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ABSTRACT

Vaccination against COVID-19 is vital for achieving herd immunity, and the Government of
India has adopted several strategies to achieve coverage. Vaccine hesitancy was identified as
a potential obstacle in combating COVID-19. This study aimed to review the COVID-19 vaccine
acceptance and hesitancy, and factors associated with vaccine hesitancy based on studies
conducted in Indian populations. The data sources (PubMed, Scopus, and Google Scholar) were
searched by following PRISMA guidelines, and the search was done in September 2022. We
performed a meta-analysis through a random effect model to estimate pooled hesitancy rate
with 95% confidence intervals (Cl). A total of 3,339 records were searched, of which 46 studies
were found to be eligible for inclusion in the review. The included studies covered 65,551
respondents, 55% were female. Studies reported COVID-19 vaccine acceptance rate of 65.7% in
January-February 2021, which increased to 92.8% in May-August 2021. Likewise, the rate of
vaccine hesitancy in December 2020 was 37%, dropping to 12.1% through November 2021.
The estimated pooled COVID-19 vaccine hesitancy was 31% [95% Cl: 27% — 36%, 12 =99.3%)].
Most studies highlighted that fear of the vaccine’s side effects, efficacy, and safety were major
barriers to vaccine acceptance. However, as the review indicates, it is important to consider and
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address all factors contributing to vaccine hesitancy.

Introduction

The Coronavirus Disease 2019 (COVID-19) caused by
Severe Acute Respiratory Distress Syndrome
Coronavirus-2 (SARS-CoV-2), a positive-stranded RNA
virus, classified into alpha, beta, delta, and gamma [1],
was declared ‘a global public health emergency of
international concern (PHEIC)' by the World Health
Organization (WHO) on 30 January 2020. The disease
has posed significant challenges across nations’
healthcare systems [2,3]. SARS-CoV-2, with an incuba-
tion period of 2-14 days, is rapidly transmitted through
close contact, droplet, and aerosol transmission. The
common signs and symptoms were breathing difficul-
ties, myalgia, anosmia and ageusia, dyspnea, chest
pain, and hypoxia. The first case of SARS-CoV-2 was
reported in December 2019 [4]. India reported its first
case of COVID-19 in January 2020 [5], and since then, it
rapidly progressed to a pandemic [6]. In India, the first
wave commenced in March 2020 and continued till
November 2020, while the second wave began in
March 2021 and lasted till May 2021 [7]. The first case
of COVID-19 caused by delta-variant was detected in

India in October 2020 [8]. With increased transmissibil-
ity, the second wave of COVID-19 hit India harder with
an exponential increase in new and severe cases,
approximately double the first peak [9]. Later, SARS-
CoV-2 Omicron, a new variant of COVID-19 detected in
November 2021, was designated as a Variant of
Concern (VOC) by the World Health Organization
(WHO) [10]. The spread of COVID-19 has caused mas-
sive disruption worldwide, and the pandemic
adversely affected mortality, mental health, and social
and economic stability across the globe [11,12]. India,
a densely populated country with a population of over
1.4 billion by January 2023 [13], recorded 441 million
discharged/cured/migrated COVID-19 cases and
530,707 deaths attributed to the disease [14]. Various
measures, such as quarantine, lockdown, social distan-
cing, the mandatory wearing of face masks, frequent
hand washing and use of sanitizers, travel restrictions
and closure of schools and offices, were enacted by
governments to combat COVID-19 [15]. However, the
virus is still evolving into variants affecting populations
worldwide.
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Vaccination is the most efficacious solution to com-
bat COVID-19 [16]. Mass vaccination against infectious
viruses remains the most powerful, cost-efficient and
effective strategy for widespread immune protection
and to prevent disease spread, as evident from pre-
vious epidemics including Influenza H1NT,
Pneumococcal, Ebola, Nipah, Zika, HPV, MERS, etc.
The current evidence suggests that a coverage rate of
70% for a vaccine that is more than 90% effective
would be required to achieve herd immunity [17,18].
It has been a key challenge for scientists to develop
new vaccines in a shorter period, which usually takes
10-15years for development and regulatory
approval [19].

The WHO has approved several vaccines for emer-
gency usage [20]. Presently, India is using the following
COVID-19 vaccines — COVAXIN (Bharat Biotech,
Hyderabad, India), COVISHIELD (developed by the
University of Oxford, Cambridge, UK and manufac-
tured by Serum Institute of India, Pune) and SPUTNIK
V (Gamaleya Research Institute of Epidemiology and
Microbiology, Moscow, Russia), CORBEVAX (Biological
E. Limited, Telangana, India), and Covovax (manufac-
tured by M/s Serum Institute of India) [21,22]. The first
COVID-19 vaccination campaign was launched for
healthcare and frontline workers in India on
16 January 2021. From March 2021 onwards,
the second stage of the campaign started, and it was
expanded to the general population, elderly (>60 years
old), and co-morbid individuals aged (>45 years old).
The third stage of vaccination was started in April 2021
for all >45 year old individuals; then, from May 2021, it
was expanded to all >18 year olds. From January 2022,
the fifth stage started for 15-18 year olds, and then
extended to 12-14 year old children on 16 March 2022.
Vaccination was provided free of cost to all the eligible
population. COVID-19 vaccination was carried out
through COVID-19 vaccination centers, special COVID-
19 vaccination drives, and even domiciliary visits in
villages. Registration for vaccination was done through
the Indian Government Web Portal ‘CoWIN' [23].
However, success of the vaccination program depends
on public acceptance and vaccine uptake.

