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ABSTRACT

The objective of this study was to systematically review the selected literature and identify the rate and reasons for
acceptance and hesitancy among the common public toward coronavirus disease 2019 (COVID-19) vaccination
in various countries. The systematic review was conducted in compliance with the “Preferred Reporting Project
for Systematic Evaluation and Meta-Analysis” recommendations using search words in search engines (PubMed,
Scopus, Google Scholar), and the cross-sectional studies were screened based on inclusion and exclusion standards.
Institute of Joanna Briggs. A critical analytical checklist was used to evaluate publication bias in the included studies.
The analysis was performed using the 4.0.5 version of R. Of the 84 articles screened, 18 were included. Ten articles
that assessed the acceptance of COVID-19 vaccination in 22,212 participants reported an overall 59.6% acceptance
rate with highest in Malaysia (94.3%) and the lowest in Hong Kong (42.2%). The proportion of the vaccination
acceptance rate published in 16 studies with weighted mean difference (WMD) was 63.79% (95% CI: 54.19%—
73.39 %; P = 100 %; p < 0.00001), and the proportion of hesitancy rate in 8 studies with WMD was 25.13% (95%
CIL: 17.21%-33.06%; I* = 100 %; p < 0.00001). Hesitancy to get vaccinations was due to concerns about adverse
consequences, lack of reliability, belief as a biological weapon, newness, issues regarding effectiveness and safety,
and not wanting to be the first to receive the vaccination. COVID-19 vaccine acceptability rates overall were around
64%, and concerns about vaccine safety had led to hampered vaccination promotion among the public.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) in 2019 that
emerged from Wuhan, China caused a devastating impact on

the socioeconomic crisis globally, distressing the day-to-day
life, business, and mental health of the citizens [1]. SARS-
CoV is the cause of severe acute respiratory syndrome, which
has resulted in a massive surge in mortality and morbidity rates
across the globe [2—-5]. To reduce the pandemic, governments
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of various countries took measures like initiating curfews,
ushering in quarantine of suspected individuals and augmented
centres for testing and treatment of patients [6]. As COVID-19
spread across the globe, governments turned to research and
vaccine production to combat the disease [7]. Therefore,
COVID-19 vaccines were in need of the hour as they were
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considered the main source to halt the robust negative impact
of the pandemic on education, the economy, healthcare, and
countless other activities of a functioning society [8].

As estimated by the World Health Organization,
vaccines are believed to have prevented at least 10 million
fatalities globally between 2010 and 2015 [5]. Despite the
growing evidence that vaccines are safe [9,10], vaccine
skepticism also exists [11,12]. Ironically, vaccine hesitancy
is also a result of their effectiveness, as some people are less
worried about contracting the infection, which contributes to
increased vaccine hesitancy [13]. High vaccination coverage
in South East Asia was essential to reduce the spread of the
COVID-19 global health crisis COVID-19. However, there
was uncertainty about the effectiveness and safety of these
vaccines for individuals because of the momentum of vaccine
development and approval in less than a year or the insufficient
testing data [14—16]. The public’s doubt about vaccines has
become an increasingly important global issue, and this attitude
of vaccine hesitancy can impede herd immunity. The rate of
acceptance and hesitancy toward vaccines has become vital for
defining public health policies and attaining herd immunity.
Outbreaks may persist if a large portion of the population refuses
or delay vaccination, preventing herd immunity [17]. Obstacles
in vaccinating the entire global population arise because of
varied vaccine demand in people with low and intermediate
incomes compared to those with high income countries with
diverse educational backgrounds. It is now imperative that
governments ascertain the degree of demand and acceptability of
COVID-19 vaccination to guarantee community preparedness
[18,19]. Effective communication, tailored interventions, and
data-driven decision-making are essential components of
a comprehensive strategy to combat vaccine hesitancy and
protect public health [20]. Studies focusing on the perception
and acceptance of COVID-19 vaccination by the common
public were in greater need to identify the reasons for hesitancy
toward vaccination and implement strategies to overcome it.
This systematic review and meta-analysis assessed the rates
of acceptance and hesitancy, the determinants of vaccine
acceptance, and hesitancy among the common public toward
COVID-19 vaccination.

MATERIALS AND METHODS

This analysis was conducted from April 2020 to
December 2021 based on the “Preferred Reporting Project
for Systematic Evaluation and Meta-Analysis” guidelines
(PRISMA) [21]. The present meta-analysis was registered in
PROSPERO [Registered Number CRD42024 550407].

Selection criteria and research questions

The research questions identified for this review are:
what are the rates and determinants of COVID-19 vaccine
reluctance and hesitancy in the general population and can
the acceptance and hesitancy be assessed by cross-sectional
studies using validated questionnaires or surveys. Studies that
satisfied the following PICOS criteria were deemed acceptable
for consideration in the population (P): studies conducted
in the general population; the intervention (I): studies that
investigated COVID-19 vaccination acceptance/reluctance

assessed via a questionnaire or survey; the comparator (C):
studies that used tools for measurement with validation to
assess the acceptance and hesitancy views; and the outcome
(0): studies that identified the rates and determinants of
vaccine acceptance and hesitancy. The study design (S) is the
cross-sectional research part of this meta-analysis. The studies
were selected by three investigators (T.G., B.P., and V.R.N.),
and the first screening of the identified titles and abstracts
was performed. The second screening for peer-reviewed full-
text articles was also completed following the first screening.
Studies such as case reports, basic research, medical news,
popular science pieces, nonmedical papers, letters, comments,
and conference abstracts were not included.

Statistical analysis

The R software version 4.0.5 was used to build the forest
plots and conduct statistical analysis. The single proportions were
examined using a random-effects meta-analysis to calculate the
combined percentage of vaccine acceptance and reluctance. The
chi-square test [95% confidence interval] was used to estimate
the within-study variation, whereas the maximum likelihood
estimator for tau2 was employed to assess the between-study
variation. Heterogeneity was evaluated using the higgins’s
and Thompsons’ ? measures. The ? values, which range from
0% to 100%, correspond to low, moderate, and high levels of
heterogeneity, respectively, with values of 25%, 50%, and 75%.
Significant heterogeneity was denoted by 50% of the * value.

