID-19 ∗ vaccine acceptance rate per World Bank Income Level. Countries indicated 
are, respectively, countries with the highest and lowest VA rate for each WB income level. Triangular 
mark is an outlier. The IQR criterion indicates that all data points above q0.75 + 1.5 (IQR) or below q0.25 
− 1.5 (IQR) (where q0.25 and q0.75 correspond to first and third quartile respectively, and IQR is the 
difference between the third and first quartile) are considered as potential outliers by R. That is, 
observation outside of the following interval was considered an outlier: I = [q0.25 − 1.5 (IQR) ; q0.75 + 
1.5 (IQR)]. ∗ indicates p-value was less than 0.05 and ∗∗ indicates that p-vale was less than 0.01. 

 

Figure 3. COVID-19 * vaccine acceptance rate per World Bank Income Level. Countries indicated
are, respectively, countries with the highest and lowest VA rate for each WB income level. Triangular
mark is an outlier. The IQR criterion indicates that all data points above q0.75 + 1.5 (IQR) or below

q0.25 − 1.5 (IQR) (where q0.25 and q0.75 correspond to first and third quartile respectively, and IQR is
the difference between the third and first quartile) are considered as potential outliers by R. That
is, observation outside of the following interval was considered an outlier: I = [q0.25 − 1.5 (IQR);

q0.75 + 1.5 (IQR)]. * indicates p-value was less than 0.05 and ** indicates that p-value was less than 0.01.

Meta-regression analysis was performed to identify factors that strongly increase the
chances of COVID-19 VA. Factors that were identified as having a strong effect on VA
in each study for each country were recorded, grouped according to the Health Belief
Model, and analyzed against the VA rates of 60% and above as the outcome (which was
considered high VA for this synthesis). Logistic regression was used to calculate the
possibility of a binary outcome (high VA (≥60%) and low VA (<60%)) when exposed to
each of the independent variables (factors) being studied (Figure 5). Living in an urban
setting increased the odds of high VA by 4.83 (OR = 4.83, 95% CI; 0.67–212.8), living in a
rural setting increased the odds of high VA by 2.53 (OR = 2.53, 95% CI; 0.29–119.33), and
older persons by 1.98 (OR = 1.98, 95% CI; 0.99–4.07). Other factors that increased the odds
of high VA were having attained higher education (OR = 1.76, 95% CI; 0.85–3.81) and being
a low-income earner (OR = 2.85, 95% CI; 0.45–30.63). However, these increased odds for
high VA was statistically significant only for older persons (p < 0.05) (Figure 5).
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rworldmap package in R [128]. HIC and UMIC have higher VA than countries in LMIC and LIC.
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Figure 5. Meta-regression analysis to identify factors that influence COVID-19 vaccine acceptance
in 185 countries. Factors that were identified as having a strong effect on VA in each study for each
country were recorded, grouped according to the Health Belief Model, and analyzed against ≥VA
60% as the outcome. VA of 60% and above was considered high VA and used for the synthesis. A
factor with OR above 1 was considered a factor that increased the odds of high VA. p < 0.05 was
considered statistically significant.
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Table 3 shows the top five factors that have been identified in countries in the different
WB income levels as being associated with COVID-19 vaccine acceptance. Fear of infection
with COVID-19 appeared to be the most frequent reason of accepting to take a COVID-19
vaccine (Table 3).

Table 3. List of top five factors for countries in each World Bank income level identified as having an
effect on COVID-19 Vaccine Acceptance. The number of countries in each WB income level for which
each factor was identified by previous studies, was recorded, counted, and the percentage countries
for that WB income level calculated. No statistical analysis was conducted on this table.

