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Abstract: Background: vaccine hesitancy is defined as a delay in the acceptance or refusal of vaccina-
tion, even though immunisation is a determinant in reducing the mortality and morbidity associated
with Coronavirus Disease 2019 (COVID-19). Aim: to identify and analyse the predictors of COVID-19
vaccine acceptance and/or hesitancy. Methods: a systematic review according to the Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses (PRISMA) criteria. Keywords: vaccine and
(COVID or SARS) and (acceptance or acceptability or willingness or hesitancy or refusal) and (multi-
variate or regression) and (questionnaire or survey) and national. Databases/resources: PubMed,
DOAJ, SciELO and b-on. Timeframe: March 2020-2022. Inclusion criteria: general population,
questionnaire-based, calculation of a multivariate regression model and national studies. Quality
assessment: application of the National Heart, Lung, and Blood institute (NHLBI) tool. Results:
a total of 37 studies were selected, whose overall rate was fair. The most predominant predictors of
vaccine hesitancy were a lower perceived risk of getting infected, a lower level of institutional trust,
not being vaccinated against influenza, lower levels of perceived severity of COVID-19, or stronger
beliefs that the vaccination would cause side effects or be unsafe. Discussion and conclusion: the
identified predictors can be used to design tailored health policies and/or public health interventions,
or to evaluate subjects’ vaccine hesitancy.

Keywords: vaccine hesitancy; vaccine acceptance; predictors of vaccine hesitancy; COVID-19
vaccines; multivariate regression models; questionnaire-based studies; national studies; PRISMA;
systematic reviews

1. Introduction

As of 20 May 2022, there have been 521,920,560 confirmed cases of Coronavirus Disease
2019 (COVID-19), with 6,274,323 deaths, according to the World Health Organization
(WHO) COVID-19 dashboard [1]. Globally, only 65.7% of the world population (7.9 billion)
and 15.9% of people in low-income countries have, respectively, received at least one dose
of a COVID-19 vaccine up to May 2022. For instance, the share of people vaccinated against
COVID-19 (at least one dose) was, as follows: United Arab Emirates (99%); China (89%);
United States of America (USA) (78%); United Kingdom (78%); and Nigeria (13%) [2,3]. The
WHO's strategy to achieve global COVID-19 vaccination by mid-2022 was only partially
achieved, especially in low-income countries. According to this strategy, the following
stratified vaccination coverage rates have been previously defined: low (<10%); medium
(10-40%); high (41-70%); and very high (>70%) [4].

The COVID-19 pandemic also generated significant macroeconomic losses, such as
areduction in Gross Domestic Product (GDP) and increased microeconomic expenses across
multiple countries (e.g., an increase of USD 2082.65 & 345.04 to USD 2990.76 £ 545.98 for
the patients admitted to an Intensive Care Unit (ICU) and negative financial outputs: job
loss, the inability to meet financial obligations or essential needs, or using savings to meet
financial obligations) [5,6].
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COVID-19 vaccines were quickly developed, with various pharmaceutical companies
announcing early results of large clinical trials by late November 2020, around nine months
after the declaration of a COVID-19 pandemic by the WHO on 11 March 2020 [7,8]. Cur-
rently, there are five COVID-19 vaccines authorised in the European Union: Comirnaty
(developed by BioNTech and Pfizer); Spikevax (previously COVID-19 Vaccine Moderna);
Vaxzevria (previously COVID-19 Vaccine AstraZeneca); Jcovden (previously COVID-19
Vaccine Janssen); and Nuvaxovid [9]. COVID-19 vaccination is essential to mitigating the
pandemic, reducing the likelihood of passing the virus on to others, preventing infections
in a limited number of cases, saving lives, offering robust protection against serious illness,
hospitalisation and death, reducing the number of symptomatic cases, preventing the
emergence of variants and reducing the global macro- and microeconomic costs [5,6,10-13].
Thus, vaccine hesitancy (“a delay in acceptance or refusal of vaccination, despite the
availability of vaccination services”) is a global threat [14,15].

Vaccine hesitancy is a complex phenomenon, conditioned by diverse factors, such as
complacency (if the perceived risks of vaccine-preventable diseases are low and vaccination
is not deemed a necessary preventive action), convenience (availability, affordability and
willingness to pay, geographical accessibility, accessibility (ability to understand and the
appeal of immunisation services affect uptake) and confidence (trusting the effectiveness
and safety of vaccines, health services and healthcare professionals and/or the motivation
of policymakers) (3C model) [14]. Alternatively, the 2017 increasing vaccination model is
based on five pillars, which also explain subjects’ vaccine hesitancy/acceptance: (i) what
people think and feel: perceived risk, worry, confidence, trust and safety concerns; (ii) social
processes: provider recommendation, social norms, gender norms, equity, information
sharing and rumours; (iii) motivation: readiness, willingness, intention and hesitancy;
(iv) practical issues: vaccine availability, convenience, costs, service quality and satisfac-
tion, requirements, incentives and intervention fatigue; and (v) vaccination: schedule
appointment, consent, accept vaccine, delay and refuse [16,17].

Scientists and decision-makers are required to investigate the scale and determinants
of vaccine hesitancy in each setting/country, with the aim of developing tailored public
health strategies that successfully address the problems of vaccine hesitancy [18]. Diverse
predictors of COVID-19 vaccine hesitancy were estimated across diverse regions/countries
in the last two years, with females, low education/literate subjects, people who have not
previously accepted the influenza vaccine and people who declared that they did not trust
in government and health authorities more likely to be vaccine-hesitant [19,20].

Thus, the study aims were (i) to identify and analyse the most relevant global pre-
dictors of COVID-19 vaccine acceptance and/or hesitancy, which were specifically es-
timated through multivariate regression models, (ii) to characterise the most relevant
predictors per country/region (e.g., contradictory predictors) and (iii) to compare the find-
ings/conclusions of the present systematic review with those from previous similar/related
systematic reviews.

Research question: What are the most predominant predictors of vaccine hesitancy at
a global level?

2. Materials and Methods
2.1. Type of Review and Followed Criteria: PRISMA, PICOS and Inclusion and Exclusion Criteria

A systematic review was carried out. The Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) and PICOS criteria (P: participants; I: intervention;
C: comparisons; O: outcomes; S: study design) were followed to ensure a rigorous selection
and reporting of studies (Table 1) [21,22]. The PRISMA 2020 Checklist and PRISMA 2020
flow diagram can be consulted at http://www.prisma-statement.org/ (accessed on 13
August 2022) [22]. All study findings were double-checked and documented /archived for
later consultation.
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Table 1. PICOS: inclusion and exclusion criteria.

PICOS Criteria

Inclusion Criteria Exclusion Criteria

P: participants

The general population (at least one country).

Studies specifically on specific subgroups
(e.g., healthcare professionals or people
with a certain disease, such as diabetes or
asthma) were excluded.

Questionnaire-based studies, i.e., administration of

I: intervention

a questionnaire/survey to collect participants’
opinion/perception about COVID-19 vaccine

Studies about other topics and/or that
were not questionnaire-based.

hesitancy/acceptance.

C: comparison

When applicable (e.g., studies carried out in more than one country).

O: outcomes

To estimate the predictors of vaccine acceptance or vaccine
hesitancy through a multivariate regression model.

Studies not estimating the predictors of
vaccine acceptance or vaccine hesitancy
through a multivariate regression model.

Descriptive national studies, or descriptive studies enrolling at
least 500 participants from the general population and carried out
at a national level.

S: study design

Studies enrolling less than 500
participants from the general population.

2.2. Followed Methodology per Defined Study Aim
2.2.1. Study Objectives 1 and 2

The study objectives (i) and (ii) were developed based on study findings (Appendix A). All
data were collected in a MS Excel file, with quantification of the global occurrences/frequencies
of predictors, identification of contradictory predictors and calculation of the predictors
per region (subgroup analysis).

2.2.2. Study Objective 3

Two meta-analyses and systematic reviews on the same topic were identified in
PubMed, b-on, SciELO, DOAJ and Cochrane Library on 2 May 2022. The keywords and
search methodology were related to those applied in the present systematic review (see
Section 2.3). The covered timeframe, the main findings and the conclusions of these reviews
are presented in Table 2 [19,20].

The present systematic review was not classified as an update to a previous systematic
review, based on the following definition: “an update asks a similar question with regard
to the participants, intervention, comparisons, and outcomes (PICO) and has similar objec-
tives; thus, it has similar inclusion criteria” [23]. Neither of the two previous similar/related
systematic reviews on the same topic used the same inclusion or exclusion criteria as this
study (see Tables 1 and 2) [19,20].

Table 2. Previous similar or related systematic reviews on predictors of vaccine hesitancy/acceptance.

Previous Identified
Similar/Related Reviews

Covered Timeframe and Inclusion/Exclusion Criteria;

Keywords and Number of Selected Studies Main Findings and Conclusions

(Wang et al., 2021) [19] A
systematic review and
meta-analysis

Beginning of pandemic up to 4 November 2020
Inclusion criteria:
The types of included studies were not limited. Studies

that did not involve COVID-19 vaccine acceptance or The stronger predictors of COVID-19

did not provide specific survey numbers for pooling
were excluded.

Keywords: “COVID-19” OR “SARS-CoV-2” OR “novel
coronavirus” OR “coronavirus disease 2019” AND
“vaccin *” OR “immunization”, with (*) being used to
automatically screen similar/derived words.

Number of selected studies: 38

vaccination willingness were gender,
educational level, influenza vaccination
history and trust in the government.
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Table 2. Cont.

Previous Identified
Similar/Related Reviews

Covered Timeframe and Inclusion/Exclusion Criteria;

Keywords and Number of Selected Studies Main Findings and Conclusions

(Roy et al., 2022) [20]
Systematic review

Beginning of pandemic up to July 2021

Inclusion criteria:

(1) peer-reviewed published articles from electronic
databases including PubMed (MEDLINE), Elsevier,
Embase, Science Direct, Scopus and other reputable
resources; (2) survey studies involving all types of
sample populations; (3) the scope and principal aim of
the study was to identify the potential factors
influencing COVID-19 vaccine acceptance and hesitancy;
(4) publication studies in the English language.
Keywords: “COVID-19 vaccine hesitancy” OR
“COVID-19 vaccine hesitancy and associated factors”
OR “COVID-19 vaccine confidence” OR “COVID-19
vaccine AND acceptance intention”.

Number of selected studies: 47

The most common predictors of vaccine
acceptance were as follows: safety,
efficacy, side effects, effectiveness and
conspiracy beliefs (Asian countries); side
effects, trust in vaccine and social
influence (Europe) and information
sufficiency, political roles and vaccine
mandates (United States).

* is a bolean operator used in some browsers to automatically screen for related /derived words.

2.3. Keywords, Search Strategy, and Timeframe

The selected keywords were as follows: vaccine and (COVID or SARS) and (acceptance
or acceptability or willingness or hesitancy or refusal) and (multivariate or regression) and
(questionnaire or survey) and national. Singular keywords were used instead of plurals to
cover the maximum number of related words (i.e., singulars and plurals). No filters were
applied, except for PubMed, where the defined timeframe was previously defined. The
keywords were conveniently selected based on the study objectives. For instance, “COVID
or SARS” were used as keywords instead of “COVID-19 or SARS-CoV-2”, with the aim of
identifying more studies. As recommended, a broad and heterogeneous set of keywords
were defined to increase the study precision and accuracy [22].

Particularly, the following stream of keywords: “vaccine and (COVID or SARS) and
(acceptance or acceptability or willingness or hesitancy or refusal) and (multivariate or
regression) and (questionnaire or survey) and national” was browsed in the main screening
tool of each one of the selected databases/resources. Results were rechecked using the
individual streams of keywords, such as “COVID and acceptance and multivariate and
questionnaire and national” or “COVID and acceptance and regression and questionnaire
and national”. All possible combinations of keywords were searched.

The timeframe was defined as being between the beginning of the pandemic (11 March
2020) and March 2022 to identify the highest number of works/papers.

2.4. Screened Databases/Resources and Dates of Data Collection

Four databases/resources were screened (PubMed, DOA]J, SciELO and b-on), because
they comprise a high number of journals [24-27]. B-on provides access to thousands of
journals through diverse resources, such as Academic Search Complete, Current Contents
(ISI) or Web of Science. The full list of b-on contents can be consulted at https:/ /www.b-
on.pt/en/collections/ (accessed on 13 August 2022) [27]. SciELO was selected to cover
Brazilian, Spanish, Latin American and Portuguese papers [26]. In general, the journals
covered in these resources are peer-reviewed.

The dates of data collection per screened database were as follows: PubMed (2 April
2022), DOAJ (2 April 2022), SiELO (2 April 2022) and b-on (17 April 2022) [24-27].

2.5. Data Collection Methodology and Quality Control Assessment

First, all abstracts were read. Studies were immediately excluded if they were not
compliant with the inclusion criteria. Second, the preselected papers were downloaded,
sequentially numbered and archived. Third, the preselected papers were fully read to
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recheck their compliance with the inclusion/exclusion criteria. Fourth, data were collected
in a tabular format according to Appendix A, i.e., a standardised data extraction form
was used.

All data were at least double-checked, considering that only one author carried out
the present systematic review. However, errors in the identification and selection of papers
were not expected, since the inclusion criteria were very simply and clearly elaborated.
After printing, highlighting and reading all papers, the most relevant sections were directly
copied and pasted to Appendix A (data collection). These copied and pasted sentences
were rephrased, except for the study objectives. Study objectives were integrally copied
and pasted, to maintain the original version. Duplicates were manually identified. When
applicable, data were transported to an Excel file to compute/calculate descriptive statis-
tics (e.g., sum and average number of participants or frequencies of predictors). The
adopted methodological procedures were intended to safeguard the quality and validity of
data extraction.

Quality Assessment of the Selected Papers

The impact factor from the Journal Citation Reports (JCR) and the quartile according to
Scimago Journal & Country Rank of the selected papers are presented in Appendix A [28,29].
Two different metrics were conveniently defined to constitute a robust and diversified
indicator of the journals” quality.