RESULTS

Our search strategy identifies 758 studies, of which
84 articles were meet the eligibility and 18 articles satisfied
the PICO criteria (Fig. 1), with a total population of 74409
(Table 1. A forest plot was drawn for the pooled proportion
of vaccine acceptance (16 studies) [22-36,37] and vaccine
hesitancy (8 studies) [23,24,25-27,31,38,39]. Out of the 18
studies, 16 studies had reported vaccine acceptance, and six
studies reported vaccine acceptance and hesitancy [22,24-28].
Overall, only two studies had reported vaccine hesitancy only
[40,41].The pooled estimates of COVID-19 vaccine acceptance
rate reported in the 16 studies consisted of 40106 individuals,
providing a pooled estimate of 63.79% (95% CI: 54.19%—-73.39
%) with considerable heterogeneity (y* = 8265.4, p <0.00001;
> =100 %) (Fig. 2). Furthermore, the pooled estimates of
COVID-19 vaccine hesitancy reported in the 8 studies, consists
of 45629 individuals, providing a pooled estimate of 25.13%
(95% CI: 17.21%-33.06 %) with considerable heterogeneity
(> = 8265.4, p <0.00001; 7 =100 %) (Fig. 3).

Studies on the rates and determinants of vaccine acceptance

There were 10 studies reported on the acceptance
rate of COVID-19 vaccination [19,23,25,28-30,32,35,36,37].
Subgroup analysis of the population studied in the articles on
acceptance rates of COVID-19 immunization as stratified by
country (Supplementary Material Table 1). A total of 22,212
people were involved in all 10 studies, and all were cross-
sectional and conducted online. With a study population
ranging in age from 18 to 79 years old, female engagement was
higher (59.97%), and most of the analysed population were
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Figure 1. PRISMA flow chart outlining literature search.

employed; most of the participants resided in the urban region.
Evaluation of the studies’ quality concerning bias risk was part
of the review. The acceptance rate was found to be 59.6%,
with the highest in Malaysia (94.30%) [33] and the lowest in
Hong Kong (42.20%) [34]. The main factors influencing the
acceptance of vaccination were older age, having received
an influenza vaccination the previous winter, feeling that one
was more likely to contract COVID-19, having more positive
general beliefs and attitudes about COVID-19 vaccination,
having fewer beliefs that the shot would be unsafe or cause side
effects, feeling that there was enough information to make an
informed decision about COVID-19 vaccination, and having
less support for the idea that only those at risk of serious illness
should receive the vaccination [37]. Overall, earning more and
having higher education levels enhanced vaccine acceptance.
In addition, the other determinants of acceptance of vaccines
involved government trust [25], the conviction that vaccination
reduces fear of contracting COVID-19, the readiness to
vaccinate to protect others, and the importance of following
medical advice [29].

Studies on the rates and determinants of vaccine hesitancy

There were two publications on vaccination
hesitancy [38,39], conducted by online survey in the United
Kingdom (UK) and France, with 32361 and 1942 participants,
respectively (Supplementary Material Table 2). The participants
ranged in age from 18 to 65 years. Female engagement (63%)
was higher, and the majority of the population was employed.
The majority of participants (76.05 %) lived in metropolitan
areas [38,39]. The reasons behind immunization reluctance
among the population were that France had the highest level
of apprehension and refusal and an overall hesitance rate of
72.0%. Negative attitudes toward vaccination in France were
stabilized by mistrust in the efficacy and safety of the new
COVID-19 vaccines, lower vaccination compliance in the past,
unwillingness to pay for vaccination, and reduced perceived
severity of the illness [39]. The UK study had a hesitancy rate
of 37 %, and the strong determinants of hesitancy included high
mistrust of vaccine safety, strong worries about unexpected
consequences, worries about profiteering in the business sector,
and a strong preference for natural immunity [38].
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Table 1. Demographic characteristics of the population in studies on the acceptance and hesitancy of COVID-19 vaccination.
Place altd Gender Occupational status of the study Educational status of the study Study setting
S.No Author, year sample size Age (years) R . (rural/urban
(%) population population
N) etc,)
1 Akarsu Turkey 18 and F:62.8% Not working: 12.6; Student: 13.7%; Literate: 0.3%; Literate: 0.4%; Not mentioned
etal [22] (N=1759) above M: 37.2% Health care professional: 40.6%. Primary School: 2.8%; High
U Others: 33.1% School: 10.9%.
UG: 63.6%; PG/PhD: 22%
2 Al Mohaithef Arabia Saudi 18 to 65 F:65.83 % Government: 43.15%; private sector: PG: 20.06%; UG: 50.10%; Not mentioned
etal [23] (N=992) years of age M:34.1% 15.22%; Self-employed: 1.92%; Diploma: 15.42%; high school:
and above . Unemployed: 39.72% 14.42%
3 Bendau Germany 18-84 F:77.5% Not mentioned Intermediate or lower secondary ~ Not mentioned
et al. [24] (N=1779) school degree: 14.7%; Higher
M:21.8% . . .
education entrance qualification:
0:5.62 % 25.2%.
University degree: 59.8%
4. Faasse and Australia Not clearly  F:75.2% Not mentioned High school only: completed Not mentioned
Newby (N=2174) specified. M: 23.1% (Year 12) or not completed (Year
et al. [25] neoRe 11 or below): 24.6%.
. 0,
O:1.7% Grade certificate, diploma, or
advanced diploma: 24.3%; UG:
25.9%; PG/Graduate diploma:
25.0%; Not stated: 0.3%
5. Fisher USA 18-93 F:51.5% 49.3% of respondents were working as  9.7% of people did not have a Household
etal. [26] (N=991) M: 48.5% paid employees; 8.3% were working high school diploma; 28.2% Population
SEEe as independent contractors; 1.2% were  have one; 27.6% have some
unemployed; 6.7% were unemployed college education; and 34.5%
but seeking employment; 19.5% had completed college or more.
were unemployed but disabled; 9.9%
were unemployed; and 5.2% were
unemployed but employed.
6. Kessel Belgium 18-80 F: 51%, Working; 51%; Homemaker: 4%; Primary education: 3%; Dutch: 57%
etal [27] (N=2698) M: 49% Student: 8%; Unemployed: 7%; secondary education at the French: 43%
s Disabled: 6%; Retired: 24% first degree: 10%; secondary
education at the second
degree:13%; secondary
education at the third
degree:35%; and higher
education (not including
universities): 24%; UG/PG:
14%, PhD: 21.1%.
7. Kreps USA 30-58 F:51% Not mentioned Less than two years of Not mentioned
et al. [28] (N=1971) M: 49% education: 2%; high school/
' ’ GED: 21%; some college: 30%);
four years of college degree:
24%; and graduate school: 24%
8. Lazarus USA 18-65 years  F: 53.5% Not mentioned Below the high school level: Not mentioned
etal. [29] (N=17423) ) o 28.6% Senior high school or
M:45.8% college: 35.0%; bachelor’s
degree: 27.6%; postgraduate
degree: 8.8%
9 Machida Japan 20-79 F: 50.6% Employed:60.48%.Unemployed: UG or above: 52.6%. Tokyo
= 0, .
etal. [30] (N =2956) M: 49.3% 39.51% Below UG level: 47.3% Metropolitan
10.  Abu-Farha Middle east 18 and F: 62.4% Holding medical-related degreeNo: UG: 60.3%; PG/PhD: 20.6%; Not mentioned
etal [31] (N=2925) above 4.2%; Yes: 45.8% school level or below: 7.2%;
M: 37.6 % .
diploma: 11.9%;
11 Wirawan Indonesia 20-26 F:61.1% Unemployed: 5.4%; Student: Without higher Not mentioned
et al. [32] (N=1779) M: 38.9% 9.8%;Part-time employment: education: 36.2%; With higher
. . 0