The World Health Organization (WHO) listed
‘Vaccine Hesitancy’ as one of the ten significant threats
to global health [24]. The SAGE Working Group on
Vaccine Hesitancy defined vaccine hesitancy as ‘delay
in acceptance or refusal of vaccination despite the
availability of services and influenced by factors such
as complacency, convenience and confidence’ [25].
Vaccine hesitancy affects not only the hesitant indivi-
dual but the whole community. As of 4 January 2023,
the cumulative number of COVID-19 vaccine doses
administered in India was more than 2 billion [26] for
all the doses — 1° dose, 2" dose and precautionary
dose. It included all eligible age groups. The data high-
lights that population groups are still hesitant about
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vaccination, thus making it difficult to reach the thresh-
old to confer herd immunity [27]. Considering that
COVID-19 is unlikely to be eliminated, acquiring herd
immunity against the virus is vital to limit its mortality
risk. Individual perceptions about vaccines and their
effectiveness, fear of side effects, etc., influence vaccine
acceptance. It is important to identify the factors con-
tributing to COVID-19 vaccine hesitancy. Therefore, to
understand COVID-19 vaccine hesitancy and factors
associated with it, we conducted a systematic review
and meta-analysis of published studies reporting
COVID-19 vaccine hesitancy, acceptance, and various
factors associated with vaccine hesitancy among the
Indian population. Based on the PICOT framework, the
review attempted to address the following questions:
(1) What is the proportion of COVID-19 vaccine hesi-
tancy among eligible populations in India? and (2)
What are the factors associated with COVID-19 vacci-
nation hesitancy among the Indian population?

Methods

We employed a systematic review following the Center
for Reviews and Dissemination standards [28]. We
reported as per the guidelines of the Preferred
Reporting Items for Systematic Review and Meta-
Analysis (PRISMA) [29,30].

Search strategy and key search terms

The literature search was done in PubMed, Scopus, and
Google Scholar in September 2022. The search was
restricted to research conducted in India and pub-
lished in English. Medical Subject Headings (MeSH)
and keywords were used in the search approach to
identify the studies. The MeSH/keywords included for
the current review were: COVID-19 OR SARS-CoV-2 OR
severe acute respiratory syndrome OR Coronavirus;
vaccine OR vaccination OR COVID-19 vaccines; vaccine
hesitancy; vaccine acceptance; vaccine uptake; vaccine
willingness; vaccine confidence; vaccine rejection; vac-
cine resistance; vaccine motivation; vaccine readiness;
vaccine intention; vaccine refusal; vaccine perception;
vaccine literacy; vaccine concerns; vaccine attitude;
AND India. These key terms were combined with the
Boolean operators ‘AND'. For, e.g. ‘COVID-19 Vaccine
Acceptance AND India’. Also, the references in the
selected articles were manually screened for identify-
ing further relevant articles.

Study selection criteria

The examination of the complete records for duplicate
studies followed an electronic search in the database.
After removing duplicates, the lists were reviewed to
select relevant articles based on inclusion and exclu-
sion criteria per PICOT criteria (Table 1). The inclusion
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Table 1. Eligibility criteria.

Inclusion criteria

Exclusion criteria

® Original studies — quantitative or mixed-method studies

® Studies that discuss any aspect of COVID-19 vaccine hesitancy/
acceptance/uptake/willingness/confidence/refusal/and
resistance

® Published in the English Language

® Published based on data collected in India

Studies that did not aim to evaluate vaccine acceptance/hesitancy
Studies reporting the perspectives of healthcare workers on vaccine
acceptance/hesitancy

Studies reporting COVID-19 clinical trials, literature reviews, meta-
analyses, commentaries, correspondence, editorials, letters to editors,
and case reports

Studies assessing the impact of COVID-19 infection and severity of post-
vaccination

Studies conducted outside India

criteria are limited to studies based on data from India.
Original articles reporting COVID-19 vaccine-related
beliefs and behaviors were considered for inclusion.
Those studies unrelated to COVID-19 vaccine behavior,
those articles solely focusing on healthcare providers,
various non-data-driven publications, studies assessing
the impact of COVID-19 infection and post-vaccination
effects, and COVID-19 vaccine trials were excluded.

We have adopted a three-step process for selecting
the studies for the current review. In the first step, the
titles of the retrieved studies from all the databases
were screened. Then, the selected studies based on
titles were checked for duplication. Duplicates were
removed. In the second step, the abstracts were read,
and in the third step, the full texts of the studies were
independently read by SD and YSK for inclusion. Any
disagreements were resolved through consulting and
discussion among the authors.