Additionally, a mapping analysis of the most impactful keywords (i.e., related and
repeated keywords; the minimum considered number of occurrences of a keyword was
two) of the selected papers was carried out to recheck/confirm the main topics covered
by the selected papers. A mapping analysis of the authors of the selected papers was
also carried out to find possible connections/collaborations between them. Both mapping
analyses were carried out with VOSviewer version 1.6.18, which has been developed
by Nees Jan van Eck and Ludo Waltman at Leiden University’s Centre for Science and
Technology Studies (CWTS) [30]. VOSviewer version 1.6.18 was downloaded and used by
the study author to carry out the present mapping analysis in Lisbon, Portugal (July 2022).

The National Heart, Lung, and Blood institute (NHLBI) quality assessment tool for
Observational Cohort and Cross-Sectional Studies was applied to assess/check the method-
ological quality (risk of bias) of the selected papers [31,32]. This tool was developed by
the NHLBI in 2013 and is available for free at https:/ /www.nhlbi.nih.gov/health-topics/
study-quality-assessment-tools (accessed on 13 August 2022). The tool was administered
in accordance with the instructions displayed on the National Institutes of Health (NIH)
website [32] by the study author in Lisbon, Portugal (July 2022); some scoring adaptations
were created, as below described. The original questions of the NHLBI quality assess-
ment tool are presented below (three types of replies are possible, yes, no and other, with
“other” assuming the following options: CD, cannot determine; NA, not applicable; NR,
not reported) [32].

1.  Was the research question or objective in this paper clearly stated?

2. Was the study population clearly specified and defined?

3. Was the participation rate of eligible persons at least 50%?

4. Were all the subjects selected or recruited from the same or similar populations

(including the same time period)? Were inclusion and exclusion criteria for being in

the study prespecified and applied uniformly to all participants?

Was a sample size justification, power description or variance and effect estimate provided?

6.  For the analyses in this paper, were the exposure(s) of interest measured prior to the
outcome(s) being measured? * (No)

7. Was the timeframe sufficient so that one could reasonably expect to see an association
between exposure and outcome if it existed? * (No)

8.  For exposures that can vary in amount or level, did the study examine different levels
of the exposure as it related to the outcome (e.g., categories of exposure, or exposure
measured as a continuous variable)? ** (not applicable)

o1
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9.  Were the exposure measures (independent variables) clearly defined, valid, reliable
and implemented consistently across all study participants?

10. Was the exposure(s) assessed more than once over time? (i.e., Was the questionnaire
administered at least two times in different moments? /exposure or evaluation of
independent variable).

11.  Were the outcome measures (dependent variables) clearly defined, valid, reliable and
implemented consistently across all study participants?

12. Were the outcome assessors blinded to the exposure status of participants? ** (not
applicable)

13.  Was loss to follow-up after baseline 20% or less? (i.e., % of participants who did not
reply to the second questionnaire; if applicable)

14.  Were key potential confounding variables measured and adjusted statistically for their
impact on the relationship between exposure(s) and outcome(s)?

According to the instructions of the NIH website, the exposure is the independent
variable (i.e., willingness to get a COVID-19 vaccine), and the replies to questions 6 and 7
should be "no” for cross-sectional studies (*) [32].

Questions 8 (“If the exposure can be defined as a range (examples: drug dosage,
amount of physical activity, amount of sodium consumed)”) and 12 (Blinding means that
outcome assessors did not know whether the participant was exposed or unexposed) were
classified as not applicable to the selected studies (**) and were excluded. Questions 6
and 7 were also excluded, since they are not applicable to cross-sectional studies, and all
evaluated studies (n = 37) are cross-sectional.

Scores were previously defined, as follows: 1 for yes; 0 for no; 0.5 for features not
reported (i.e., if it is not possible to check if authors have carried out (or not) a certain
evaluation/procedure); and 0.5 for the option “cannot determine”, since published data
were insufficient to calculate/check a certain feature.

The paired questions were as follows: questions 4.1(Were all the subjects selected or
recruited from the same or similar populations (including the same time period)?) and
4.2 (Were inclusion and exclusion criteria for being in the study prespecified and applied
uniformly to all participants?), and questions 10 (Was the exposure(s) assessed more than
once over time?) and 13 (Was loss to follow-up after baseline 20% or less?); the scoring
criteria were: 0.5 for yes; 0 for no; 0.25 for features not reported; and 0.25 for the option
“cannot determine”. Questions 4.1 and 4.2 were paired (analysed together) to respect the
original version of the tool, and questions 10 and 13 were paired (analysed together), since
they are inter-related.

The previously defined rating was good (100% to 90%), fair (less than 90% to 80%) or
poor (less than 80%).

2.6. Dates of the First Administered Vaccine per Each Studied Country

The dates of the first administered vaccine in each studied country/region can be
consulted in Table 3. The presented dates were used to determine if the selected studies
were carried out before or after the beginning of COVID-19 vaccination (see Appendix A).

Table 3. Dates of the first authorised or administered COVID-19 vaccine per each studied country.

Country

Date of the First Authorised or

Administered COVID-19 Vaccine ~ CO v1D-19 Vaccine

Australia [33]

25 January 2021 Pfizer-BioNTech COVID-19 Vaccine (Comirnaty)

Brazil [34]

CoronaVac, of the Butantan Institute, in
partnership with Chinese pharmaceutical company
17 January 2021 Sinovac and AstraZeneca, of the Oswaldo Cruz
Foundation (Fiocruz), in collaboration with the
Astrazeneca/Oxford consortium
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Country

Date of the First Authorised or
Administered COVID-19 Vaccine

COVID-19 Vaccine

China [35]

30 December 2020

Sinopharm China Biotechnology Co., Ltd.

European Union

(e.g., Italy; Croatia; France; Germany; 21 December 2020

Sweden or Spain) [9]

Pfizer-BioNTech COVID-19 Vaccine (Comirnaty)

Hong Kong [36] January 2021 Pfizer-BioNTech COVID-19 Vaccine (Comirnaty)
Indonesia [37] 11 January 2021 CoronaVac, from Sinovac Biotech China

Israel [38] 20 December 2020 Pfizer-BioNTech COVID-19 Vaccine

Japan [39] 14 February 2021 Pfizer-BioNTech COVID-19 Vaccine (Comirnaty)
Jordan [40,41] 13 January 2021 féiii;iiﬁ%;?c?ﬁjs China’s Sinopharm
Kingdom of Saudi Arabia [42] 17 December 2020 Pfizer-BioNTech COVID-19 Vaccine (Comirnaty)
South Korea [43] 10 February 2021 AstraZeneca COVID-19 vaccine

Lebanon [44] 24 March 2021 AstraZeneca vaccine

Mexico [45,46] 24 December 2020 Pfizer-BioNTech COVID-19 Vaccine (Comirnaty)
Norway [47] 21 December 2020 Pfizer-BioNTech COVID-19 Vaccine (Comirnaty)
Pakistan [48] 8 May 2021 Oxford-AstraZeneca COVID-19 vaccines

Qatar [49] 21 December 2020 Pfizer-BioNTech COVID-19 Vaccine (Comirnaty)
South Africa [50] 16 March 2021 Pfizer-BioNTech COVID-19 Vaccine (Comirnaty)
Trinidad and Tobago [51] 30 March 2021 gfg:iilzzcgf/ SOO ’if;%i‘z;me manufactured by SK
UK [52] 2 December 2020 Pfizer-BioNTech COVID-19 vaccine (Comirnaty)
United Arab Emirates [53] 9 December 2020 Sinopharm, Beijing Institute of Biological Products’

inactivated vaccine

USA [54]

11 December 2020

Pfizer-BioNTech COVID-19 vaccine (Comirnaty)

2.7. Definitions: Global Predictors of Vaccine Hesitancy, Contradictory Predictors of Vaccine
Hesitancy and Most Frequent Predictors of Vaccine Hesitancy per Country or Region

Definitions were conveniently defined to cover the maximum number of predictors of
vaccine hesitancy/acceptance:

e  Global predictors of vaccine hesitancy: predictors identified in at least two of the

selected studies (i.e., frequency of two or more).

e  Contradictory predictors of vaccine hesitancy: contrary/opposite variables/predictors,
which explain vaccine hesitancy in at least two countries/regions (e.g., females

vs. males).

e  Most frequent predictors of vaccine hesitancy per country/region: predictors that
were present in at least 35% of the selected studies. The selected studies were grouped
into nine countries/regions: USA, China, UK, Australia, Asiatic countries, European

Union, Latin America and the Caribbean and South Africa (see Appendix A).

3. Results
3.1. Selected Studies

Globally, 37 papers were selected: 16 PubMed and 21 bon, 0 DOAJ and 0 SciELO

papers (Figure 1).
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Figure 1. PRISMA 2020 flow diagram for new systematic reviews [55]: studies about the predictors
of COVID-19 vaccine hesitancy/acceptance, which were specifically calculated through multivariate
regression models.

3.2. Study Findings

The study findings of each selected study (n = 37) are presented in Appendix A, as
follows: studies involving multiple countries (n = 3) [56-58]; USA (n = 7) [59-65]; China
(n =4) [66-69]; UK (n = 3) [70-72]; Australia (n = 3) [73-75]; Asia (n = 11) (United Arab
Emirates (n = 2); Indonesia (n = 1); Saudi Arabia (n = 1); Jordan (n = 1); Israel (n = 1); Qatar
(n = 1); Pakistan (n = 1); Hong Kong (n = 1); Lebanon (n = 1); South Korea (n = 1)) [76-86];
European Union (n = 2) (Italy and Croatia) [87,88]; Latin America (n = 2) (Mexico and
Brazil) [89,90]; the Caribbean (n = 1) [91] (Trinidad and Tobago); and Africa (n = 1) (South
Africa) [92].
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The selected studies were published between 2020 and 2022:2020 (n = 7), 2021 (n = 23)
and 2022 (n = 7). The average number of respondents was at least 868,742 (SD = 79,631.5;
maximum 459,235; and minimum 615). Logistic regression models were used in 28 (75.7%)
out of 37 of the selected studies (Appendix A).

Detailed information on the author, year, geographic region, screened database, paper
metrics, study aim, sample size (number of participants that completed the study;, i.e., valid
respondents), main sociodemographic characteristics, methods, date of administration of
questionnaire/survey, main findings and a brief discussion and conclusion are described in
Appendix A.

3.2.1. Quality Control Assessment
Paper Metrics and Mapping Analysis of the Journals from the Selected Papers

Looking at the journals of the 37 selected papers, only 5 journals did not have an impact
factor JCR (Social Sciences, Population Medicine, Cureus and Journal of Pharmaceutical
Policy and Practice) [93]. However, all the journals without an impact factor JCR were
indexed in at least one of the following resources: PubMed, Web of Science or Scopus.
Excluding the five journals without impact factors, the descriptive statistic of the impact
factor JCR was: maximum 6.461; minimum = 2.221; average = 4.176; and SD = 1.098). The
quartiles according to the Scimago Journal & Country Rank were as follows: Q1 (n = 29);
Q2 (n =4); Q3 (n = 1); and without attribution of a quartile (n = 3).

Regarding the keywords mapping analysis [30], from the 190 identified keywords
(n =37 selected papers), 52 keywords met the threshold (i.e., the minimum considered
number of occurrences of a keyword was two) (Figure 2).

effigacy @
public aspegigiof meditine
vach itancy |
Ve
r corof@virus
mediing . o W
vaggne covid—i@cci@gs
TN . oddgiratio surveys and gestiBhnaires
covit 9 vat@tmn 'jmwugtation ﬂc%iﬁnﬁt&i:tic:&numi
: attitlde® 7 &oed
¢ united ingdom ¥ _"‘wl[ o
acceptance P beﬂg?; e1®
lebanon publichealth
vacgines
middle east
A& VOSviewer

Figure 2. Mapping analysis of keywords from the 37 selected studies.

Overall, 233 authors were involved in the 37 selected papers, of which only 19 authors
were connected to each other (Figure 3) (mapping analysis of authors).
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Figure 3. Mapping analysis of the authors from the 37 selected studies.

NHLBI Quality Assessment Tool

The global rating of the 37 selected studies was 82.1% (fair) (273.5 out of 333 points)
(Table 4) [32].

Table 4. Quality assessment of the 37 selected studies with the NHLBI tool [32].

Criteria Score  Maximum Score %
Was the research question or objective in this paper clearly stated? 37 37 100
Was the study population clearly specified and defined? 36 37 97.3
Was the participation rate of eligible persons at least 50%? 24 ** 37 64.9 *

Were all the subjects selected or recruited from the same or similar populations (including

the same time period)? 18.5 18.5 100
Were inclusion and exclusion criteria for being in the study prespecified and applied

. - 18.5 18.5 100
uniformly to all participants?
Was a sample size justification, power description or variance and effect estimate provided? 25 37 67.6 %
Were the exposure measures (independent variables) clearly defined, valid, reliable and 37 37 100

implemented consistently across all study participants?

Was the exposure(s) assessed more than once over time? (i.e., Was the questionnaire
administered at least two times in different moments? /exposure or evaluation of 2 18.5 10.8 *
independent variable)

Was loss to follow-up after baseline 20% or less? (i.e., % of participants who did not reply to

*
the second questionnaire) ! 185 54




Vaccines 2022, 10, 1349

11 of 39

Table 4. Cont.

Criteria Score  Maximum Score %
Were the outcome measures (dependent variables) clearly defined, valid, reliable and

. . . 37 37 100
implemented consistently across all study participants?

Were key potential confounding variables measured and adjusted statistically for their 37 37 100
impact on the relationship between exposure(s) and outcome(s)?

Was loss to follow-up after baseline 20% or less? 37 37 100

* Poor scores (below 80%); ** the participation rate was not reported in 20 out of the 37 studies.

It is important to note that excluding two questions—(i) Was the exposure(s) assessed
more than once over time? (i.e., Was the questionnaire administered at least two times in
different moments?) and (ii) Was loss to follow-up after baseline 20% or less? (e.g., % of
participants who did not reply to the second questionnaire)—changed the overall rate of the
37 selected studies to good (91.2%). Additionally, the participation rate was not reported in
20 of the 37 studies, which compromised the evaluation of the item: participation rate of
eligible persons (at least 50%).

3.2.2. Studies Carried out before and after the Beginning of the Pandemic

Classification of the 37 selected studies was as follows: no details about the precise
implementation date (n = 1) [79]; involving two time periods (i.e., studies carried out be-
fore and after the beginning of the COVID-19 vaccination period) (n =2) [82,92]; studies
carried out before the beginning of the COVID-19 vaccination period in the country /region
(n =25) [56,58-62,66-68,70,71,73-78,80,81,83-87,89]; and studies carried out after the begin-
ning of the COVID-19 vaccination period in the country region (n = 9) [57,63-65,69,72,88,90,91]
(Appendix A).