16.7%Full-time employment: 38.1%

education: 63.8%

Continued
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Place al}d Gender Occupational status of the study Educational status of the study Study setting
S.No Author, year sample size Age (years) R . (rural/urban
(%) population population
™ etc,)
12 Wang China 18 and F:54.2%, Employed:80.2%.Unemployed:19.8%  Middle school and below: 6.7%;  Urban: 79.6%;
et al. [33] (N=2058) above M: 55.8% High school: 33.2%; Associate rural: 20.4%
Fooere or bachelor: 55.4%; Master and
above: 6.4%
13 Wong Hong Kong  More than ~ F:71.3% Student: 4.3%; Unemployed: Primary or below: 36.8 %. Not mentioned
et al [34] (N =1200) 55 ) o 3.0%;Retired: 35.7 %; Housewife: ) o). .
M: 28.7% 34.6%;Medical or healthcare: 0.8 if;(im}?:rr'yi ; %‘f/éi{—g?tsl:(?/to
%;Restaurant: 0.7 %; Public transport answger' 0 8"/. o et
driver: 0.9%; Others: 17.3 %; Refused HRah
to answer but employed: 2.6 %;
Refused to answer unemployed: 0.3%
ong alaysia ot clearly 1 66% rofessional and managerial: 55.5%; econdary and below: 10%. rban
14 W Malaysi Not clearl F: 66% Professional and ial: 55.5% S d: d below: 10% Urb:
et al. [35] (N=1159) specified s General worker: 20.4%; Students:  ono
M: 34% 8.5%; Housewife, retired, unemployed, Tertiary: 90%
and others: 15.6%
15  Cho China 18-60 F:63.3%  Not mentioned High school: 14.6 %; UG: Urban: 78.9 %
etal. [36] (N=128742) M:36.7% 63.5%; PG: 22.0% Rural: 21.1%
. . ()
16  Paul United 18-65 F: 74.9% Employed: 58.2%Unemployed 41.8%  PG: 26.6%; UG: 41.8% Urban:74.4%
et al [38] Kingdom M:25.1% Vocational or A-level: 17.4% Rural 25.6%
(N=32361) e 11.4% for GCSE 11.4%
2.8% without qualifications
17 Schwarzinger France 18-64 F:51-1% Employed in private sector: Higher education: 44-0%21.6%  Rural: 70.1%
et al. [39] (N=1942) M: 48-9% 42-7%Employed in public sector: of graduates from high school; Urban: 29-9%
' ’ 21%-2%Unemployed: 36-1% 34.4% of undergraduates
18 Sherman UK 18-87 F:51% 45.2% were full-time; 17.1% were UG/PG: 52.6%, Other or no Not mentioned
etal. [37] (N =1500) M: 49% part-time; 37.1% were unemployed; qualification: 46.9%, Prefer not
. 0

0.1% were unsure; and 0.5% preferred
not to answer.

to say: 0.5%

F: Female; M: Male; O: others/third gender; UG: Undergraduate; PG: Post-graduate; Ph. D: Doctor of philosophy; GED: General education development test; GCSE:

General certificate of secondary education.

Studies on both acceptance and hesitancy

Sixpublications from China, the United States, Belgium,
Germany, Turkey, and Middle Eastern countries assessed both
acceptance and hesitancy rates [22,24,26,27,31,36]. A total of
8,927 people participated in these studies, ranging in age from 18
to 80 years, with a higher female participation (52.91%) majority
being employed (Supplementary Material Table 3). Belgium
has a higher acceptance rate of 73.0% [27]. The determinants of
acceptance included: the necessity of vaccination to safeguard
family [22]; anxiety and health-related worries [24], people’s
faith in the government, delivery system, and vaccine [36];
knowing someone who has been hospitalized for COVID-19,
belonging to a medically vulnerable group, educational status
[27], being single, earning more than $1,000 a month, being
a doctor, and being extremely afraid of COVID-19. The total
vaccine hesitance rate was 40.6%, with the highest hesitance
rates of 75.1 % in the Middle East (Jordan, Saudi Arabia,
Lebanon, and Iraq) [31]. Vaccination hesitancy was due to
fear of side effects, lack of vaccine reliability, perception of
COVID-19 as a biological weapon, concerns on the safety,
efficacy, and newness of the vaccine, and not wanting to be the
first to receive the vaccination. Other determinants of hesitancy
included: fear of the rigor with which tests were conducted,
fear of the vaccine content, need for more information; fear of

compatibility with one’s health issues (e.g., allergies, comorbid
conditions), religious convictions, lack of belief in vaccine
efficacy and safety, and previous terrible vaccine experiences.