LIC LMIC UMIC HIC

Factors in
ascending

order

No. of
countries, %

Factors in
ascending

order

No. of
countries, %

Factors in
ascending

order

No. of
countries, %

Factors in
ascending

order

No. of
countries, %

Fear of
infection 13, 56.52% Fear of

infection 28, 51.85% Older persons 32, 65.31% Fear of
infection 25, 42.37%

Older persons 11, 47.83% Male 22, 40.74% Male 30, 61.22% Older persons 23, 38.98%

Male 11, 47.83% Older 21, 38.89% Fear of
infection 27, 55.10% Trust 22, 37.29%

High
Education 10, 43.48% High

Education 20, 37.04% High
Education 25, 51.02% Higher income

earner 21, 35.59%

Younger 6, 29.09% Higher income
earner 12, 22.22% Healthcare

worker 21, 42.86% Male 21, 35.59%

3.3. COVID-19 Vaccine Hesitancy

We calculated a global COVID-19 vaccine hesitancy rate of 32.11% (95% CI;
29.05–35.17%) (Table 1). As shown in Figure 6, there was a significant difference of the
level of COVID-19 vaccine hesitancy across the different WB Income levels (p < 0.005)
(Figure 6). Two-sample T-Test performed between each two groups showed that LIC had a
significantly higher VH than HIC (p < 0.013) but not more than LMIC (p < 0.605) and UMIC
(p < 0.281). LMIC had a significantly higher VH than HIC (p < 0.002) but not more
than UMIC (p < 0.424). UMIC showed a significantly higher VH than HIC (p < 0.008)
(Figures 6 and 7). Two-Way ANOVA analysis showed that WB income level was associated
with VH (p < 0.002) but percentage GDP spent on vaccine procurement did not (p < 0.599).
Also, Pearson’s product-moment correlation coefficient showed that VH is not correlated
with percentage GDP spent on vaccine procurement (r = −0.09, p < 0.234). A world map
of VH showed that countries with high VH were mostly located in Africa and the Middle
East while countries with low VH were mostly located in the Americas, Asia, and Europe
(Figure 7).

For meta-regression analysis, factors identified as having a strong effect on VH in
each study for each country were recorded, grouped according to the Health Belief Model,
and analyzed against VA rates of 30% and above as the outcome. COVID-19 vaccine
hesitancy of 30% and above was considered high VH for the purpose of this synthesis
and associated factors identified using meta-regression analysis. It was observed that not
taking the influenza vaccine increased the odds of high VH by 33.06 (OR = 33.06, 95% CI;
5.03–1395.01), mistrust for vaccines by 3.91 (OR = 3.91, 95% CI; 1.92–8.24) and complacency
by 2.86 (OR = 2.86, 95% CI; 1.02–8.83). Other factors that increased the odds of high VH
were pregnancy (OR = 2.3, 95% CI; 0.12–141.76), taking traditional herbs (OR = 2.15, 95%
CI; 0.52–10.42), being female (OR = 1.53, 95% CI; 0.78–3.01), and safety concerns (OR = 1.29,
95% CI; 0.67–2.51). However, these increased odds for high VH were statistically significant
only for not taking the influenza vaccine (p < 0.000), complacency (p < 0.03), and mistrust
of the vaccine (p < 0.000) (Figure 8).
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Figure 6. COVID-19 Vaccine Hesitancy level across different countries of the different World
Bank Income levels. Countries indicated are, respectively, countries with the highest and lowest
VH rate for each WB income level. Triangular mark is an outlier. The IQR criterion indicates that
all data points above q0.75 + 1.5 (IQR) or below q0.25 − 1.5 (IQR) (where q0.25 and q0.75 correspond to
first and third quartile, respectively, and IQR is the difference between the third and first quartile)
are considered as potential outliers by R. That is, any observation outside of the following interval
was considered an outlier: I = [q0.25 – 1.5 (IQR); q0.75 + 1.5 (IQR)]. * indicates p-value was less than
0.05 and ** indicates that p-value was less than 0.01.
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Figure 8. Meta-regression analysis to identify factors that significantly increase the chances of being
hesitant to a COVID-19 at national levels. VH of 30% and above was considered high VH and used
for the synthesis. Factors that were identified as having a strong effect on VH in each study for each
country were recorded, grouped according to the Health Belief Model, and analyzed against ≥VH
30% as the outcome. VH of 30% and above was considered high VH and used for the synthesis. A
factor with OR above 1 was considered a factor that increased the odds of high VH. p < 0.05 was
considered statistically significant.