In general, COVID-19 vaccination started in December 2020 or January 2021 in devel-
oped countries. The exceptions regarding the selected studies were as follows: February
2021 (Japan and South Korea); March 2021 (Lebanon, South Africa and Trinidad and
Tobago) and May 2021 (Pakistan) (Table 3). The findings from the 37 selected studies
were analysed together, since almost all the selected studies were carried out before the
beginning of the COVID-19 vaccination period in the country/region (n = 25), and the
remaining studies started a few months after the beginning of the vaccination campaigns.
Additionally, data from COVID-19-vaccinated individuals were only collected in one study
(Hao et al., 2022) [65]; i.e., vaccine hesitancy was quantified through the intention or
likelihood of getting a COVID-19 vaccine in the remaining selected studies. Finally, the
question(s) and/or scale(s) used to quantify the intention to get a COVID-19 vaccine were
not equal/standardised between the 37 selected studies. Thus, it was not possible to di-
rectly compare the findings from the studies carried out before or after the beginning of the
COVID-19 vaccination period campaigns, and/or involving both periods.

3.3. Previous Similar/Related Systematic Reviews: Commonly Selected Studies

Globally, only 7 (18.9%) of the 37 selected studies were common between the present
systematic review and the two previous similar/related systematic reviews [19,20]. The
common studies were as follows:

e  The study of Reiter et al. (2020) [59] was also selected /included in the two previous
similar/related systematic reviews [19,20];

e  The studies of Dong et al. (2020) and Harapan et al. (2020) [66,78] were also se-
lected/included in the systematic review of Wang et al. (2021) [19];

e  The studies of Al-Mohaithef et al. (2020) [79]; El-Elimat et al. (2021) [80]; Wang et al.
(2020) [67]; and Sherman et al. (2021) [71] were also selected /included in the systematic
review of Roy et al. (2022) [20].

These findings confirm the relevance of the present work since most of the selected
studies were not selected /identified in the two previous similar systematic reviews. The
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number of selected studies (n = 37) was similar to the number identified /selected studies
in the two previous similar/related systematic reviews by Wang et al. (2021) (n = 38) and
Roy et al. (2022) (n = 48) [19,20], which supports the validity of the present systematic review.

3.4. Global Predictors, Single Occurrences and Contradictory Predictors of Vaccine Hesitancy
3.4.1. Global Predictors of Vaccine Hesitancy
The global predictors of vaccine hesitancy (i.e., predictors identified in at least two stud-

ies) are presented in Table 5. The identification of the global predictors of vaccine hesitancy
was based on the findings of the multivariate models from the 37 selected studies.

Table 5. Global predictors of vaccine hesitancy.

Predictors of Vaccine Hesitancy * n** Y%
Females 16 43.2
Younger/young and middle-aged 13 35.1

Lower perceived risk of getting infected /lower perceived risk of infection/lower fear to experiencing COVID-19

infection/perceiving infection as a low risk 12 324

Lower level of institutional trust of government, Ministry of Health and physicians or health system/lower trust

in healthcare system or vaccine manufacturers/not valuing doctor’s recommendations/not trusting in medical

sectors to manage COVID-19/not trusting in medical and scientific experts (e.g., WHO or national advisors)/not 10 27.0
believing that the public authorities are handling the pandemic adequately/not trusting information provided by

authorities

Not being vaccinated against influenza/were less willing to have a flu vaccine/not willing to get flu vaccines 9 24.3

Non-White or other minorities /non-Latinx Black/Black and Hispanic/Black, Asian and minority ethnic/other
minorities, such as Arabs or non-Black African population group /migrant

Lower levels of perceived severity of COVID-19 infection/perceiving the severity of COVID-19 as a lower
threat/not believing that COVID-19 can be debilitating and dangerous to health/lower levels of worry about the 8 21.6
COVID-19 virus/perceiving the effect of the disease to have a lower effect on one’s personal health

Stronger beliefs that the vaccination would cause side effects or be unsafe/the risk of vaccines/higher levels of

potential vaccine harm/stronger beliefs that the vaccine is unsafe/vaccine side effects 8 216
Lower level of education/less educated/persons with lower levels of education 7 18.9
Lower income/decreased family income 7 18.9
Republicans/Conservative/different party other than Democratic Party /not trusting in President Biden/living in 7 18.9
a Republican-“leaning” state ’
Lower levels of perceived effectiveness of a COVID-19 vaccine/value of efficacy/assigning importance to the

vaccine s efficacy /lower perceived efficacy of vaccine/not believing in the vaccine’s ability to control the 6 16.2
pandemic

Males 5 13.5
Non-married/single/without partners 5 13.5
Not residing in state capital /not living in cities or city suburb/living in a rural residential area/smaller 5 135
settlements :
Older 4 10.8
People with children at home /having children 4 10.8
Accepting vaccine conspiracies/they did perceive COVID-19 to be a hoax/viewing COVID-19 risks as 4 108
exaggerated or believing that COVID-19 does not exist ’
Other major ethnic group (e.g., Emiratis or UAE nationals)/Arab ethnicity 3 8.1
Higher education/tertiary education (if spending more time using social media)/postgraduate 3 8.1
Unemployed/being self-employed, unemployed or unable to work due to a long-term illness or disability 3 8.1
Lower level of worry regarding health risks/complacency in health /not declaring to be concerned about one’s 3 81

own health and the health of next of kin
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Predictors of Vaccine Hesitancy * n** Y
Not shielding/less likely to wear masks 3 8.1
N.Ot repqrting previous exposure to COVID-19 among c.lose persons /without COVID-19 infection in family or 3 81
friends/infected by COVID-19 personally or within their family
White as major ethnic group 2 54
Employed 2 5.4
No chronic disease/no underlying medical conditions 2 5.4
Lower self-reported health outcomes 2 54
Not trusting in any source of information on COVID-19 vaccines/not trusting in the reliability of media sources 5 5.4
regarding COVID-19 '
Not being a healthcare professional/not being a medical student 2 54
Fnsufficie.nt perceived information to make an informed decision about COVID-19 vaccination/adequacy of 5 5.4
information about the vaccine
Low frequency of attention to relevant COVID-19 information/lower awareness of COVID-19-related information 2 54
A higher endorserr}en’.c of the notion that only people Who are at risk of serious illness should be vaccinated for 5 5.4
COVID-19/not believing that everyone should be vaccinated
Lower general vaccine knowledge/lower general vaccine knowledge index 2 5.4
People who do not have a positive view of the COVID-19 vaccine/lack of confidence in the COVID-19 vaccine 2 54

* Similar/equal predictors variables were aggregated, but the original designations were maintained to ensure

study precision; ** number of occurrences in the 37 studies; *** 100% (n = 37).

3.4.2. Predictors of Vaccine Hesitancy Identified in Just One Study (Single Occurrences)

Predictors of vaccine hesitancy identified in just one study (2.7% of the 37 selected
studies) were as follows: student, retired, age (no additional information), unstable job sta-
tus, higher income, no religious affiliation, lower socioeconomic status and working in the
informal sector, experienced worsening health status during pandemic, not internationally
traveling in 2020, less trust in science, declaring to not know about the non-natural origin
of the virus, not believing in the seriousness of the COVID-19 situation, less or no fear
of COVID-19, infrequent users of traditional media, relying upon social media for virus
information/people who report social media as their main source of news, people who
use social media for 3 or more hours daily, less positive general COVID-19 vaccination
beliefs and attitudes, fewer beliefs about social acceptability of a COVID-19 vaccine, a lower
perceived need for vaccination, lower proportion of their family or close friends have
already received it, opinion of healthcare provider/if respondents thought their healthcare
provider would not recommend vaccination, lower cues to action (triggers for receiving
COVID-19 vaccination by four items, including recommendations by the government,
physicians, family members and friends, respectively), lower knowledge scores for SARS-
CoV-2 infection, assigning importance to the vaccine’s country of origin, living in a certain
region, residing in cities, no family member died or admitted to ICU for COVID-19, having
already tested positive for COVID-19, not having hypertension, having a food allergy, not
being available to pay these vaccines, not being prosocial, the belief that the government
restrictions were too lenient, the frequency of socialising prior to the pandemic (goes out
frequently), shorter duration of action (less than 12 or 18 months), number of shots (more

than one injection), production place (non-imported vaccines) and higher price.

3.4.3. Contradictory Predictors of Vaccine Hesitancy

The contradictory predictors of vaccine hesitancy (i.e., contrary explanatory vari-

ables/predictors of vaccine hesitancy/acceptance) are presented next.
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Females vs. Males

Being female was a predictor of vaccine hesitancy (n = sixteen), as determined by
studies from the USA (four studies) [60-62,64]; China (two studies) [67,69]; Australia
(two studies) [69,70]; Asiatic countries (six studies) [76,77,80-83]; Croatia (one study) [88];
and Mexico (one study) [89]. Male was a predictor of vaccine hesitancy (n = five), as
determined by studies involving multiple countries, including the European Union (three
studies) [56-58]; Australia (one study) [73]; and Brazil (one study) [90].

Younger vs. Older

Being younger was a predictor of vaccine hesitancy (n = thirteen), according to one
study involving multiple countries [58] and studies from the USA (three studies) [62,63,65],
China (one study) [69], the UK (one study) [71], Australia (one study) [73], Asiatic countries
(four studies) [79-81,86], Croatia (one study) [88] and South Africa (one study) [92]. Being
older was a predictor of vaccine hesitancy (n = four), as found by studies from the United
Arab Emirates (two studies) [76,77], Mexico (one study) [89] and Brazil (one study) [90].

Minorities vs. Whites or Other Major Ethnic Groups

Minority group was a predictor of vaccine hesitancy (n = eight), as determined by
studies from the USA (four studies) [59,62-64], the UK (one study) [70], Asiatic countries
(two studies) [81,82] and South Africa [92]. Major ethnic group was a predictor of vaccine
hesitancy (White or other groups) (n = five), according to studies by the USA (one study)
(Hao et al., 2022), Asiatic countries (three studies) [76,77,82] and Brazil (one study) [90].

Lower Level of Education vs. Higher Level of Education

A lower level of education was a predictor of vaccine hesitancy (n = seven), as deter-
mined by studies from multiple countries (one study) [58], the USA (one study) [60], the
UK (one study) [70], Croatia (one study) [88], Latin America (two studies) [89,90] and South
Africa (one study) [92]. A higher level of education was a predictor of vaccine hesitancy
(n = three), as determined by studies from the European Union (one study) [57]; Australia
(one study) [74]; and the United Arab Emirates (Asia) (one study) [76].

Lower Income vs. Higher Income

Lower income was a predictor of vaccine hesitancy (n = seven), as determined by stud-
ies from the USA (three studies) [60,61,63]; the UK (one study) [70]; South Korea (Asia)
(one study) [86]; Brazil (Latin America) (one study); and South Africa (Africa) (one study) [92].
Higher income was a predictor of vaccine hesitancy in one study (China) [69].

Not Residing in Cities or Living in Smaller Settlements vs. Residing in Cities

Not residing in cities or living in smaller settlements was a predictor of vaccine
hesitancy (n = five), as determined by studies involving multiple countries (two stud-
ies) and studies from [57,58] Lebanon (Asia) (one study) [85]; Croatia (European Union)
(one study) [88]; and Brazil (Latin America) [90]. Residing in cities was a predictor of
vaccine hesitancy in one study (China) [69].

Unemployed vs. Employed

Being unemployed was a predictor of vaccine hesitancy (n = three), as determined by
studies involving multiple countries (two studies) [57,58] and a study from the United Arab
Emirates (Asia) (one study) [76]. Being employed was a predictor of vaccine hesitancy (n = two),
as determined by studies from the USA (one study) [60] and Jordan (Asia) (one study) [80].

3.5. Most Frequent Predictors of Vaccine Hesitancy per Country or Region

The most frequent predictors of vaccine hesitancy per country or region (i.e., predic-
tors/variables identified in at least 35% of studies) are presented in Table 6. The two studies
reporting results from different regions were not included in the analysis of Table 6 [56,58].
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Table 6. The most frequent predictors of vaccine hesitancy per country or region.

n %
USA (n = 7 Studies, 100%)
Republicans/Conservative/different party other than Democratic Party/not 6 85.7
trusting in President Biden/living in a Republican-“leaning” state
Females 4 57.1
Minorities 4 57.1
Younger 3 429
Lower income 3 429
China (n = 4 studies, 100%)
Females 2 50
Perceiving low risk of infection 2 50
COVID-19 vaccines are unsafe 2 50
Lower efficacy of COVID-19 vaccines 2 50
UK (n = 3 studies, 100%)
Not being vaccinated against influenza 2 66.7
COVID-19 vaccines are unsafe 2 66.7
Insu.fﬁci?nt perceived inforrpation to.make an informec% decision about COVID-19 5 66.7
vaccination or adequacy of information about the vaccine
Australia (n = 3 studies, 100%)
Females 2 66.7
Asiatic countries (n = 11 studies, 100%)
Females 54.5
Younger 4 36.4
Lower level of institutional trust of public authorities/government or health 4 36.4
system
Not b.elievipg that CQVID-19 can be debﬂitatir}g and dar.lgerous tq health/lower 4 36.4
perceived risk of getting infected /lower perceived severity of having COVID-19
European Union, Italy and Croatia (n = 3, 100%)
People with children at home 2 66.7%
Lower level of institutional trust of public authorities/government or health 2 66.7%
system
Not living in cities or living in smaller settlements 2 66.7%
Latin America and Caribbean (n = 3, 100%)
Older 2 66.7%
Persons with lower levels of education 66.7
South Africa (n =1, 100%)
Lower perceived risk of infection 1 100%
Lower perceived efficacy of vaccine 1 100%
Lower awareness of COVID-19-related information 1 100%
Lower income 1 100%
Minorites 1 100%
Younger 1 100%
Less educated 1 100%
Without partner 1 100%
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4. Discussions

Globally, the selected studies covered a broad number of countries/regions (USA,
China, UK, Australia, Asiatic countries, European Union, Latin America and the Caribbean
and South Africa), and accounted for the participation of at least 868,742 respondents,
although around half of the participants were from the USA. Logistic regression models
were adopted in almost all studies, supporting an adequate comparison of study results and
a precise calculation of variables/predictors. In general, only around half to two-thirds of
the respondents of the selected studies declared themselves to be willing to get a COVID-19
vaccine, with higher declaration rates of acceptance in China, Australia, Indonesia and
Brazil at >80% [67,68,73,78,90], and lower declaration rates of acceptance in Jordan, Israel,
Qatar and Hong Kong at <45% [80-82,84], which confirms that vaccine hesitancy remains
a global public health and economic problem, implying a direct negative impact on the
mitigation of COVID-19 and on the control of mortality and morbidity. The ideal universal
goal of COVID-19 vaccine coverage is at least 70%, which is especially relevant for the
high-priority groups (e.g., geriatric patients) [4,94].