Quality assessment of the included studies

The studies with methodological quality were
eventually incorporated into the systematic review, and the Joanna
Briggs Institute Critical Appraisal Checklist for Cross-Sectional
Studies was used to evaluate how well the studies addressed
the potential for bias in their design, conduct, and analysis
[42]. The nine evaluation criteria/ parameters of the checklist
included: (i) a sample frame that addresses the specific audience;
(i1) appropriate selection methods; (iii) sufficient sample sizes;
(iv) study participants and setting characterizations; (v) enough
statistical investigations; (vi) uses appropriate techniques for
the aforementioned parameters; (vii) uses valid measurements
for all the study subjects; (viii) the use of appropriate statistical
analysis; and (ix) an adequate response rate. Answers such as
yes, no, unclear, or not applicable are assigned to each item.
(Supplementary Material Tables 4 and 5; Supplementary Material
Figs. 1 and 2). The quality assessment of the included studies was
conducted by the authors (PBS, VRN, and RKP). A high-quality
(80% and above), moderate-quality (60%—-80% score), and low-
quality (60% and below) classification was made based on the
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Mean Difference Mean Difference

Study or Subgroup  Mean Difference  SE Weight IV, Random, 95% Cl IV, Random, 95% Cl

Akarsu, 2020 3076 167 6.2% 30.76(27.49,34.03) .

Al Mohaithef, 2020 6471 151  6.2% 64.71(61.75,67.67) e

Bendau A, 2021 6447 113 6.3% 64.47 (6226, 66.68) e

Faasse K, 2020 5042 1.05 6.3% 59.42(57.36,01.48) =

Fisher KA, 2020 5762 156 6.2% 57.62[54.56, 60.68) .
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Figure 2. The combined fraction of vaccine acceptability is represented by a forest plot.
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Study or Subgroup  Mean Difference  SE Weight
Akarsu, 2020 17.76 139 12.4%
Bendau A, 2021 506 056 126%
Elise P, 2021 13.99 019 126%
Faasse KK, 2020 42,38 156 12.4%
Kessel R, 2021 26.98 085 125%
Michaél 5, 2021 28.78 102 125%
Rana A, 2021 3258 086 125%
Wang C, 2021 3291 05 126%
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Testfor overall effect Z=6.21 (P < 0.00001)

Figure 3. A forest plot representing the combined percentage of vaccine reluctance.

items in the assessment instrument mentioned above. included
studies were 90% high, 4% moderate, and 6% low quality based
on brigg’s criteria. To estimate the publication bias, we plotted
the funnel plot along with Begg’s test, in which a p-value of <
0.05 was considered significant. In the present study, the p-value
was approximately 0.271.

DISCUSSION

This review explored attitudes toward hesitancy and
acceptance toward COVID-19 vaccination among diverse
populations from varied geographical and cultural backgrounds.
This review identified the highest hesitance rate of 75.1 % in
the public of Middle East countries [31], followed by 55% in
Turkey [22]. Studies in the UK have reported varied responses
toward COVID-19 vaccination, with an acceptance rate of

64% Sherman et al. [37] and a hesitancy rate of 14% [37].
France recorded a hesitancy rate of 72.8 % [39], and the most
compelling reasons identified in these studies included distrust
of the safety and effectiveness of the vaccine and the lower
perceived severity of the COVID-19 pandemic. More than half
(56.6%) of the people who explained that they did not want
to get vaccinated also had anti-vaccination attitudes, beliefs, or
emotions [27,31,34]. This review also identified participants’
willingness (5.8 %) to obtain a vaccine if it is available for free
of cost [39]. Economic considerations are also important, and
our research supports this. Furthermore, vaccination uptake was
predicted to be lower in younger individuals, those with reduced
risk of severe COVID-19, women, less educated individuals,
and persons with lower levels of faith in the government.
This hesitant segment, however, may play a crucial role in
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determining whether the population can develop herd immunity
against coronavirus.

The vaccination acceptance rates were 94% in Malaysia
[35], 91% in China [36], and 72% in the USA [28]. Apart from
common reasons like higher educational status, higher income, and
trust in the health system, approximately 49 % of the participants
expressed willingness toward COVID-19 immunization as it
was crucial for their own safety as well as for the protection of
their family [22,30]. Around 28% of the population was found
to be in Favor of vaccination in general but apprehensive about
COVID-19 vaccination because of its shortest development
time and concerns about commercial profiteering [37]. This
research also identified that communication and educational
initiatives should target the group identified as pro-vaccine but
dubious of COVID-19 vaccination, rather than concentrating on
vaccine skeptics or anti-vaxxers, who will find it more difficult
to convince that COVID-19 vaccination is required [28,34,37].
Approximately 65% of'the participants reported that their primary
sources of information about COVID-19 and its vaccination
were television and social networking sites. Disseminating false,
inaccurate, and distorted information, however, can be done by
unaffiliated sources that could be detrimental to the public’s
mental health by causing worry, despair, and fear [36]. This anxiety
could therefore make people less likely to accept a potentially
safe and effective COVID-19 vaccination, which could stop the
pandemic. It was found that having a degree in medicine, having
previously received the influenza vaccine, fearing infection
from COVID-19, and having a higher fear score were additional
factors that significantly and favourably influenced willingness to
receive the vaccine. Conversely, a history of COVID-19 infection
increased the likelihood of refusing vaccination [26,38]. Public
health campaigns that aim to increase the uptake of COVID-19
vaccination should therefore concentrate on educating and
building trust among those who are reluctant or unsure about
getting vaccinated about the safety, effectiveness, and side effect
profile of the vaccine, the significance of adhering to social
distancing guidelines, and the availability of clear information
about the virus and disease itself.

This strategy is critical for reaching out to the public
who have low educational attainment. According to a Reuters
poll, almost 75% of Americans said they would consent to
receiving COVID-19 vaccination if they were assured of its
safety [25]. It was discovered that 50% of American adults in
the population intended to get vaccinated as soon as possible. A
small percentage of the population (10%) has already decided
not to be vaccinated. While some ‘Unlikely’ may decide to get
vaccinated in the future, they are unlikely to have their opinions
changed due to their experiences, attitudes, and beliefs.
Public health initiatives should therefore be directed toward
addressing the requirements of the “Intenders” and “Wait and
Learn” groups rather than the “Unlikely,” who have already
made up their minds and are unlikely to alter them even if
new information regarding COVID-19 vaccinations becomes
available [24,36-39,43].