The top five factors that commonly affected VH in the different WB income levels are
shown in Table 4. We counted the number of countries in which a factor was identified for
each WB income level. This was presented as the number of countries and the percentage
number of countries for that WB income level (Table 4). Being female occurred most
frequently as being a factor associated with vaccine hesitancy (Table 4).

Table 4. List of top five factors identified that commonly affect VH. The number of countries in each
WB income level for which each factor was identified by previous studies, was recorded, counted, and
the percentage countries for that WB income level calculated. No statistical analysis was conducted
on this table.

LIC LMIC UMIC HIC

Most frequent
factors in

descending
order

No. of
countries, %

Most frequent
factors in

descending
order

No. of
countries, %

Most frequent
factors in

descending
order

No. of
countries, %

Most frequent
factors in

descending
order

No. of
countries, %

Female 17, 73.91% Female 30, 55.56% Female 29, 59.18% Mistrust of
vaccine 26, 44.07%

Safety 14, 60.87% Mistrust of
vaccine 29, 53.71% Mistrust of

vaccine 29, 59.18% Low Education 23, 38.98%

Mistrust of
vaccine 14, 60.87% Younger 21, 38.89% Low Education 26, 53.06% Safety 21, 35.59%

Younger 11, 47.83% Safety 21, 38.89% Safety 25, 51.02% Female 19, 32.21%

Low Education 9, 39.13% Low Education 17, 31.48% Younger 23, 46.94% Younger 16, 27.12%

4. Discussion

Vaccination remains the most effective intervention that can help humanity to over-
come the COVID-19 pandemic through herd immunity in the communities. The effec-
tiveness of these vaccines depends on the acceptance and uptake by the population. In
this quantitative synthesis, the average COVID-19 vaccine acceptance from 577 studies
involving 185 countries and 3,081,766 participants was 65.27% (95% CI; 62.72–67.84%,
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p < 0.000). This finding was comparable to other studies that showed a global vaccine
acceptance rate of 63.1% [129], 64.9% (95% CI of 60.5 to 69.0%) [130], but was lower when
compared to other multi-country studies carried out by others; 67.8% by Wang et al. [131],
69% recorded by Noushad et al. [132], 73.3% recorded by Terry et al. [133], 75.2% by Lazarus
et al. [134], 80.3% by Solís Arce et al. [90], and 88.8% by Bono et al. [135]. However, the
global VA recorded in this synthesis was higher than the 56% VA reported by Mekonnen
and Mingistu [136] and the 61% reported by Norhayati et al. [137]. This could be due to the
fact that not all studies included in this synthesis were analyzed in the other studies. Living
in an urban setting, rural setting, older persons, higher education, and being a low-income
earner were identified in this synthesis as being associated with COVID-19 VA. These were
similar to the factors identified by other studies [90,132,138–141]. However, a different
set of factors associated with VA, including history of chronic disease, good knowledge,
positive attitude, good COVID-19 preventive practice, and high perceived seriousness of
COVID-19, were identified by another meta-analysis [136]. These differences in factors
identified could be due to the fact that they change with place, time, and social class and
could be cultural, geographical, and context-specific [97,98,139].

Among the factors that were identified in this synthesis that can increase the odds of
high VA, the only factor that increased that odds in a statistically significant manner was
being an older person. This confirms that older person is a factor associated with VA as
identified by other studies [142–146]. This is probably because older persons are more prone
to other diseases, leading to comorbidities due to the aging immune system [147–151]. This
also makes them more vulnerable to COVID-19 infection with much more severe impact
compared to younger persons, for example [151–154].

Looking at the regions of the world according to the World Bank income classification
levels, LIC and LMIC had a lower VA compared to UMIC and HIC. This finding is similar
to a study by Qunaibi et al., which showed low VA in LMIC [86]. This may be because low
mortality in LIC and LMIC [155] led to complacency, hence reducing VA.