In general, the journals of the selected papers presented a high impact factor JCR, and
the majority were from quartile one (Q1) according to the Scimago Journal & Country Rank,
which seems to support the quality, validity and relevance of the selected studies. The
quality of the selected papers was also confirmed by application of the NHLBI tool [32].
Additionally, the mapping analysis of keywords carried out with VOSviewer confirmed
an inter-relationship between the selected keywords within the scope/aims of the present
systematic review, supporting the confirmation of the study validity. In contrast, the
mapping analysis of authors carried out with VOSviewer confirmed a limited number of
connections (only 19 authors), which seems to indicate the need for more international
collaborations, regarding the present topic [30]. Overall, the evaluated journal metrics
and the mapping analysis carried out with VOSviewer were classified as external quality
indicators of the selected studies.

Thus, the findings of the present systematic review seem to represent a valid and
relevant contribution to understanding and comprehending the most predominant factors
of COVID-19 vaccine hesitancy at a global level, which remains a hot topic.

4.1. Global Predictors, Single Occurrences and Contradictory Predictors of Vaccine Hesitancy
4.1.1. Global Predictors of Vaccine Hesitancy

Considering that the contradictory predictors of vaccine hesitancy (e.g., males vs.
females) are likely to be influenced by the social, political and/or cultural characteristics of
a particular country, the global predictors of vaccine hesitancy were discussed once these
were excluded.

The top five most predominant predictors of vaccine hesitancy (after exclusion of the
contradictory predictors) were: lower perceived risk of getting infected, a lower level of
institutional trust, not being vaccinated against influenza, lower levels of perceived severity
of COVID-19 infection and stronger beliefs that the vaccination would cause side effects or
be unsafe. Importantly, three out of these five predictors were also identified as relevant
factors in the two previous related /similar systematic reviews and meta-analyses by Wang
etal. (2021) (influenza vaccination history and trust in the government) and Roy et al. (2022)
(safety of COVID-19 vaccines) [19,20], which also supports the accuracy of the present
systematic review.

However, other relevant factors have been identified in the present systematic review
(i.e., lower perceived risk of getting infected and lower levels of perceived severity of
COVID-19 infection), which may raise the awareness of other relevant explanatory vari-
ables/predictors of vaccine hesitancy in future research. For instance, belonging to a certain
political party and having lower levels of perceived effectiveness/efficacy of a COVID-19
vaccine were also relevant predictors of vaccine hesitancy (after excluding the contradictory
predictors). These findings are of the utmost relevance, since vaccination against influenza
is not frequent in developing countries. Additionally, some contradictory predictors of
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vaccine hesitancy, such as belonging to a minority group or having a low income, may be
more relevant for developing countries than for the developed ones. Overall, the number
of studies carried out in developing countries was very limited. Thus, the top predictors
are more likely to be explanatory variables of vaccine hesitancy in developing countries.

The subjects” misperceptions, distress and scepticism can lead to COVID-19 vaccine
hesitancy. Pervasive misinformation on COVID-19 (e.g., fake news or the spread of im-
precise or false information about COVID-19 on social media, such as Facebook or other
networks) is likely to explain some of the most relevant predictors of COVID-19 vaccine
hesitancy identified here [95-98].

Additionally, the top five predictors identified here are covered in previous explana-
tory models of vaccine hesitancy (e.g., the 3C model and/or the 2017 increasing vaccination
model) [14,16]. In general, these top five predictors are mainly related to the subjects’ opin-
ions/perceptions, except for not being previously vaccinated against influenza (or being
less willing to get a flu vaccine). Thus, health professionals or social workers should under-
stand subjects’ opinions/perceptions about COVID-19 risks, severity and transmission, as
well as the safety issues of COVID-19 vaccines, to clarify and explain potential misinter-
pretations. The intervention and/or consultation of health professionals was previously
identified to aid in avoiding subjects’ vaccine hesitancy [56,99].

Other frequent predictors of vaccine hesitancy were being Republican or Conservative;
having lower levels of perceived effectiveness/efficacy of COVID-19 vaccines; being single
or non-married; having children at home; accepting vaccine conspiracies; having a lower
level of worry about health risks; not shielding; being less likely to wear a mask; or having
no family or friends with a previous COVID-19 infection (predictors reported in three or
more studies). The preference for a certain political party was predominantly reported in
the USA [59-62,64,65], although a study from South Korea also identified this predictor [86].
Thus, political parties/leaders should clarify the importance of vaccination to avoid the
refusal of vaccines by their affiliates or sympathisers. Single or non-married people may be
more worried about their health state since they live alone. People with children at home
may believe that they will get COVID-19 through their children and therefore do not need
to be vaccinated. People who accept vaccine conspiracies are less likely to trust in vaccines.
Alower level of worry about health risks, not shielding and being less likely to wear a mask
seem to indirectly support a lower perception of the potential risks of COVID-19, while the
lack of COVID-19 infections in family or friends also seems to minimise the perceptions
of the potential risks of this virus. However, these hypotheses should be demonstrated in
future social studies by region/country.

4.1.2. Single Occurrences

Single occurrences of predictors of vaccine hesitancy (i.e., predictors only reported /identified
in one study) were very diverse/heterogeneous. These predictors should be evaluated
in future research. It was not possible to check whether these variables have been tested
in the construction of the administered questionnaires, since methodologies around the
design, development or validation of questionnaires/surveys were incompletely described
in the 37 selected studies. Thus, research methodologies relating to the development and
validation of study questionnaires/surveys (i.e., collection tools) should be reported in
more detail in future studies.

4.1.3. Contradictory Predictors of Vaccine Hesitancy

Some of the contradictory predictors (i.e., contrary/opposite variables/predictors,
which explain vaccine hesitancy in at least two countries/regions, such as females vs.
males, or minorities vs. major ethnic groups) can be classified as potentially unexpected,
as follows:

e  Older people are more vaccine-hesitant than younger people, since the former are
expected to be more susceptible to COVID-19 infection;
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e  Subjects with a higher level of education are more vaccine-hesitant than less educated
subjects, since better-educated people are expected to be more prepared to understand
the relevance of immunisation;

e Employed subjects are more vaccine-hesitant than unemployed subjects, since em-
ployed people are theoretically more likely to have more public contact;

e  Citizens living in cities are more vaccine-hesitant than those living in rural areas or in
smaller settlements (with a lower population density), since personal contact is less
likely in rural areas.

These contradictory predictors of vaccine hesitancy are likely to be explained by
political and/or cultural differences between countries/regions, although more studies are
required to confirm this. The identification of contradictory predictors confirms the need to
check the most prevalent explanatory variables of vaccine hesitancy per country/region,
such as an eventual universal tool to determine subjects’ vaccine hesitancy based on the top
five predictors, as the constitution of universal predictors of vaccine hesitancy is necessarily
related to some limitations.

4.1.4. Most Frequent Predictors of Vaccine Hesitancy per Country or Region

The most frequent predictors of vaccine hesitancy per country or region were vari-
able (Table 6). For instance, the impact of belonging to a certain political party (i.e.,
parties other than the Democratic Party) on subjects’ vaccine hesitancy was predominately
identified as an explanatory variable in the USA [59-62,64,65]. Thus, political leaders,
affiliates and/or collaborators from parties other than the Democratic Party should ide-
ally explain the relevance of immunisation to mitigate and control the COVID-19 pan-
demic in the USA. In opposition to the political preference of subjects, being a female
was the most frequent predictor of vaccine hesitancy in almost all other reported re-
gions/countries [60-62,64,67,69,74-77,80-83,88,89], which reinforces the importance of
understanding females” motivations about COVID-19 vaccination. Women are likely to
benefit from health professional counselling and training on COVID-19 immunisation.

Younger people are expected to be more vaccine-hesitant than older individuals, since
COVID-19 is less likely to be severe in the first group, although this variable was only
identified as a frequent predictor of vaccine hesitancy in some countries/regions (e.g.,
the USA, some Asiatic countries and South Africa) [58,62,63,65,69,71,73,79-81,86,88,92].
Thus, younger people should be encouraged to get the COVID-19 vaccine to facilitate
achieving herd immunity, mitigating the pandemic, controlling mortality, lethality and/or
morbidity due to COVID-19. Contrary to expectation, older age was identified as one of the
most frequent predictors of vaccine hesitancy in two studies from Latin America and/or
the Caribbean, which is a concrete example of social and cultural variations between
countries [89,90]. People from older groups can be less health-literate or educated in
some countries (e.g., Mexico and Brazil), which may explain their higher levels of vaccine
hesitancy in these nations.

Minorities and lower income were reported as the most explanatory variables of
vaccine hesitancy for both the USA and South Africa [59-64,92], while a lower level of
education was identified as one of the most frequent predictors of vaccine hesitancy in
Latin America and South Africa [89,90,92]. These variables seem to be correlated: people
from minority groups usually earn lower salaries, are less favoured and less educated
than the general population. People from minority groups can also have language and/or
health literacy limitations, which can limit their understanding of COVID-19 vaccination.
These groups could also benefit from tailored vaccination campaigns and/or more pro-
active healthcare interventions (e.g., physicians, nurses, pharmacists, social workers or
others) [99].

Subjects’ perceptions about COVID-19 were only reported as the most predominant
predictors of vaccine hesitancy in some countries (e.g., a perceived low risk of COVID-19
infection was identified in China and South Africa, and a lower perception of the severity
of having COVID-19 was identified in Asiatic countries) [67,69,76,80,83,84,92]. Perceptions



Vaccines 2022, 10, 1349

19 of 39

about COVID-19 vaccines were only reported as the most predominant predictor in three
countries (perceived safety risks of COVID-19 vaccines in China and the UK, and perceived
low efficacy of COVID-19 vaccines in China and South Africa) [66-68,92]. In this sense,
subjects’ perceptions about COVID-19 vaccines and/or disease seem to be more relevant
in some countries than in others as explanatory factors of subjects’ vaccine hesitancy.
Health professionals should evaluate patients’” perceptions of COVID-19 and COVID-19
vaccination during consultations to help in the immunisation decision-making process [56].

The adequacy, perception and/or awareness of COVID-19 information (e.g., COVID-19
vaccination) were identified as the most frequent predictors of vaccine hesitancy in the UK
and South Africa [71,72,92], which reinforces the need to develop clear and comprehensible
written and oral health materials on COVID-19-related topics. This type of health material
should be evaluated through usability tests, with the involvement of citizens from different
sociodemographic backgrounds.

A lack of trust of public authorities/government or health systems (e.g., healthcare
professionals) was reported as the most predominant predictor of vaccine hesitancy in
Asiatic countries and in some European Union member states [76,79,83,84,87,88]. Thus,
studies to understand the reasons why citizens do not trust in health institutions or health-
care professionals are highly recommended. The most advanced health systems in the
world are among the member states of the European Union, in contrast to some Asiatic
countries, although citizens motivations were not evaluated.

Not being vaccinated against influenza (UK) [71,72], older people (Latin America) [89,90],
people with children at home (some European Union member states) [57,88], not having
a partner (South Africa) [92] and not living in cities or living in city suburbs/smaller
settlements (some European Union member states) [57,88] were examples of individual
variables identified as the most relevant predictors of vaccine hesitancy in just one coun-
try /region, which strengthens the relevance of investigating potential social discrepancies
within countries/regions. These findings support the development and implementation
of studies on the present topic for individual countries/regions aiming to define tailored
political health measures, since socio-demographic predictors are likely to vary with time.

According to the findings of the systematic review of Roy et al. (2022) [20], the most
common predictors of vaccine hesitancy per country/region were: safety, efficacy, side
effects, effectiveness and conspiracy beliefs (Asian countries); side effects, trust and so-
cial influence (Europe); and information sufficiency, political roles and vaccine mandates
(United States). Globally, only two factors were common between the systematic review
of Roy et al. (2022) [20] and the present systematic review: one in member states of the
European Union (trust) and one in the USA (political roles), which confirms the likely
variation in explanatory factors with time and/or an eventual lack of precision or sensi-
tivity in the implemented studies in some countries/regions (e.g., potential limitations
on the development and/or validation of study questionnaires/surveys about vaccine
hesitancy/acceptance).

4.2. Study Strengths and Contribution to the State-of-the-Art on Vaccine Hesitancy

The selection criteria of the present systematic review were based on studies that
use multivariate logistic regression models, different regions/countries and large samples
(at least 868,742 subjects participated in the selected studies). Thus, the predictors of
vaccine hesitancy were likely to be precisely and accurately determined in the present
work. The same or similar selection criteria were not applied in previous similar or related
systematic reviews. Considering that the predictors of vaccine hesitancy are expected
to longitudinally vary within the same country or between different countries, health
authorities are required to regularly evaluate vaccine hesitancy, especially in countries with
high rates of vaccine hesitancy.

Moreover, the contradictory predictors are exhaustively explained, and a detailed list
of predictors of vaccine hesitancy is presented. These findings will support the development
of new international studies on vaccine hesitancy and evaluation tools. In opposition to
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the published studies, both the most and least relevant predictors of vaccine hesitancy are
described and explained. The methodologies and questionnaires of the selected studies
are heterogeneously defined. Therefore, the present systematic review will contribute to
strengthening and improving the methods of future research on vaccine hesitancy.