Since the beginning of the vaccine drive in India in
January 2021, very few studies have assessed the acceptance
of COVID-19 vaccination by the public. A community-based
cross-sectional investigation done by Suresh ef al [43]. assessed

the awareness of the public in India concerning COVID-19
vaccinations and immunization acceptability. Of the 358
participants in the study, 66% thought that the COVID-19
vaccines were secure, 30% exhibited an attitude of fear was
exhibited by 30% and a neutral attitude was expressed by 22%
of participants. The major determinants of hesitancy towards
vaccination were stated by 44% as the possibility of adverse
effects and the absence of adequate clinical trial data regarding
its safety and efficacy. One of the main concerns was the cost
of vaccination. The study also reported a varied association
between knowledge and acceptance of vaccination in different
states of India.

This review is advantageous in identifying the
correlation among sociodemographic factors such as age,
gender, educational attainment, place of residence, economic
status, and acceptance/hesitancy outcomes. This review also
identified factors like trust in their government and willingness
to protect the family by getting themselves vaccinated and
valuing their physician’s recommendations as significant
contributors to vaccine acceptance. Likewise, inadequate
information about vaccination and mistrust and apprehension
toward the effectiveness of vaccines and safety, fear of side
effects, and non-availability of the vaccine free of cost were
the major contributors to vaccine hesitancy. To date, few
studies have reviewed the evidence in the literature on this
topic of interest [21,40]. As time rolled out, with the full-
fledged efforts of various countries toward vaccination, there
were studies reported to have an enhanced positive intention in
public toward COVID-19 vaccination. Recently, a review has
been published on the percentage of low- and middle-income
nations that accept vaccines [44]. Another review conducted
in 2022 reported a drop in the median hesitancy rate (37%-—
54%) among Gulf Cooperation countries from an initial 70%.
This wide variation can be attributed to varied factors like
different time of study and the efforts taken by the respective
governments to improve vaccine acceptance [45]. Although
a distinct rate of COVID-19 vaccination has been achieved
in many countries, there is still vaccine apprehension among
the public, even in developed countries. A study conducted
in low- and middle-income countries identified high levels of
COVID-19 vaccine acceptance compared with the lower rates
in Russia and the United States. The authors suggested that
translating the expressed positive intentions to be vaccinated
for COVID-19 into behavior might result in an increase in
the current herd immunity threshold for COVID 19 in these
countries [46]. An Indian study conducted recently reported
vaccine hesitancy in 31% (1669 of 5411 participants), and
the reasons included were fear of adverse effects, long-
term side effects, and death, lack of trust in Indian vaccines,
suspicions of profiteering by pharmaceutical industries, lack
of awareness on eligibility for vaccination, and administrative
issues like difficulty in getting access to vaccines [47]. With the
second and third waves and prevailing uncertainty, still there
exists a dire need to identify the determinants of vaccination
hesitance in many countries and measures to overcome them
to increase the public acceptance of second-dose and booster-
dose vaccinations. In addition, the incessant emergence of
new variants of the coronavirus instigated many countries to



Thiyagarajan et al. / Journal of Applied Pharmaceutical Science 2025;15(05):014-023 021

initiate COVID-19 vaccination for children and adolescents
aged below 18 years from August 2021. The parental attitude
toward their children being vaccinated has become a major
concern. A recent study in the United States identified 28 %
of parental hesitancy toward COVID-19 vaccination of their
children. The reasons reported for parental hesitancy were poor
vaccine knowledge, conspiracy beliefs, lowest annual income,
and a lower perceived threat of COVID-19 to their children.
Women and mothers had more doubts about vaccinating their
children than men and fathers [48]. A similar survey in Japan
identified 57.1% of cases of parental vaccine hesitancy (PVh)
[49]. A study conducted in Thailand reported 58% PVh toward
COVID-19 among the 480 parents who participated in the study,
and the parents with negative beliefs, refusing to vaccinate
themselves or refusing any other vaccinations for their children,
exhibited the highest hesitancy level [50]. An online survey
of parents in Taiwan reported 64.1% of vaccine hesitancy,
and the reasons were identified to be the same as those of the
aforementioned studies [44]. In general population, attitudes,
acceptance, and hesitancy towards vaccination was reviewed
by Cascini ef al. [51], they noticed that, the Key factors driving
vaccine hesitancy included concerns about efficacy, safety,
convenience, cost, and disparities among socio-demographic
groups. A recent study in Brazil on vaccine acceptance and
hesitancy among general population and health care workers
reported lack of understanding about the disease, disbelief
about the vaccine’s efficacy, and a fear of adverse reactions
and serious complications, short time for vaccine development
as the major reasons for unwillingness by the people and the
health care workers to vaccinate during the pandemic [52]. A
cross-sectional study in the Nepalese population reported that
only 7.2% of the non-vaccinated participants were hesitant
towards COVID vaccination and the reasons being the fear of
adverse effects of the COVID-19 vaccine and lack of enough
information regarding COVID-19 vaccine [53]. A study in
Indian population identified a higher proportion COVID-19
vaccine acceptance among females and low vaccine literacy,
family or social media influence, and fear of vaccine side effects
as most commonly influencing factors for vaccination hesitancy
[54]. A systematic review and meta-analysis done by Dey et al.
[55] in 2022 on COVID vaccination acceptance and hesitancy
in Indian population reported a decrease in vaccine hesitancy
rate from 37% to 12% from December 2020 to November 2021,
with a 31% estimated pooled COVID-19 vaccine hesitancy and
fear of the vaccine’s safety and efficacy, side effects as prime
barriers to vaccine acceptance [55].

Overall, the findings of this review recommend
educating the public on the nature of COVID-19 vaccination,
combating misinformation about vaccine development and
safety, emphasizing the safety of approved COVID-19 vaccines,
ensuring the affordability of vaccines, and communicating
the availability of vaccines and vaccination sites for easy
accessibility, especially for the elderly, as key interventions for
attaining comprehensive vaccination. Educational interventions
focusing on the threats and consequences of COVID-19,
highlighting the risk-benefit ratio of vaccination, enhance
positive intention of the public toward COVID-19 vaccination
and significantly build parental confidence in vaccinating

their children. Additionally, since the public and the parents
view their and their child’s physicians as a trusted source of
information, it is crucial for healthcare providers to engage in
discussions with the public and the parents about COVID-19
vaccines.