We observed a global COVID-19 vaccine hesitancy prevalence of 32.11%. This was
lower compared to other multi-country/meta-analysis studies, which recorded vaccine
hesitancy of 38.2% [123], 42.3% [156], and 46% [157] but higher than the VH of 12.1% [158],
21% [159], 26.5% [160], and 30.5% observed by Gulle et al. [161]. These differences could
be because not all the studies analyzed in this synthesis were analyzed by the other
studies [162]. The predictors of COVID-19 vaccine hesitancy in the study by Kigongo
et al. were perceived low risk of COVID-19 infection, vaccine side effects, and negative
beliefs towards vaccine [157], whereas in this synthesis, no influenza vaccine, mistrust of
vaccine, complacency, pregnancy, being female, and safety concerns were predictor of VH.
However, factors similar to the ones identified in this synthesis were also identified in other
studies [163–166]. These discrepancies may be because factors change with time, place, and
culture as well as being psychologically- and context-specific [167].

Mistrust of government institutions, public health institutions, scientists, and vaccines
have been identified as playing a role in discouraging people from taking the COVID-19
vaccine. This study and others confirmed that political mistrust and mistrust in vaccines,
scientists, and public health institutions continued to play a role in increasing COVID-19
vaccine hesitancy [97,103,168–175]. Politicization of vaccines for political gains has been
recorded and well exploited. This is due to the inherent nature of science itself, which has
to do with the uncertainty of the field and the fact that questioning existing findings is part
of the research process [168,176–178]. There is, therefore, a need to depoliticize outreach
programs by involving health officials that have proven record of being apolitical [168],
as well as the use of physicians as most families turn to trusted physicians that have once
attended to them successfully [170].

We observed an average hesitancy rate of 44.09% across low income and lower-middle
income countries. This was lower when compared to another study that measured hesitancy
in LIC and LMIC and observed that more than half the study population were hesitant [74].
Our findings showed that VH was higher in LIC and LMIC than in UMIC and HIC. This
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was contrary to the study by Cata-Preta et al., which stated that VH was higher in rich
countries than in poor countries due to the emergence of VH [179].

Several studies have looked at the impact of GDP on COVID-19 vaccination up-
take [180–183] but none have looked at the impact of GDP on vaccine acceptance or hesi-
tancy. Here we present the first study, to the best of our knowledge, that showed that WB
income level was associated with VA and VH, but that percentage GDP spent on vaccine
procurement was not associated with VA and VH. This may be because affluent countries
have well developed health systems compared to those of developing countries [180].
Hence, people in rich countries trust their health system and will easily accept the vaccine
whereas the health system in poor countries is not reliable, leading to mistrust, low VA,
and high VH [184–187].

With the many factors that affect the acceptability and rejection of a COVID-19 vaccine,
it is imperative that accurate and up-to-date information is made available to all countries to
guide the international community to understand the intricacies of vaccine acceptance and
hesitancy and shed light on the blind spots essential for achieving global herd immunity.
The present quantitative synthesis sheds more light on the factors that influence vaccine
acceptance and hesitancy according to World Bank income classification level and globally.

Looking at all the factors identified through this study and others, we believe if the
right information is passed through to everyone, then hesitancy will be reduced to bare
minimum. However, approach is very important as information provision alone is unlikely
to change attitudes, but broad communication strategies can raise awareness and empha-
size shared values and social norms. Governments’ policies should involve communication
strategies that have a clear plan of action. Drawing on humor or emotion may increase en-
gagement [188,189]. It is essential that everyone in the community should be involved and
be made to “own” the communication campaigns by featuring the voices and stories from
diverse people across the community. Implementing a health education plan to reduce pan-
demic fatigue [190] and taking the concerns of those who have recovered from the disease
would be one way to ensure the increase in COVID-19 vaccine acceptance. There may be
also a need for medical health personnel to “teach” medicine to the population [191]. This
necessitates the development of a comprehensive multidisciplinary and interdisciplinary
lines of action to improve both local and international public health policies [192].

Supplementary Materials: The following supporting information can be downloaded at: https://www.
mdpi.com/article/10.3390/vaccines12010034/s1, Table S1: Factors associated with COVID-19 vaccine
acceptance that were identified in the selected studies, grouped according to the Health Belief Model,
and analyzed in this synthesis. Table S2: Factors associated with COVID-19 vaccine hesitancy that
were identified in the selected studies, grouped according to the Health Belief Model, and analyzed
in this synthesis.
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