Finally, at least two out of the five most relevant predictors (i.e., the participants’ lower
perceived risk of getting infected and the lower perceived severity of COVID-19 infection)
were not previously identified as the most relevant, reinforcing the need to evaluate subjects’
perceptions of COVID-19 risks. The fact that three out of the five most relevant predictors
of vaccine hesitancy were common between the present systematic review and the two
previous similar/related systematic reviews (i.e., a lower level of institutional trust, not
being vaccinated against influenza and stronger beliefs that the vaccination would cause
side effects or be unsafe) seems to be an external validity indicator of the quality of the
present systematic review.

Opverall, the findings of the present systematic review clearly contribute to enhancing
the state of the art on vaccine hesitancy.

4.3. Risk of Biases and Limitations of the Present Systematic Review

There is ultimately a risk of selection bias, since more screened databases (e.g., Scopus
and Embase) and keywords could have been used, and a risk of interpretation bias, since
the impact of vaccination campaigns on subjects’” opinions/perceptions of vaccine accep-
tance/hesitancy have not been specifically evaluated (e.g., the findings from studies that
started after and /or before the beginning of COVID-19 vaccination were analysed together).

There is risk of data collection bias, as data were only collected, checked and rechecked
by just one author, which is not in line with the 2020 PRISMA recommendations [22].
However, all data were at least double-checked, and an external validation was carried
out, given that three out of five of the most relevant predictors of vaccine hesitancy
were equal/common with those identified in two previous similar/related systematic
reviews [19,20]. This achievement seems to confirm the study accuracy and validity. Addi-
tionally, other methodological procedures were adopted to avoid data collection impreci-
sions, such as the adopted data collection methodologies. For instance, study objectives
were purposively not rephrased to avoid any inaccuracy (Appendix A), although the
remaining information was rephrased to avoid plagiarism.

Moreover, automation tools, such as SRDR, Distiller SR or Dedoose, were not used
to automatically collect and process information [100-102]. To avoid potential bias in the
analyses, more authors or automatic tools could have been involved in the design and
execution of the present systematic review (e.g., to reconcile divergent points of view and
to achieve consensus).

Subgroups analysis and sensitive analysis are not the same, although both contribute
to study quality and validity. Besides the evaluation of the most frequent predictors of
vaccine hesitancy per country or region and the evaluation of study findings after excluding
contradictory predictors of vaccine hesitancy (subgroups analysis), a specific sensitivity
analysis was not carried out in the present systematic review. Considering that the global
rating of the NHLBI quality assessment tool was 82.1% (fair), an eventual exclusion of
specific studies/findings based on the risk of bias did not seem to be relevant/applicable.

Additionally, the definition of quantitative thresholds or cut-off values is not possible,
since qualitative predictors of vaccine hesitancy were calculated based on a multivari-
ate regression model in the present systematic review. For instance, specific thresholds
can be defined for certain biological parameters (e.g., glycaemia) in sensitive analysis of
clinical studies.

A possible sensitivity analysis could have been based on the exclusion of studies
applying different data collection tools (e.g., surveys using different questions or scales) or
utilising different types of administration (e.g., self-administered, presential, online ques-
tionnaires, etc.). However, this evaluation was not performed, because the questionnaires
from the selected studies were very heterogeneously designed (e.g., different questions,
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scales/scoring or administration types). Moreover, questionnaires were insufficiently
described in some of the selected studies.

A protocol was not previously registered, such as in the Open Science Framework
(OSF) repository [103]. However, the initial protocol has not been changed, all methodolog-
ical details are described here, and the present systematic review does not involve clinical
trials or epidemiological studies of medicines (i.e., there are no ethical issues).

4.4. Limitations and Risk of Biases of the Selected Studies

The selected studies were heterogeneously designed. For instance, the evaluated
variables/collected data were variable between different studies (e.g., subjects’ perceptions
of COVID-19 or opinion of COVID-19 vaccines were only evaluated in some studies).

The type of collected data and questionnaires were variable between the selected
studies, including different collected topics and the order of questions. The different order
of questions may have introduced question order bias [104,105]. Thus, some studies may
not be precise or sensitive. Studies on the present topic were only developed in some
countries/regions (i.e., USA, China, UK, Australia, some Asiatic countries, the European
Union, three countries from Latin America and the Caribbean and South Africa). The
potential disadvantages of COVID-19 vaccination were not discussed in detail (e.g., the
impact of adverse drug reactions on patients’ health, limited efficacy and /or number of
required shots). The questionnaire/survey construction and validation should be clearly
described in the methods, since questionnaire-based methodologies were, in general,
insufficiently reported in the selected studies.

Additionally, studies based on web-based surveys may have introduced bias into the results,
since the profile and sociodemographic characteristics of the non-participants/respondents may
have been imprecisely collected (e.g., data collection in social networks). Studies applying
triangulation methodologies were limited (e.g., administration of additional tools, such as
health literacy, numeracy or cognitive evaluation tools, tools to evaluate subjects” quality
of life, social life, satisfaction and/or wellbeing (before and after the beginning of the
pandemic), evaluation of knowledge about COVID-19 or vaccines, perception evaluations
or simulations of decisions based on imaginary scenarios). Some variables were only
quantified in some studies, such as the number/proportion of vaccinated individuals,
perception of the safety and efficacy of COVID-19 vaccines and opinions about the severity
of COVID-19, among other factors/variables. The sociodemographic variables were not
distributed in a balanced way in all selected studies (e.g., the proportion of females/males
or education level), although multivariate models normalise the contribution of individual
variables in study findings. Longitudinal studies were lacking in most countries.

The selected studies were carried out in three timeframes (before and after the be-
ginning of COVID-19 vaccination and/or involving both timeframes), which may have
influenced the study findings. Moreover, when comparing the studies carried out before
(first group) and after (second group) the beginning of COVID-19 vaccination, the will-
ingness to get a COVID-19 vaccination was above 50% in all studies in the second group.
Importantly, few studies from the first group reported a willingness to get a COVID-19
vaccine below 50% [80,84] (Appendix A). In this sense, COVID-19 hesitancy may have
tended to decrease following the start of COVID-19 vaccination. However, data are not
conclusive, since studies were generally only carried out in just one period, and there was
a discrepancy between the type of questionnaires/collection tools used in the selected
studies. The present findings reinforce the need to design and implement more prospective
and/or retrospective studies on COVID-19 vaccine hesitancy.

According to the findings of the NHLBI tool, a selection bias may have occurred in some
of the selected studies, since the participation rate and the profile of non-respondents (e.g.,
sociodemographic characteristics) were not reported in most studies. Information about study
representativeness, power description or variance was only provided in around half of the
selected studies, although at least 500 participants were enrolled. On the other hand, authors
of the selected studies may have calculated the sample size based on power description or



Vaccines 2022, 10, 1349

22 of 39

variance but may have opted not to publish this information. As sample size calculations
were not reported in many studies, it is not possible to exclude the occurrence of study bias
because of imprecise sample calculations. In general, questionnaires were only administered
once. Thus, participants’ perceptions on the willingness to get a COVID-19 vaccines were not
checked /followed during a certain timeframe in almost all selected studies.

4.5. Future Research and Purposed Intervention Measures

The present research should involve more countries/regions. More studies and inter-
national collaborations are recommended to understand the contradictory predictors of
vaccine hesitancy (e.g., females vs. males or minorities vs. major ethnic groups). An in-
ternational tool to evaluate vaccine hesitancy could be developed and validated, based
on the most frequent predictors of vaccine hesitancy reported in the present systematic
review, for instance. High-quality health-related information about COVID-19 vaccines and
immunisation should be developed and evaluated through usability tests in groups of par-
ticipants from different sociodemographic backgrounds. Social studies are recommended
to understand why citizens do not trust public authorities/government or health systems,
or why they believe in conspiracy theories. Health authorities should develop detailed
guidelines about the development and validation of data collection tools to characterise
subjects’ vaccine hesitancy (e.g., surveys or questionnaires), preferably per country/region.
Sensitivity analyses are recommended in future research.

Health communication strategies seem to be a factor in understanding and reducing
vaccine hesitancy. For instance, mass media, apps, video games and/or social networks
can divulge high-quality information on the risk of being infected with COVID-19, the
severity of COVID-19 infection, or the safety of COVID-19 vaccines, since these topics are
associated with the most relevant predictors of vaccine hesitancy.

Additionally, health professionals (physicians, pharmacists, or nurses) can try to
understand the subjects’ perceived risks of becoming infected with COVID-19, institutional
trust, influenza vaccination state (vaccinated against influenza or not), perceived severity
of COVID-19 infection or opinions about the safety of COVID-19 vaccines, in order to
understand the motives behind vaccine hesitancy. If applicable, health professionals
should clarify subjects” doubts and inaccurate perceptions/opinions. In general, health
professionals’ counselling and intervention can effectively contribute to mitigating subjects’
vaccine hesitancy [99]. National information campaigns are also recommended, covering
all community pharmacies and/or health centres for instance, since health professionals are
prepared to clarify citizens” doubts. Ideally, health professionals should receive training on
communication strategies to effectively convey all health messages. These health messages
should be adapted /tailored according to the level of the subjects” health literacy.

5. Conclusions

Globally, 37 questionnaire-based studies on the predictors of vaccine hesitancy were
selected, which were estimated through multivariate regression models. The selected
studies covered a significant number of countries/regions and respondents. These studies
complied with satisfactory internal quality measures (e.g., the outputs of the NHLBI assess-
ment tool) and external quality standards (e.g., bibliographic metrics or mapping analysis),
which seems to confirm the relevance/quality of the present systematic review. However,
the implementation of similar studies is still lacking in many countries at a global level.

The five most predominant predictors of vaccine hesitancy (after exclusion of contradictory
predictors) were: a lower perceived risk of getting infected, lower levels of institutional trust,
not being vaccinated against influenza, a lower perceived severity of COVID-19 infection and
stronger beliefs that the vaccination would cause side effects or be unsafe. These findings
were accurately determined through the application of multivariate regression models, which
support their possible application in international research (e.g., the validation of a future tool
to quickly detect COVID-19-vaccine-hesitant subjects). These top five predictors can also be
used to design tailored health policies and/or public health interventions.
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Diverse contradictory predictors have been identified (i.e., contrary variables/predictors,
which explain vaccine hesitancy in at least two countries/regions, such as females vs.
males, or minorities vs. major ethnic groups). Additionally, the profile of the most fre-
quent predictors of vaccine hesitancy also varied between analysed countries/regions.
Globally, these findings confirm the likely existence of social cultural differences between
countries/regions and the need to check the profile of these predictors per country/region.

However, while two previously identified similar/related systematic reviews did not
apply the same inclusion/exclusion criteria (e.g., the obligatory calculation of multivariate
logistic regression modes to estimate the predictors of vaccine hesitancy/acceptance), they
reported some common frequent predictors of vaccine hesitancy [19,20]. These findings
seem to confirm the validity and relevance of the present systematic review and, indirectly,
the accuracy of the implemented research. A lower perceived risk of getting infected
and a lower perceived severity of COVID-19 infection were among the most frequent
explanatory predictors of vaccine hesitancy, especially in the present systematic review.

The selected studies covered a broad number of countries/regions (i.e., USA, China,
UK, Australia, Asiatic countries, member states of the European Union, Latin America and
the Caribbean and South Africa) and enrolled a significant number of participants, which
strengthens the relevance of the study conclusions.
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Appendix A. Main Findings of the X Selected Studies

Sample Size

Author, Year, (Number of
Geographic Region, Participants that .
Dat;gbage; ]ourr%al Studv Aim ComPIIZeted the mstk(()iif{rl?:ttreagf)n Findings Discussion and
(Impact Factor JCR Yy Study;, i.e., Valid of the Questionnaire & Conclusion
2021 and Quartile Respondents) and
SJR 2021) Main
Characteristics *
Studies involving
more than one
country
(Kerr et al., 2021) [56]  To describe de- 25,334 respondents Online surveys Reported willingness to receive  Information
Twelve countries: mographical, Age (mean = 45.06); Multivariate logistic a vaccine provided by medical
Australia, China, social and' female (mean = 0.51);  regression varied widely across samples and scientific experts
France, Germany, psychological  Conservative March and October (63% to 88%). (credible sources)
Italy, Japan, Korea, correlates of (mean = 3.74); 2020 Explanatory variables of seems to be
Mexico, Spain, willingness to general trust: experts  (before the beginning  vaccine hesitancy: male, not determinant of

Sweden, UK, USA
Bon

BM]J Open (IF
JCR = 3.006; Q1)

receive a
COVID-19
vaccine.

(mean = 3.97).

of the COVID-19
vaccination roll-out).

trusting in medical and
scientific experts (e.g.,, WHO
or national advisors), lower
levels of worry about the
COVID-19 virus, age, not
being prosocial and low
perceived infection risk.

In particular, the strongest
predictors of vaccine
acceptance among the
sampled countries were being
a female, trust in medical and
scientific experts and worry
about the COVID-19 virus.

vaccine acceptance.
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Sample Size

Author, Year, (Number of
Geographic Region, Participants that .
Database; Journal Studv Aim Completed the mstggﬁ'{g:ttégfm Findings Discussion and
(Impact Factor JCR Yy Study;, i.e., Valid . - & Conclusion
2021 and Quartile Respondents) and of the Questionnaire
SJR 2021) Main
Characteristics *
Studies involving
more than one
country
(Mascherini and To examine 29,755 respondents Cross-national A total of 71.3% respondents  Clear, precise and
Nivakoski, 2022) COVID-19 Female (63.8%); >60 Survl?l covering all were very likely or rather transparent messages
[57] vaccine ears (33.7%); livin 27E likely to get the COVID-19 about vaccines need
European Union hesitancy in i1 a ciiy or coi)ty & member states Vlacgne. 8 to be delivered by
Bon the European suburb (39.5%); Multivariate Explanatory variables of policymakers
Vaccine (IF . Union, employed (49.2%); regression models vaccine hesitancy: men, not and scientists,
JCR = 4.169; Q1) {Z?f;ﬁgo;n tertiary education February and March living in cities or city suburbs, namely in social
(66.3%); lives with 2021 (after the being self-employed, media. For instance,

social media
use

spouse (61.8%);
children in
household (34.8%);
bad health (8.3%);
chronic health
problem (46%); close
person had
COVID-19 (38%).

beginning of
COVID-19
vaccination roll-out).

unemployed or unable to
work due to a long-term
illness or disability, students,
singles (not living with a
spouse or partner), living
with children in the
household, tertiary education
(if spending more time using
social media), not reporting
previous exposure to
COVID-19 among close
persons, viewing COVID-19
risks as exaggerated—or
believing that COVID-19 does
not exist (more likely to be
male

and in very good health),
people who use social media
for 3 or more hours daily,
people who report social
media as their main source of
news.

men, people in good
health

and those using
social media as their
main source of news
are more likely to
consider COVID-19
risks

to be exaggerated (or
that COVID-19 does
not exist).