Implications

Apart from socioeconomic and cultural issues, the most
common factors contributing to vaccination apprehension in
most countries were inadequate information about vaccination,
mistrust of the effectiveness and safety of new COVID-19
vaccines, and higher faith in the health system. The same
factors are also the reasons for reluctance toward vaccination in
many countries. As public perception evolves, it is imperative
for governments and health advisories in various countries to
focus on identifying and addressing population-specific factors
associated with vaccine hesitancy to increase vaccination
rates. This would provide a basis for the government and the
health sector to implement strategies to make more people
earnestly come forward to vaccinate themselves. With changes
in public perception over time and the approval of COVID-19
vaccination for those aged less than 18 years, education and
understanding of the importance of recommended doses of
vaccination and its benefits can help increase vaccine coverage
and protection against COVID-related complications in the
future. Policies ensuring the accessibility and affordability of
vaccines for people of all strata; a vaccine mandate policy are
key measures to enhance acceptance rates of self-vaccination
and parental consent for COVID-19 vaccination of their wards
against COVID-19.

CONCLUSION

The results of this systematic review revealed a varied
proportion of vaccine acceptance and hesitancy rates, with an
overall acceptance rate of 59.6%, with the highest rate observed
in Malaysia and a hesitancy rate of 40.6%, the highest reported
in the Middle East. Higher faith in health systems, a conviction
that vaccination reduces the risk of COVID-19 infection and
protecting others and family against COVID-19 infection were
the determinants of acceptance and distrust in the efficacy and
safety of new COVID-19 vaccines were the main determinants
of vaccine apprehension. Differences in rates were observed in
the same geographical locations at different time periods due to
inconsistencies in public perception. The findings may be taken
into consideration by relevant parties, such as researchers,
politicians, decision-makers, and planners of health programs,
to take suitable action that can support vaccination acceptance,
guarantee sufficient vaccination coverage, and advance health.
We also urge additional research, especially on the variables or
elements that contribute to reluctance.

LIMITATIONS

Despite its strengths, this review has limitations.
This method relies on cross-sectional studies, making causal
assessment difficult. Various sampling techniques can explain
differences in vaccination acceptance rates; thus, the results
should be interpreted cautiously. Data were collected through
self-reported surveys, introducing biases like recall, response,
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volunteer, and social desirability bias, but was the most
appropriate method at the time. The review period was limited,
with studies from few higher, middle, low, and very low-income
countries failing to capture global data. Consequently, the
findings may vary with time and country. Moreover, the studies
did not represent diverse populations from heterogeneous
nations like the USA. Future research should focus on the
determinants of vaccine hesitancy/acceptance rates based on
cultural, economic, and administrative factors influencing
diverse populations in larger countries.

AUTHOR CONTRIBUTIONS

All authors made substantial contributions to
conception and design, acquisition of data, or analysis and
interpretation of data; took part in drafting the article or revising
it critically for important intellectual content; agreed to submit
to the current journal; gave final approval of the version to be
published; and agree to be accountable for all aspects of the
work. All the authors are eligible to be an author as per the
International Committee of Medical Journal Editors (ICMJE)
requirements/guidelines.

FINANCIAL SUPPORT
There is no funding to report.

CONFLICTS OF INTEREST

The authors report no financial or any other conflicts
of interest in this work.

ETHICAL APPROVALS

This study does not involve experiments on animals
or human subjects.

SUPPLEMENTARY MATERIAL:

The supplementary material can be accessed at the
journal’s website: Link here [https://japsonline.com/admin/php/
uploadss/4511_pdf.pdf].

DATA AVAILABILITY

All data generated and analyzed are included in this
research article.

PUBLISHER’S NOTE

All claims expressed in this article are solely those
of the authors and do not necessarily represent those of the
publisher, the editors and the reviewers. This journal remains
neutral with regard to jurisdictional claims in published
institutional affiliation.

USE OF ARTIFICIAL INTELLIGENCE (AI)-ASSISTED
TECHNOLOGY

The authors declares that they have not used artificial
intelligence (Al) -tools for writing and editing of the manuscript,
and no images were manipulated using Al

REFERENCES

1.  Lim WS, Liang CK, Assantachai P, Auyeung TW, Kang L, Lee WJ,
et al. COVID-19 and older people in Asia: AWGS calls to actions.
Geriatr Gerontol Int. 2020;20:547-58.

14.

15.

16.

17.

18.

20.

21.

22.

Rodriguez-Morales AJ, Cardona-Ospina JA, Gutierrez-Ocampo E,
Villamizar-Pena R, Holguin-Rivera Y, Escalera-Antezana JP, et al.
Clinical, laboratory and imaging features of COVID-19: a systematic
review and meta-analysis. Travel Med Infect Dis. 2020;34:101623.
Chbhetri JK, Chan P, Arai H, Chul Park S, Sriyani Gunaratne P, Setiati
S, et al. Prevention of COVID-19 in older adults: a brief guidance
from the international association for gerontology and geriatrics
(IAGG) Asia/Oceania region. J Nutr Health Aging. 2020;24:471-2.
Bhutta ZA, Basnyat B, Saha S, Laxminarayan R. COVID-19 risks
and response in South Asia. BMJ. 2020;368:m1190.

World Health Organization. Coronavirus disease (COVID-19).
Situation Report-130. Geneva, Switzerland: World Health
Organization; 2020 May [cited 2020 May 30]. Available from:
https://www.who.int/docs/default-source/coronaviruse/situation-
reports/20200529-COVID-19-sitrep130.pdf?sfvrsn=bf7e¢7f0c_4
World Health Organization. The power of vaccines: still not fully
utilized. Geneva, Switzerland: WHO; 2020. Available from: https://
www.who.int/publications/10-year-review/vaccines/en/

Yamey G, Schifferhoff M, Hatchett R, Pate M, Zhao F, McDade
KK. Ensuring global access to COVID-19 vaccines. Lancet.
2020;395(10234):1405-6.

Rohan A. Why it is safe and important to get the COVID-19 vaccine.
2021. Available from: https://www.uab.edu/news/youcanuse/
item/11797-why-it-s-safe-and-important-to-get-the-COVID-19-
vaccine

Surapaneni KM, Kaur M, Kaur R, Grover A, Joshi A. The impact of
COVID-19 vaccine communication, acceptance, and practices (CO-
VIN-CAP) on vaccine hesitancy in an Indian setting: protocol for a
cross-sectional study. JMIR Res Protoc. 2021;10(6):¢29733.
National Academy of Sciences (US). The national academies
collection: reports funded by the National Institutes of Health.
Washington, DC: National Academies Press; 1975. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK4119/

HorneZ,Powell D, HummelJE, Holyoak KJ. Counteringantivaccination
attitudes. Proc Natl Acad Sci U S A. 2015;112(33):10321-4.

Hornsey MJ, Harris EA, Fielding KS. The psychological roots of
anti-vaccination attitudes: a 24-nation investigation. Health Psychol.
2018;37(4):307-15.

Chen RT, Hibbs B. Vaccine safety: current and future challenges.
Pediatr Ann. 1998;27(7):445-55.

Ella R, Vadrevu KM, Jogdand H, Sarangi V, Ganneru B, Prasad S,
et al. Safety and immunogenicity of an inactivated SARS-CoV-2
vaccine, BBV152: a double-blind, randomized, phase 1 trial. Lancet
Infect Dis. 2021;21(7):950-61.

MacDonald NE; SAGE Working Group on Vaccine Hesitancy.
Vaccine hesitancy: definition, scope, and determinants. Vaccine.
2015;33:4161-4.

Yang R, Penders B, Horstman K. Addressing vaccine hesitancy in
china: a scoping review of Chinese scholarship. Vaccines. 2019;8(1):2.
Liu B, Chen R, Zhao M, Zhang X, Wang J, Gao L, et al. Vaccine
confidence in China after the Changsheng vaccine incident: a cross-
sectional study. BMC Public Health. 2019; 19:1564.

Kestenbaum LA, Feemster KA. Identifying and addressing vaccine
hesitancy. Pediatr Ann. 2015;44(4):e71-5.

Martin LR, Petrie KJ. Understanding the dimensions of anti-
vaccination attitudes: the vaccination attitudes examination (VAX)
scale. Ann Behav Med. 2017;51(5):652—-60.

Neely SR, Eldredge C, Ersing R, Remington C. Vaccine hesitancy
and exposure to misinformation: a survey analysis. J Gen Intern
Med. 2022;37(1):179-87.

Moher D, Liberati A, Tetzlaff J, Altman DG; PRISMA Group.
Preferred reporting items for systematic reviews and meta-analyses:
the PRISMA statement. PLoS Med. 2009;6:¢1000097.

Akarsu B, Ozdemir DC, Baser DA, Aksoy H, Fidanc1 I, Cankurtaran
M. While studies on COVID-19 vaccine is ongoing, the public‘s
thoughts and attitudes about the future COVID-19 vaccine. Int J Clin
Pract. 2021;75(4):e13891.


https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200529-COVID-19-sitrep130.pdf?sfvrsn=bf7e7f0c_4
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200529-COVID-19-sitrep130.pdf?sfvrsn=bf7e7f0c_4
https://www.who.int/publications/10-year-review/vaccines/en/
https://www.who.int/publications/10-year-review/vaccines/en/
https://www.uab.edu/news/youcanuse/item/11797-why-it-s-safe-and-important-to-get-the-COVID-19-vaccine
https://www.uab.edu/news/youcanuse/item/11797-why-it-s-safe-and-important-to-get-the-COVID-19-vaccine
https://www.uab.edu/news/youcanuse/item/11797-why-it-s-safe-and-important-to-get-the-COVID-19-vaccine
https://www.ncbi.nlm.nih.gov/books/NBK4119/

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Thiyagarajan et al. / Journal of Applied Pharmaceutical Science 2025;15(05):014-023 023

Al-Mohaithef M, Padhi BK. Determinants of COVID-19 vaccine
acceptance in Saudi Arabia: a web-based national survey. J
Multidiscip Healthc. 2020;3:1657-63.

Bendau A, Plag J, Petzold MB, Stréhle A.COVID-19 vaccine
hesitancy and related fears and anxiety. Int Immunopharmacol.
2021;97:107724.

Faasse K, Newby J. Public perceptions of COVID-19 in Australia:
perceived risk, knowledge, health-protective behaviors, and vaccine
intentions. Front Psychol. 2020 30;11:551004.

Fisher KA, Bloomstone SJ, Walder J, Crawford S, Fouayzi H, Mazor
KM. Attitudes toward a potential SARS-CoV-2 vaccine: a survey of
U.S. adults. Ann Intern Med. 2020;173(12):964-73.

Kessels R, Luyten J, Tubeuf S. Willingness to get vaccine against
COVID-19 and attitudes toward vaccination in general. Vaccines.
2021;39(33):4716-22.

Kreps S, Prasad S, Brownstein JS, Brownstein JS, Hswen Y, Garibaldi
BT, et al. Factors associated with US adults’ likelihood of accepting
COVID-19 vaccination. JAMA Netw Open. 2020;3(10):€2025594.
Lazarus JV, Ratzan SC, Palayew A, Gostin LO, Larson HJ, Rabin
K, et al. A global survey of potential acceptance of a COVID-19
vaccine. Nat Med. 2021;27(2):225-8.

Machida M, Nakamura I, Kojima T, Saito R, Nakaya T, Hanibuchi
T, et al. Acceptance of a COVID-19 vaccine in Japan during the
COVID-1 pandemic. Vaccines. 2021;9(3):210.

Abu-Farha R, Mukattash T, Itani R, Karout S, Khojah HMJ, Abed Al-
Mahmood A, et al. Willingness of middle eastern public to receive
COVID-19 vaccines. Saudi Pharm J. 2021;29(7):734-9.

Wirawan GBS, Mahardani PNTY, Cahyani MRK, Laksmi NLPSP,
Januraga PP. Conspiracy belief and trust as determinants of
COVID-19 vaccine acceptance in Bali, Indonesia: cross-sectional
study. Pers Individ Diff. 2021;180:110995.