(Price et al., 2022)
58

Norway, the UK, the
USA and Australia
Bon

Social Sciences (no
IF JCR; Q2;
available in Web of
science and Scopus)

To examine (i)
the
willingness in
the general
population to
get the
COVID-19
vaccine nine
months after
the pandemic
outbreak and
(ii) the
willingness to
get the vaccine
in relation to
sociodemo-
graphic
variables,
whether one
has
experienced
COVID-19
infection,
concerns
about health
and family
and trust in
the
information
provided by
authorities
about the
pandemic.

3474 respondents
Female (66.8%);
18-29 years (69.8%);
city (70.4%);
master’s/doctoral
degree (72.5%);
full-time or part-time
employed (66.3%);
infected (55.1%); trust
in public information
provided by
authorities (79.4%).

Cross-sectional
survey

Logistic regression
analysis

24 October and 29
November 2020
(before the beginning
of COVID-19
vaccination roll-out).

A total of 65% respondents
reported being likely or very
likely to get the COVID-19
vaccine (USA 63%, UK 66.6%,
Norway 69.5%, and Australia
71.1%).

Explanatory variables of
vaccine hesitancy: male,
younger people, not living in
a city, unemployed, low
education level (high school
or lower), infected by
COVID-19 personally or
infection within their family,
not declaring to be concerned
about their own health and
the health of next of kin and
not trusting information
provided by authorities.

The trust in the information
provided by authorities about
COVID-19 is an especially
relevant predictor, since a
significantly higher vaccine
acceptance was shown across
all countries.

Information
provided by
authorities should be
used to increase the
proportion of citizens
willin%to get the
COVID-19 vaccine.
Study findings
should be used in
future vaccination
campaigns and
public health
measures.
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Author, Year, (Number of
Geographic Region, Participants that .
Database; Journal Studv Aim Completed the mstggﬁ'{g:ttégfm Findings Discussion and
(Impact Factor JCR Yy Study, i.e., Valid of the Questionnaire & Conclusion
2021 and Quartile Respondents) and
SJR 2021) Main
Characteristics *

USA
(Reiter et al., 2020) To examine 2006 adults Online survey 69% of respondents were These findings can
[59] the . 43% Female; White, Multivariable relative ~ willing to get a COVID-19 Help in guiding and
USA acceptability non-Latinx (67%); risk regression vaccine. planning the
PubMed %f“ married/civil union May 2020 (Before the Explanatory variables of development of
ngffi_ni (llg9 b OVID-19 or lgving with partner 1,4 inning of vaccine hesitancy: if future public health
JCR =4.169; Q Zarf;;lr_;enZTong gSelg/:g;e}&gg};/s;hool C Vgi;logn period) ;esqg?dents thoggh theirlCl efforts to increase the

0); vaccinati riod). ealthcare provider wou tability of

sarmple of Conservative (33%); P acceprablity o

adults in the
us.

no health insurance

not recommend vaccination);
Conservative (political party),

COVID-19 vaccines.

(12%); underlying lower levels of perceived
medical condition, likelihood of getting infected
yes (36%). with COVID-19 in the future;
lower levels of perceived
severity of COVID-19
infection; lower levels of
perceived effectiveness of a
COVID-19 vaccine;
non-Latinx Black; and higher
levels of potential vaccine
harms.
(Khubchandani etal.,  To conduct a 1878 adults A multi-item Likelihood of getting a Special attention to
2021) [60] comprehen- Females (52%), less validated COVID-19 immunisation: the groups identified
USA sive than 40 years (63%); uestionnaire. very likely (52%), in this study as
PubMed and ) White (74%), ogistic somewhat likely (27%), not vaccine-hesitant. It is
Journal of systematic non-Hispanic (81%), regression model likely (15%), definitely not recommended that
Community Health national married (56%), analysis. (7%). evidence-based
(IF JCR = 4.371; Q1) é?ée‘i,sl’ge’;; of  employed full time June 2020 (before the ~ Explanatory variables of communication
Sl (68%) and has a beginning of vaccine hesitancy: females, interventions, such as
ZZSC;;";C ina bachelor’s degree or COVID-19 ) lower levels of education, mass media
communyi ty- higher (77%). vaccination period). employed people, lower strategies and/or
based sample income, people with children POI}CY measures, are
of the at home, Republicans, and defined.
American people who perceived the
adult likelihood of getting infected
population. in the next 1 year as
“definitely not”.
(Ruiz and Bell, 2021)  To assess 804 English-speaking  Internet survey 62.2% of respondents were The present study
[61] the impact o adults. Multiple linear extremely or somewhat likely  contributes to guide
USA people’s main  Female (53.6); White  regression. to get COVID-19 vaccine. public health experts,
PubMed media source race (65.3%); less 15-16 June 2020 Explanatory variables of regarding the
Vaccine (IF of COVID-19  than 45 years (51.6%); ~ (before the beginning  yaccine hesitancy: lower development of the
JCR = 4.169; Q1) éﬁf%’ff,%" marged/hvu})g as of COVID-19 . general vaccine knowledge;  strategies for
hesitancy. married (56.6%); vaccination period). accepting vaccine encouraging uptake
Y postgraduate degree conspiracies; perceiving the of COVID-19
(23.32/0); Democrat severity of vaccines.
G 1'1./ o); preferred COVID-19 as a lower threat;
g(‘)igrlg xf/ci);us news (1st no influenza vaccine uptake
Sy in the current flu season; less
Igé\)l(l\&(el‘;g (/i%' ;%1 than 5 pre-existing health

and 3rd ABC (14.1%).

conditions that make one
susceptible to COVID-19;
female; an income of less than
USD 120,000; party than
Democrat; relying upon social
media for virus information;
intent to get vaccinated was
lower for Fox News (57.3%)
than CNN/MSNBC viewers
(76.4%)) (social media virus
information).
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USA
(Latkin et al., 2021) To examine 1056 A national panel 53.6% participants reported Campaigns should
[62] the prevalence  respondentsFemale survey (telephone intending to be vaccinated. address study
UsA of COVID-19  (70.1%); more than 59 and web) Explanatory variables of findings, i.e.,
PubMed vaccine years (43.3%); White Multinominal logistic  vaccine hesitancy: black and assess in greater
PLoS One (IF hesitancy and (69 %); some college ~ regression Hispanic; females; younger detail the vaccine
JCR =3.752; Q1) Jactors and above (80.5%); 14 and 18 May d ; ts: and g litical concerns of Blacks
associated employed (56.7% ).’ fore th respondents; and poiitica Hispanicsand
with vaccine Py o 2020 (before the party (Conservative). P an
D y
: : USD 50,000 or more beginning of e women to tailor
intentions. (57.1%); not at all CSVID-19 More vaccine-hesitant
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worried about vaccination period). G :
COVID-19 infecting significantly less likely to
family or self (7.2%); report that they engage_:d in
Conservative (28%). the COVID-19 prevention
vative (28%) behaviours (e.g., wearing
masks).
(Nguyen etal., 2021)  To understand ~ 459,235 respondents Census Bureau’s On average, 62% of Interventions
[63] disparities in Female (51.6%); >65  Household Pulse respondents reported being and )
USA vaccine years (21.7%); White ~ Survey . willing to receive at least one ~ recommendations to
Bon intentions and (62.5%); some college Logistic regression COVID-19 vaccine. improve vaccination
Vaccine (IF reasons for or college graduate Models Explanatory variables of coverage and
JCR =4.169; Q1) Zﬂc§lﬂ€ (47.7%); <USD 35,000 6 January -29 March  yaccine hesitancy: confidence should be
esitancy. (19.3%); insured 22%1 he beginni non-Hispanic Black adults designed to ta.rget
(91.7%). E) ¢ Ct:eor\tng-leggmmng with lower income (<USD some populﬁtlonal
vaccination period). i;f?fgfgdyzzrg;g“ %Zﬁ%se}s;ﬁd .
income racial/ethnic
minority groups.
(Omaduvie et al., To examine 68348 respondents Household Pulse 23.5% reported vaccine Knowledge of
2021) [64] whether the Female (51.6%); age Survey hesitancy. state-specific
USA wide (mean = 47.2 years); Multivariable Explanatory variables of information can be
Bon . variations in non-Hispanic White ~ Poisson regression vaccine hesitancy: being useful to define
Population Medicine the burden of (62.6%); married model. Black, having already tested specific intervention
(no impact factor COVID-19 1o/5 6-18 January 2021 e 8 b rograms
e A ! (55.1%); college y £U2] positive for COVID-19, prog :
JCR; indexed in incidence and o (After the beginnin VL
Scopus) mortality degree (26.7%); g 8  female, and living in a
rates across annual household of COVID-19 Republican-“leaning” State.
states are income (USD) less vaccination period).
nssociated than 25,000 (14.4%).
with vaccine
hesitancy.**
(Hao et al., 2022) To understand ~ Approximately National survey On average, around 72% of Study finding
[65] public 6000 respondents . o respondents declared to have  contribute to
USA behaviour Females (59%); age Multilevel logistic gotten vaccinated for the understand the
Bon ) regarding (mean =53); White regression coronavirus. profile of citizens
Vaccine (IF COVID-19 (78%); married (56%); Explanatory variables of who do not accept
JCR =4.169; Q1) vaccination. employed (51%); 9 June and 21 July vaccine hesitancy: not the vaccine, which
Democrat (30%); %gzil(raﬁf;er (t)l?e trusting in President Biden, can be helpful to
vaccinated for the C VID—1g9 lower proportion of their design new pro-
coronavirus (72%). family or grams/interventions.

vaccination period ).

close friends have already
received it, people who do
not have a positive view of
the COVID-19 vaccine, lower
age, White, not married.
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(Impact Factor JCR Yy Study, i.e., Valid of the Questionnaire & Conclusion
2021 and Quartile Respondents) and
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(Dong et al., 2020) To examine 1236 respondents Survey: an online Explanatory variables of Identified preferences
[66] how factors Female (50.89%); age discrete choice vaccine hesitancy: lower should be used to
China related to (mean = 30.27; experiment efficacy (less than 70% or develop COVID-19
PubMed vaccine char- SD = 7.66); A mixed logit 90%); shorter duration of vaccination programs
Health expectations  acteristics, unmarried (38.83%);  regression model. action (less than 12 or 18 in China.
(IF JCR = 3.318; Q1) their 50?1“1 unemployed (0.97%); June and July 2020 months); more adverse
normative d education: tertiary (before the beginning ~ events, number of shots
;ZJZ uence an and above (85.76%). of the COVID-19 (more than one injection);
convenience vaccination period). prodqctlon place )
of vaccination (non-imported vaccines); and
can affect the price (higher price).
public’s
preference for
the uptake of
the
COVID-19
vaccine in
China.
(Wang et al., 2020) To evaluate 2058 adults Anonymous 91.3% respondents reported Education
[67] the acceptance  Female (54.2%); 41 or  cross-sectional that they would accept and communication
China of COVID-19  more years (32.1%); Survey (online) COVID-19 vaccination after strategies from heath
PubMed vaccination in - more than high Multivariate logistic ~ the vaccine becomes available ~ authorities as well as
Vaccines (IF China and school (61.8%); regression Explanatory variables of immunisation
JCR = 4.961; Q1) goe married (67.3%). March 2020 (before vaccine hesitancy: female, programs that
jsr(i)irggestzons the beginning of the unmarried, perceiving a remove barriers (e.g.,
vaccination COVID-19 ) lower risk of infection, not vaccine price and
strategies vaccination period). being vaccinated against vaccination
and influenza in the past season, ggr;‘éfnéi?;r?t) seem to
immunisation not believing in the efficacy of P to alleviat
programs COVID-19 vaccines or not mesls:ures 0 alleviate
accordingly. valuing doctor’s public concerns

recommendations.

aboutvaccine safety.

(Chen et al., 2021)
68]

China

PubMed

Hum. Vaccine
Immunother. (IF
JCR =4.526; Q1)

To understand
the
willingness
and
determinants
for the
acceptance of a
COVID-19
vaccine among
Chinese
adults.

3195 adults

Female (63.6%); >45
years (13.5%);
master’s and above
(32.6%); poor health
(0.4%); chronic
disease, yes (10.4%).

A cross-sectional
survey: an online
questionnaire
Multivariable
logistic regression
May to June 2020
(before the beginning
of the COVID-19
vaccination period).

83.8% were willing to receive
a COVID-19 vaccine
Explanatory variables of
vaccine hesitancy: the risk of
vaccines, complacency in
health, and low frequency

attention to relevant
COVID-19 information.

COVID-19 vaccine
information (e.g.,
safety and efficacy
issues) should be
propagated to ensure
vaccination
acceptance

and coverage.

(Zhao et al, 2021)
[69]

China

Bon

Vaccines (IF
JCR = 4.961; Q1)

To assess the
willingness of
the general
population to
receive
COVID-19
vaccines and
identify
factors that
influence
vaccine
hesitancy and
resistance.

34,041 respondents
Female (53.8%);
18-39 years (60.9%);
urban (79.1%);
college degree or
higher (79.2%);
married (77.5%);
confirmed or
suspected COVID-19
infection (0.3%);
quarantine, no
(88.6%); chronic
diseases (9.1%);
normal symptoms of
anxiety (78.9%).

Online survey
Multinomial logistic
regression analyses
29 January 2021 to 26
April 2021 (40.4%);
1-31 March 2021
(51.1%); and 1-26
April 2021 (8.5%)
(after the beginning
of COVID-19
vaccination).

55.3% of respondents were
willing to get vaccinated.
Explanatory variables of
vaccine hesitancy: female,
young and middle-aged, high
income, residing in cities and
perceived low risk of
infection.

Vaccine acceptance increased
over time, with geographical
discrepancies in vaccine
hesitancy between provinces.

Tailored public health
programs, measures
or interventions
should consider
study findings, such
as differences in the
profile of vaccine
hesitancy between
different regions.
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Geographic Region, Participants that .
Database; Journal Studv Aim Completed the mstggﬁ'{g:ttégfm Findings Discussion and
(Impact Factor JCR Yy Study, i.e., Valid of the Questionnaire & Conclusion
2021 and Quartile Respondents) and
SJR 2021) Main
Characteristics *
UK
(Williams et al., 2020)  To assess key 3436 people (time 1) Two-wave online 74% respondents reported Mass media and
[70] soczodgzmo— A total of 2016 people ~ survey (prospective being willing to receive a social marketing
UK gmphzc (time 2; 2 months study) COVID-19 vaccine. interventions should
PubMed variables and  Jater) Logistic Explanatory variables of address the concerns

Vaccines (IF

intention to

Age (>50 years

regression analyses

vaccine hesitancy: non-white

of subpopulations

JCR =4.961; Q1) accept a (45.9% t1and 515%  Time 1 (t1): from20  (i.., Black, Asian and and diverse
COVID-19 t2); female (79.1% t1 May to 12 June 2020,  minority ethnic); low-income ~ communities.
vaceme. and 82.1% {2); White  weeks levels; low education levels;

(96.3 1 and 96.7 12); 9-12 of national and no underlying medical
and <£16,00009.7% t1  lockdown. conditions/not shielding.
and 9.7% t2). Time 2 (£2): Two

months later

(before the beginning

of COVID-19

vaccination).

(Sherman et al., 2021)  To investigate ~ 1500 adults Cross-sectional 64% respondents declared Findings should be

[71] factors Females (51%); White  survey. ] themselves very likely to used to design

UK associated (84.5%); degree Linear regression become vaccinated against COVID-19

PubMed . with the equivalent or higher analyses. COVID-19. vaccination

Human Vaccines “’,Wl intention to be (52.6%); unemployed 14 and 17 July 2020. Explanatory variables of campaigns, which

{ﬁ:mg?{ofgggp e”{flcs vacqznt;ted (37.1%); extremely (before the beginning  vaccine hesitancy: younger could explain the risk

J 526;Q acgoal‘r/lfD_lg clinically vulnerable - of COVID-19 age; not being vaccinated of COVID-19 to third
’ respondent (29.7%); vaccination period). against influenza last winter; ~ parties and necessity
influenza vaccination lower perceived risk of for everyone to be
last winter, yes getting COVID-19; a less vaccinated.
(32.3%). positive general COVID-19
vaccination beliefs and
attitudes; stronger beliefs that
the vaccination would cause
side effects or be unsafe;
lower perceived information
sufficiency to make an
informed decision about
COVID-19 vaccination; an
higher endorsement of the
notion that only people who
are at risk of serious illness
should be vaccinated for
COVID-19.

(Sherman et al., 2022)  To investigate 1500 adults Online 73.5% of participants reported  Continued

[72] the fag:tors Female (51%); White cross-sectional being likely to be vaccinated engagement

UK associated (84.6%); degree survey ) against COVID-19 with the public

Bon with the equivalent or higher ~ Linear regression Explanatory variables of regarding the need

Public Health (IF intention to (54.5%); full-time analyses vaccine hesitancy: not having ~ COVID-19

JCR =4.984; Q1) get the employment (43.3%); ~ 13-15 January 2021 been /intending to be vaccination is
COVID-19 household incomed (after the beginning vaccinated for influenza last recommended. For
Wﬁa”fm‘m under GBP 10,000 of COVID-19 winter /this winter; lower instance, safety issues
{Zi gzlj’olﬁ of (6.3%); influenza vaccination period). beliefs about social should be
the UK vaccination gas.t acceptability of a COVID-19 highlighted.
national winter (30.5%); vaccine; a lower perceived
vaccination extremely clinically need for vaccination;

Inerable (22.9%) ; :
programime. vi adequacy of information

and extremely
clinically vulnerable
e other(s) in
household (16.9%).

about the vaccine; and
stronger beliefs that the
vaccine is unsafe.
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Database; Journal Studv Aim Completed the mstggﬁ'{g:ttégfm Findings Discussion and
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2021 and Quartile Respondents) and
SJR 2021) Main
Characteristics *

Australia

(Seale et al., 2021) To understand 1420 Australian A national 80% (n = 1143) agreed with These findings

73] the public adults (18 years and cross-sectional online  the should support
Australia perceptions older) survey. statement that getting governmental
guMblé/I;d " re(%ardmg a Male (47.7%); less 5 LOng’ﬂ? vaccinated against COVID-19  political health

VIC Infectious Sfuture than 50 years (56.6%); ~ regression model would be a good way to measures to identify
Diseases (IF COVID-19 not working (41.6%);  analysis. protect themselves against the appropriate
JCR = 3.667; Q1) Zalfsctlzelil: university degree 18 and 24 March 2020 jnfection. strategies that will
’ f&llt;/f); chcrlgi[pic (bfeéocl)”%;%e 1b96gmmng Explanatory variables of support citizens in
ealth condition o -

(25.6%).

vaccination period).

vaccine hesitancy: males,
18-29 year olds, not
self-reporting chronic disease,
not having private health
insurance, and not

internationally travelling in
2020.

getting COVID-19
vaccines.

(Alley et al., 2021)
[74]

Australia

PubMed
International
Journal of
Environmental
Research and Public
Health (IF

JCR = 4.614; Q1)

To determine
whether
willingness to
vaccinate
changed in the
repeated
sample and to
determine
whether
willingness

to vaccinate
was associated
with

2343 Australian
adults (both surveys)
55 years old (46%);
female (66%),
bachelor’s degree or
higher (60%); a
chronic disease (48%);
more than 3 h per
day: social media
(41%) vs. traditional
media (24%).

Two surveys

A generalized linear
mixed model (first
objective) and a
multinominal logistic
regression (second
objective)

April and August
2020 (before the
beginning of
COVID-19
vaccination period).

Willingness to be vaccinated:
April (87%) and August (85%).
Explanatory variables of
vaccine hesitancy: people
with a certificate or diploma;
infrequent users of traditional
media; women.

Strategies to promote
COVID-19
vaccination should
target women, and
people with a
certificate or diploma,
via non-traditional
media channels.

demographics,

chronic

disease or

media use.
(Attwell et al., 2021) To identi] 1313 adults Online survey 65% were willing to vaccinate, The dimension of the
[75] factors that Female (60%); mean ~ Multinomial with 27% being in the undecided group
Australia differentiate age; 58 logistical regression “maybe” category. about receiving a
PubMed those who are (SD =13.20); parents  May 2020 (before the Explanatory variables of COVID-19 vaccine
PloS One (IF undecided with children living beginning of vaccine hesitancy (over a quarter (27%))
]CR =3.752; Ql) from those at home (310/0). COVID-19 suggests that this

who are either
willing or
unwilﬁng to
accept a
prospective
COVID-19
vaccine.

vaccination period).

(respondents were more
likely to be in the COVID-19
vaccine “maybe” than “yes”
group): perceived COVID-19
to be less severe; had less
trust in science; were less
willing to get a flu vaccine
and were female.
Explanatory variables of
vaccine hesitancy
(respondents were more
likely to be in the COVID-19
vaccine “no” than “maybe”
group): they did perceive
COVID-19 to be a hoax

group will be
important to the
effective nationwide
rollout of the vaccine.
Research to
understand the
motivation of
undecides is urgently
needed.
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(Impact Factor JCR Yy Study, i.e., Valid of the Questionnaire & Conclusion
2021 and Quartile Respondents) and
SJR 2021) Main
Characteristics *
Asia
(Albahri et al., 2021) To evaluate 2705 respondents Online cross- 60.1% respondents were Initiatives are
[76] the current Female (72.5%); 44 or  sectionalMultivariable willing to get the COVID-19 recommended to
United Arab vaccine less years (74.2%); logistic regression vaccine. fight vaccine
Emirates hesitancy in @ Emirati (69.8%); analysis Explanatory variables of misinformation. For
Bon segment of the postgraduate (21.5%); 14 to 19 September vaccine hesitancy: female, instance, providing
EIr Onlt;fri;" Public ]%Imited Arab employed (58.3%); 2020 (before the Emiratis, older infogmation on
éﬁ i 6( 461, Q1) (L’I”Xg)tes ;  more than two adults ~ beginning of participants, retired, vaccine safety and
JCR = 6.461; public fisig ?81 2ﬂ?:§/ household C V_ID;.B iod) unemployed, postgraduate, efficacy (e.g., side
associated 2.3%); at least one vaccination period).  not receiving the influenza effects or
factors. child in the o vaccine within the past 2 highlighting the
hc}usehé)ld.(ﬁo.l to); years, not believing in the advantages Qf getting
g‘oe\C,tI%_l";lt?) 5%): seriousness of the COVID-19 ~ herd Immunity
19 (3.5%); or situation or the vaccine’s through vaccination
flu vaccine in the last bility t trol th tural ired
2 years, yes (26.9%). ability to control the over natural acquire
pandemic, perceiving the immunity).
effect of the disease to have a
lower effect on one’s personal
health, not believing that the
public authorities are
handling the pandemic
adequately.
Vaccine safety, side effects
and the belief that one needs
to develop immunity
naturally were the top
reasons for vaccination
hesitancy.
(Alremeithi et al., To assess 1882 people Questionnaire 89% respondents agreed that  Intensification of
2021) [77] The Females (80.7%), Multivariate linear SARS-CoV-2 infection would awareness programs
United Arab knowledge, younger than 40 regression be successfully controlled. and good practices
Emirates attitude and (67.7%), males 4-14 April 2020 over  Explanatory variables of were recommended.
Er?;tiers in Public }Z;élucat;‘cies (19.'3%)/1 U?;Z"/ AP, vaceine hesitancy: less likely
Health (IF infection ﬂiﬁfiﬂ?ﬁé wbrlzf)e} tol‘fl 18 diﬁ{ir(?eﬁf)re UAE na r'naSle' ?lder 8
JCR = 6.461; Q1) by (9.9%), held a covibg &° posn nationa’s, lowet
SARS-CoV-2 s 15 /1D-] ) owledge scores on
> ) s bachelor’s degree or  yaccination period.) . -
including b 54.5%) p SARS-CoV-2 infection and
vaccine ?1 Ol‘ile'l( (7'3 3"0/') females.
acceptance. ** cattiy (79.57).
(Harapan et al., 2020)  To assess the 1359 respondents A cross-sectional 93.3% of respondents would Acceptance of the
[78] acceptance ofa Female (65.7%); less online survey like to be vaccinated (95% COVID-19 vaccine
Indonesia 50- or than 50 years (94.8%); A logistic regression effectiveness) and 67.0% of was influenced by
PubMed 95%-effective  university gradu- model. respondents would like tobe  their effectiveness in
Frontiers in Public COVID-19 ate/postgraduate 25 March and 6 April  vaccinated (50% the present study. It
Health (IF vaccine, when (66.1%); single 6 2020 (before the effectiveness). seems governments
JCR = 6.461; Q1) zlztvzglcglyr’lf?n (55.9%) beginning of the Explanatory variables of need to address the
e COVID-19 vaccine hesitancy (first perceived risk in
fgutheast vaccination period). scenario, 95% C(}SVID—19 communities and
hsza, amorlzg vaccine effectiveness): not more vaccination
the g?nfm . being a healthcare strategies/measures
ilgnoggni sl;;n n professional, and lower for
‘ perceived risk of getting lower effective
infected were associated. vaccines.

Explanatory variables of
vaccine hesitancy (second
scenario, 50% COVID-19
vaccine effectiveness): being a
healthcare professional was
the only characteristic
associated with vaccine
acceptance.
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Author, Year, (Number of
Geographic Region, Participants that .
Date:gbage; ]ourr%al Studv Aim Compll;ted the mstggﬁ'{g:ttégfm Findings Discussion and
(Impact Factor JCR Yy Study, i.e., Valid of the Questionnaire & Conclusion
2021 and Quartile Respondents) and
SJR 2021) Main
Characteristics *
Asia
(Al-Mohaithef and To assess the 992 respondents Questionnaires 64.7% showed interest in Addressing
Padhi, 2020) [79] prevalence of Female (65.83%); (social media accepting the COVID-19 sociodemographic
Saudi Arabia the acceptance  above 45 years (5%); Elatforms and email)  vaccine. determinants as well
PubMed of COVID-19  married (51.61%); ogistic regression Explanatory variables of as tailored health
Journal of vaccine and Saudi (82.06%); analysis. vaccine hesitancy: people education
Multidisciplinary their . graduate (50.1%); Timeframe was not with less than 45 years; interventions to
HCelzilihgagrleg(.IF 1 d"t"rmm”mf unemployed detailed. non-married; lower perceived ~ promote COVID-19
JCR =2.919;Q ?gn g:ﬁ d;;eop € (39.72%). risk of being infected; less vaccination,
Arabia. trust in the health system.
(El-Elimat et al., 2021) ~ To investigate ~ 3100 respondents Online, 37.4% declared that they Study finding should
[80] the Females (67.4%); >35  cross-sectional, and would accept COVID-19 be considered in
Jordan acceptability years (34.3%); self-administered vaccines informative
Bon of COVID-19  ‘married (49.8%); with ~ questionnaire Explanatory variables of vaccination
PLoS One (IF vaccines and children (46.1%); Logistic regression vaccine hesitancy: females, campaigns, such as to
JCR =3.752; Q1) its p{jr;qli;tors postgraduate (21.4%), analysis not receiving the seasonal offer transparent
featiues (SRS o in bognning | puenea acing bolioving - informatinn e
towards . o € P g of vaccination thgt vaccines are not safe, not 24 Yy
these vaccines (ég‘%o/l’)f msulr(e eriod) being available to pay these vaccines (e.g.,
among the §21'9°/Z;/- iﬁrc()m?g p : VaccineS,daio‘lle 35 yea;s old, {)ro}?uclnon)
public in L2 o o/ employed, believing that echnology).
Jordan. ?ritsl?esr?z(z}%gcéi)ﬁe ther.e was a conspiracy
(9.4%); or infected behmd COVID;l?,fI’IOt tI'tl:‘lSt
; in any source of information
w(/§17t}110g)0 VID-19 on Cg)VID-19 vaccines
(Green et al., 2021) To assess 957 adults Cross-sectional People who want to be Besides ensuring an
[81] ethnic and 55% Females; Jews survey vaccinated immediately: men  effective
Israel sociodemo- (63%); Arabs (37%); During October 2020 (27.3% of the Jewish and communication to
Bon raphic factors  single (22.6%); (before the beginning  23.1% of the Arab the general
Israel ] 0””_‘“1 of m Isrgel academic degree of vaccination respondents) and women population, vaccine
ge“’th Zoi’;y “Sigfl“ttf.f o (38:8%); religious period). (13.6% of Jewish and 12.0% of ~ promotion
Cef{e’i’; 425_ 1 ;w a i 1uaes  (20.4%). Arab respondents). campaigns should be
JCR =2.465;Q C(](%}%DS-N Explanatory variables of designed to
vaccines prior vaccine hesitancy: lower level  effectively
to their of education, the belief that communicate to
introduction. the government restrictions target groups.
were too lenient, the
frequency of socialising prior
to the pandemic (goes out
frequently), Arabs and being
female.
(Khaled et al., 2021) To estimate 1038 respondents Phone survey 42.7% of respondents Study findings
[82] the prevalence  Female (31.7%); 40+ Bivariate and declared that they were should be used to
Qatar and identify years (42.4%); multinomial logistic willing to be vaccinated. define tailored public
Bon potential married (73.3%); regression Explanatory variables of health programs,
Vaccines (IF_ determinants  employed (76.8%); modelsDecember vaccine hesitancy: female measure, or
JCR =4.961; Q1) of vaccine Arab (55.8%); lives 2020 and January hnici interventions.
willingness: with others (éS 1%); 2021 (before and after ggnder, Arab ethnicity,
acceptance chronic disease, Yes  the beginning of the migrant status/type and
(strongly (25.8%); COVID-19 COVIB-19 vaccine side effects.
ﬁgs Zi:iiz,nce infection (8.2%); vaccination period).
uarantine status, yes
(strongly ?22 1%); ver Y
disagree) and +70); VELY.
hesifance concerned with
(somewhat COVOID-19 infection
agree, neutral, (32.9%).
somewhat