Wang J, Jing R, Lai X, Zhang H, Lyu Y, Knoll MD, et al. Acceptance
of COVID-19 vaccination during the COVID-19 pandemic in China.
Vaccines. 2020;8(3):482.

Wong MCS, Wong ELY, Huang J, Cheung AWL, Law K, Chong
MKC, et al. Acceptance of COVID-19 vaccine based on health
belief model: a population-based survey in Hong Kong. Vaccine.
2021;39(7):1148-56.

Wong LP, Alias H, Wong PF, Lee HY, AbuBakar S. The use of
the health belief model to assess predictors of intent to receive the
COVID-19 vaccine and willingness to pay. Hum Vaccin Immunother.
2020;16(9):2204-14.

Cho W, Han B, Zhao T, Liu H, Liu B, Chen L, et al. Vaccination
willingness, vaccination hesitancy and estimated coverage at the first
round of COVID-19 vaccination in China: a national cross-sectional
study. Vaccines. 2021;39(21):2833-42.

Sherman SM, Smith LE, Sim J, Amlot R, Cutts M, Dasch H, et
al. COVID-19 vaccination intention in the UK: results from the
COVID-19 vaccination acceptability study (CoVAccS), a nationally
representative cross-sectional survey. Hum Vaccin Immunother.
2021;17(6):1612-21.

Paul E, Steptoe A, Fancourt D. Attitude towards vaccine and intension
towards vaccinate against COVID-19 vaccine. Implication for public
health communication. Lancet Reg Health. 2021;1:100012.
Schwarzinger M, Watson V, Arwidson P, Alla F, Luchini S.
COVID-19 vaccine hesitancy in a representative work age group in
France: a survey experiment based on vaccine characteristics. Lancet
Public Health. 2021;6(4):E210-21.

Norhayati MN, Che Yusof R, Azman YM. Systematic review and
meta-analysis of COVID-19 vaccination acceptance. Front Med.
2022;8:783982.

Patwary MM, Alam MA, Bardhan M, Disha AS, Haque MZ, Billah
SM, et al. COVID-19 vaccine acceptance among low- and lower-
middle-income countries: a rapid systematic review and meta-
analysis. Vaccines. 2022;10(3):427.

The Joanna Briggs Institute. The Joanna Briggs Institute (JBI)
critical appraisal tools for use in JBI systematic reviews checklist

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

54.

55.

for analytical cross-sectional studies. North Adelaide: The Joanna
Briggs Institute; 2017.

Suresh A, Konwarh R, Singh AP, Tiwari AK. Public awareness and
acceptance of COVID-19 vaccine: an online cross-sectional survey,
conducted in the first phase of vaccination drive in India. Res Sq.
2021.

Deng JS, Chen JY, Lin XQ, Huang CL, Tung TH, Zhu JS. Parental
hesitancy against COVID-19 vaccination for children and associated
factors in Taiwan. BMC Public Health. 2023;23(1):571.

Alsalloum, MA, Garwan YM, Jose J, Thabit AK, Baghdady N.
COVID-19 vaccine hesitancy and acceptance among the public in the
Gulf Cooperation Council countries: a review of the literature. Hum
Vacc Immunother. 2022;18(6):2091898. doi: https://doi.org/10.1080
/21645515.2022.2091898

Solis Arce JS, Warren SS, Meriggi NF, Scacco A, McMurry N, Voors
M, et al. COVID-19 vaccine acceptance and hesitancy in low- and
middle-income countries. Nat Med. 2021;27:1385-94.

Abdalla SM, Mohamed EY, Elsabagh HM, Ahmad MS, Shaik RA,
Mehta V, et al. COVID-19 vaccine hesitancy among the general
population: a cross-sectional study. Vaccines. 2023;11(6):1125.

Ruiz JB, Bell RA. Parental COVID-19 vaccine hesitancy in the
United States. Public Health Rep. 2022;137(6):1162-9.

Yoda T, Katsuyama H. Parents’ hesitation about getting their children
vaccinated against COVID-19 in Japan. Hum Vaccin Immunother.
2021;17(12):4993-8.

Parinyarux P, Sunkonkit K, Yotsombut K. Parental COVID-19
vaccination hesitancy among parents of children aged 5-18 years
in Thailand: a cross-sectional survey study. J Pharm Policy Pract.
2022;15(1):59.

Cascini F, Pantovic A, Al-Ajlouni Y, Failla G, Ricciardi W. Attitudes,
acceptance, and hesitancy among the general population worldwide
to receive the COVID-19 vaccines and their contributing factors: a
systematic review. E Clin Med. 2021;40:101113.

Pereira da Silva A, Castaneda LR, Cavalcante de Oliveira AP,
Fronteira I, Craveiro I, Maia LS, et al. COVID-19 Vaccination
acceptance and hesitancy in healthcare workers and the general
population: a systematic review and policy recommendations. Int J
Environ Res Public Health. 2024;21:1134.

Dahal S, Pokhrel S, Mehta S, Karki S, Bist HC, Sahu DK, et
al. Acceptance and hesitancy of COVID-19 vaccine among
Nepalese population: a cross-sectional study. PLoS One.
2022;17(10):0275922.

Raut A, Samad A, Verma J, Kshirsagar P. Acceptance, hesitancy
and refusal towards COVID-19 vaccination. Clin Epidemiol Glob
Health. 2023;21:101283.

Dey S, Kusuma YS, Kant S, Kumar D, Gopalan RB, Sridevi P, et
al. COVID-19 vaccine acceptance and hesitancy in Indian context:
a systematic review and meta-analysis. Pathog Glob Health.
2024;118(2):182-95.

How to cite this article:

Thiyagarajan G, Nagasubramanian VR, Ravichandran SL,
Baskaran P, Thangam DC, Sankaranarayanan RK, Undela K,
Sridevi B, Pelluri R, Gurram PC, Rajangam J. Acceptance
and reluctance of COVID-19 vaccination among the general
population: a systematic review and meta-analysis of cross-
sectional studies. J Appl Pharm Sci. 2025;15(05):014-023.
DOI: 10.7324/JAPS.2025.205927



https://doi.org/10.1080/21645515.2022.2091898
https://doi.org/10.1080/21645515.2022.2091898