disagree).
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2021 and Quartile Respondents) and
SJR 2021) Main
Characteristics *
Asia
(Qamar et al., 2021) To assess the 936 respondents Questionnaire 70% agreed to be vaccinated These finding should
83] acceptance of  Female (59.6%); Logistic regression if recommended. be used to define
Pakistan the 18-19 years (38.4%); analysis Explanatory variables of information
Bon . COVID-19 bachelor’s or January 2021 to vaccine hesitancy: female interventions. For
fm;eu‘s (no 1mlia‘3t ;Jhaccme amlong master’s degree February 2021 (before  gender, not being a healthcare ~ instance,
actor; paper also e genera (84.8%); unemployed  the beginning of worker, not being a medical d1ss§m1qat1ng .
available in public in (15.9%); <10,000 (in COVID-19 tudent, no COVID-19 credible information
PubMed) Pakistan. P k N inati iod S u en ’ I}O . - . throueh healthcare
akistani rupees) vaccination period). infection in family or friends, &
(5.6%); married not trusting in the reliability VC\;/orkers. ¢ official
(22.3%); healthcare of media sources regarding overnment othcials,
workers or medical COVID-19 ing in th social media
students (46%); VID-19, not trusting in the  jyfjyencer channels
presence of nat1onlal }%overr;ment to J or media outlets.
19 ; : control the pandemic and not
gof;g\]i)lyl ?)rlr;lf.ﬁecrtllgg believing that COVID-19 can
(45.6%); be debilitating and dangerous
comorbidities to health.
(13.9%).
(Wong et al., 2021) To examine 1200 respondents Random telephone 42.2% of respondents Study findings are
[84] the factors (adults) survey indicated acceptance of relevant formulation
Hong Kong associated Female (71.3%); Multivariate logistic COVID-19 Vacrc)ine. and implementation
PubMed with >65 years (46.8%); regression Explanatory variables of of vaccination
Vaccine (IF acceptance of married (77.5%); 27 July 2020 to 27 vaccine hesitancy: lower strategies.

JCR = 4.169; Q1)

vaccine based
on

(1). constructs
of the Health
Belief Model
(HBM), (2).
trust in the
healthcare
systgm, new
vaccine
platforms

and manufac-
tulrers and 513).
self-reporte
heglth
outcomes.

education: tertiary or
above (22.9%);
unemployed (3%);
chronic conditions
(51.4%).

August 2020 (before
the beginning of the
COVID-19

vaccination period).

perceived severity (severity
and consequences of having
COVID-19 by 4 items); lower
perceived benefits of
COVID-19 vaccine (value or
efficacy of receiving
COVID-19 vaccine by 4
items); lower cues to action
(triggers for receiving
COVD-19 vaccination by 4
items, including
recommendations by the
government, physicians,
family members and friends,
respectively); lower
self-reported negative health
outcomes (measured by the
presence of chronic
conditions and the
self-report health-related
quality of life (HRQoL)) and
lower trust in healthcare
system or vaccine
manufacturers.

(Hanna et al., 2022)
[85]

Lebanon

Bon

Journal of
Pharmaceutical
Policy and Practice
(no IF JCR; Q1;
indexed in Scopus)

To assess the
COVID-19
vaccines’
acceptance
and related
determinants
in the
Lebanese
population.

1209 respondents
Females (67.1%);
living in rural area
(25.9%); single
(41.4%); living in the
same household with
children (44.8%);
advanced degree
(38.9%); employed
(74.7%); obese
(14.2%); allergies to
medication (11.7%);
no previous
COVID-19 infection
(79.4%).

Online questionnaire
via social media
platforms

Binary logistic
regression

16 February through
25 February 2021
(Before the beginning
of COVID-19
vaccination period).

63.4% reported they would
accept COVID-19 vaccination.
Explanatory variables of
vaccine hesitancy: lower
general vaccine knowledge
index, living in a rural
residential area, not having
hypertension, having a food
allergy, lower fear of
experiencing COVID-19
infection and not receiving or
not wanting to receive
influenza vaccine.

Education and
awareness programs
are needed to
improve knowledge
about COVID-19
infection and
vaccination, such as
among residents of
rural areas.
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2021 and Quartile Respondents) and
SJR 2021) Main
Characteristics *

Asia
(Hwang et al., 2022) To investigate 13,021 adults National survey 60.2% of the participants were  Identified predictors
[86] (1) the Female (50.2%); Logistic multivariate  not vaccine-hesitant. variables should be
South Korea prc;jvalence 20-39 years (33.5%);  regression Explanatory variables of considered in future
Bon ana reasons spouse (71.5%); October to vaccine hesitancy: lack of studies.
Human Vaccines and jé)(r)VID 19 college graduate December 2020 confidence in the COVID-19
Immunotherapeutics - (57.9%); employed (before the beginning  vaccine, less or no fear of
(IF JCR 4.526; Q1) paccine (3  (67.3%); good health ~ of COVID-19 COVID-19, unstable job

s:ﬁ; %z;y 5 status (94.6%); or no vaccination period). status, decreased /lower

thaf ha religion (71.5%). family income, experienced

higher rates of worsening healt.h status

vaccine during pandemic, younger

hesitancy and age, no religious affiliation

;1 3) vaccine and political conservatism

esitancy

predictors.
European Union
(Prati et al., 2020) [87]  To determine 624 adults Questionnaire: online  75.8% respondents intended Trust, conspiracy
Italy the extent to Women (54%); aged platform. to receive a vaccine. beliefs and worry
PubMed which Italian. between 18 and 72 Multinomial logistic =~ Explanatory variables of should be considered
Health Education prl@ intend  years regression vaccine hesitancy: a lower when designing new
Research (IF 0 =3231; Model. level of to health risks; inati
ICRaamon  weed TG April 2020, a lower level of nstitutional  programs.

vacqzn;’ employed (52.4%); (Before the beginning  trust in Italian government,

gaagg.cov_z ethnic minority of COVID-19 Ministry of Health and

and to group (4.0%). vaccination). physicians and declaring to

investigate not know about the

its non-natural origin of the

associations virus.

with worry,

institutional

trust and

beliefs about

the

non-natural

origin

of the virus.
(Bagic et al., 2022) To assess the 758 respondents A sociological 63.9% declared they would Study finding should
[88] determinants  Female (58.2%); 45 or  surveyBinary logistic = receive a COVID-19 be considered when
Croatia and reasons more years (62.8%); regression vaccination. designing
Bon for . bachelor’s, master’s 4 March and 11 April Explanatory variables of informative
Croatian Medical Coronavirus degree or higher 2021 (after the vaccine hesitancy: women, vaccination
Journal (IF disease 2019 (45.4%); settlement beginning of younger age groups campaigns.
JCR = 2.415; Q3) (COVID-19) size up to 10000 COVID-19 (especially 25-34 year olds),

Z“C_Ctme . (46.4%); children in vaccination period). persons

CESZ ?ﬁcy m the household (0-17) residing in households with

roatia. (34.1%); Trust in the children, smaller settlements,

government (40.9%);
or assessment of
SARS-CoV-2 virus
infectionrisk—small
or no risk (23.3%).

persons with lower levels of
education, perceiving
infection as a low risk or low
levels of trust in the five main
actors responding to the
COVID-19 pandemic (the
National

Civil Protection
Headquarters, government,
healthcare

system, scientists-researchers
and media).
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(Number of
Participants that
Completed the
Study, i.e., Valid
Respondents) and
Main
Characteristics *

Methods; Date of
the Administration
of the Questionnaire

Findings

Discussion and
Conclusion

Latin America

(Carnalla et al., 2021)  To estimate 10,796 respondents Data from 62.3% declared they would National campaigns
89 the Female (54.5%); 40 or ~ the COVID-19 accept COVID-19 vaccination — on COVID-19
Mexico willingness to more years (46.1%); Natiqr_lal Health and Explanatory variables of vaccination should
SBSEId Publica de Zg;ﬁ;’é‘;w elementary school ﬂui}tmn .Slirlve}’ p vaccine hesitancy: female, target thﬁ m'(t)ret
: 30.8%); low ultinomial logistic older age, lower educational vaccie-hesitan
M;;“CO (IF JCR 2.259; (COVItD -19 )i (socioec)onomic level regression level, l§wer socioeconomic subgroups.
Q t?zcecf\fleggssnm (33.3%); unemployed August to November  status and working in the
lation (29.6%); chronic 2020 (before the informal sector.
POPIEION. . Jisease, yes (19.9%).  beginning of
and to identify 4 COVID-19
js[aoccggfgonomlc vaccination period).
associated
with vaccine
hesitancy
and refusal.
(Moore et al., 2021) To know the 173,178 respondents Anonymous online 10.5% of respondents were The identified
[90] vaccine Females (67.1%); >40  survey vaccine-hesitant. explanatory variables
Brazil hesitancy years (70.6%); White ~ Multivariate logistic Explanatory variables of can facilitate the
Bon profile in (71%); completed model vaccine hesitancy: assigning elaboration of
Vaccine Brazil. secondary or more 22 t0 29 January 2021 importance to the vaccine ‘s communication
(IF JCR = 4.169; Q1) (81.8%); <USD 197.17  (after the beginning efficacy, fear of adverse strategies to increase
(5.9%); children, yes of COVID-19 reactions, assigning vaccine adherence,
(64.2%). vaccination period).  importance to the vaccine’s ~ although the global
country of origin, male vaccine hesitancy
gender, having children, 9 was low.
years of schooling or less,
living in the Central-West
region, age > 40 years,
monthly income <USD
788.68., White, not residing in
state capital, less fear of
catching COVID-19, no family
member died or admitted to
ICU for COVID-19.
Caribbean
(De Freitas et al., To evaluate 615 respondents Online survey 62.8 % of participants Study findings may
2021) [91] public trust in  Female (66%); 18-29 Binomial logistic declared that they would get ~ be used to design
Trinidad and Tobago  information years (53.8%); regression the COVID-19 vaccine. and prioritise future
Bon . sources, university or higher 10 November to 7 intervention areas.
Lancet Regzogml confidence in education (84.6%); December 2020 (after ~ Explanatory variables of
g:fﬁiff)’ lﬁ?{;@]" ICCI':S Z;stztutzons healthcare 218 \bﬁ iqlgling of vaccine hesitancy: not
launched July 2021, COVID-19 Eﬁ?f)iiﬁ?ﬁés(g 1‘7eé0), vaccination period). fﬂf;\t;n% ?51\1/61%?{191 srflzgttors 0
indexed in PubMed)  vaccine 4 & ’

willingness in
Trinidad and
Tobago.

(11.7%).

believing that everyone
should be vaccinated
according to the national
immunisation

schedule and not willing to
get flu vaccines.
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Author, Year, (Number of
Geographic Region, Participants that .
Database; Journal Study Aim Completed the mg%ﬁfgﬁ:&zzf)n Findings Discussion and
202} and Guariile. Respendents)and  Of the Questionnaire Conelusion
SJR 2021) Main
Characteristics *
Africa
(Kollamparambil To assess the 4440 respondents Nationally 55% of Clearer information
etal., 2021) [92] level of Age, years representative the population had a strong on the risk messaging
South Africa COVID19 (mean = 40.47); National Income acceptance of the vaccine. on COVID-19 vs.
Bon , oaccine minimum = 0; Dynamics Explanatory variables of efficacy and safety of
BMC Public Health }516511{;1172? n maximum = 1: Study—Coronavirus  vaccine hesitancy: lower the vaccines.
(IF JCR = 4.169; Q1) South Africa,  chronic illness Rapid perceived risk of infection, Information
identify the (mean = 0.168); Mobile Survey lower perceived efficacy of campaigns should
socioeconomic  COVID-19 awareness NIDS-CRAM TP 4 target the identified
patterns in (mean = 0.096); male gurvey ) \(I:aocg/l?[e),l 190w$rtawévareness of groups.
vaccine = . ey . -relate
hesitancy and E,rf;eri?ed /Ovéﬁﬁ)' Logistic regression information, lpwer income,
highlight partner models non-black African population
insights from  (mean = 0.479); 2-28 February 2021 group (denial non-black

the national
survey that
can inform the
development

ofa
COVID-19
vaccination
acceptance
communica-
tion
campaign.

urban (mean = 0.76).

and March 2021
(before and after the
beginning of
COVID-19
vaccination period).

African, religious), the young,
less educated and those
without partners.
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