Data extraction

The following information was retrieved from the
selected studies [31-76]: author name with the year
of publication; study state; study community; study
design; survey duration; age group, sample size with
male and female segregation; acceptance/hesitancy/
willingness rate; and factors associated with hesitancy
or unwillingness (Table 2).

Quality assessment of the studies

The quality assessment of the selected studies was
carried out following the Newcastle-Ottawa scale
(Table 3). The quality assessment revealed that the
quality was good for 39 studies 31-46, 49-52, 54-59,
61-69, 72-74, 76] and seven were fair
[47,48,53,60,70,71,75] in quality. Hence, all the studies
were included for further analysis.+

Data synthesis

The extracted data were managed in Microsoft Excel
for all analyses and exported into StatsDirect Statistical
Analysis Software for meta-analysis. Meta-analysis was
performed considering the presence of heterogeneity
among the studies and was quantified by estimating

the variance using the I? Statistics. I heterogeneity was
interpreted based on Higgins and Thompson’s classifi-
cation [77]. It takes the value between 0-100%, and
percentages of 0%, 25%, 50%, and 75% were consid-
ered as the absence of heterogeneity, low, moderate
and high heterogeneity, respectively. The random
effect model was utilized to estimate the pooled
COVID-19 vaccine hesitancy rate among the Indian
populations at a 95% confidence interval (Cl) and pre-
sented in a forest plot. Publication bias was checked by
the funnel plot and Egger’s test.

Results
Search results

A total of 3,339 articles were identified by searching
three databases (Figure 1). In the first step, the titles of
the retrieved studies were examined for eligibility, and
1181 articles were identified. The identified articles
were checked for duplication, and 242 remained after
removing the duplicates. In the second step, abstracts
were read, based on which 60 articles were included.
The full text of these 60 articles were read, and 14
articles were not considered as they did not report
vaccine acceptance or hesitancy data. Thus, finally, 46
articles were included in the present review.

Characteristics of the included studies

Table 2 presents the studies included in the current
review along with vaccine acceptance/hesitancy/
uptake rate, and Table 4 presents the descriptive ana-
lysis of the included studies.

Out of the 46 studies included, 24 (52%) were pub-
lished in the year 2021, and the rest were published in
2022 (20 articles) and 2020 (2 articles). Forty three
studies followed a cross-sectional design, and three
were longitudinal. Twenty-six studies collected data
online, eighteen collected through interviewer-
administered face-to-face interviews, and two col-
lected data through both modes. All surveys included
in this review were conducted between July 2020 and
February 2022. The survey duration was <1 Month for
59% of the studies. Most studies (74%) included parti-
cipants aged 18 years or above. The total sample of the
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Table 3. The newcastle-ottawa scale (NOS) for quality assessment of the included studies in the meta-analysis.

Selection

Outcome

Comparability Overall
Ascertainment Quality
of the Outcome Total  Assessment
Representativeness  Sample Non- exposure (risk  groups are  Assessment Statistical Quality (AHRQ
S. No. Study ID of the sample Size  respondents factor) comparable  of outcomes test Score standards)

[31] 0 1 1 2 0 1 1 6 Good

1. [32] 1 0 1 0 0 1 1 4 Good
2. [33] 1 1 1 1 2 1 1 8 Good
3. [34] 1 0 1 1 1 1 1 6 Good
4. [35] 1 1 1 2 2 1 1 9 Good
5. [36] 1 1 1 2 2 1 1 9 Good
6. [37] 1 1 1 2 2 1 1 9 Good
7. [38] 1 1 1 1 1 1 1 7 Good
8. [39] 1 1 1 1 1 1 1 7 Good
9 [40] 1 1 1 1 1 1 1 7 Good
10 [41] 1 1 0 1 1 1 1 6 Good
1 [42] 1 1 1 2 2 1 1 9 Good
12 [43] 1 1 1 1 2 1 1 8 Good
13 [44] 1 1 1 2 2 1 1 9 Good
14 [45] 1 0 1 2 2 1 1 8 Good
15 [46] 1 1 1 2 1 1 1 8 Good
16 [47] 0 0 0 2 1 1 1 5 Fair
17 [48] 0 0 0 2 1 1 1 5 Fair
18 [49] 1 1 1 2 2 1 1 9 Good
19 [50] 0 0 1 2 2 1 1 7 Good
20 [51] 1 1 1 2 2 1 1 9 Good
21 [52] 0 0 1 1 2 1 1 6 Good
22 [53] 1 1 0 1 2 1 1 7 Good
23. [54] 0 0 0 2 0 1 1 4 Fair
24. [55] 1 1 1 2 2 1 1 9 Good
25 [56] 1 1 1 2 2 1 1 9 Good
26 [57] 1 1 0 1 2 1 1 7 Good
27 [58] 1 1 1 2 1 1 1 8 Good
28 [59] 1 1 1 2 2 1 1 9 Good
29 [60] 1 0 0 0 2 1 1 5 Fair
30 [61] 1 1 1 1 2 1 1 8 Good
31 [62] 1 0 0 2 2 1 1 7 Good
32 [63] 1 1 1 2 2 1 1 9 Good
33. [64] 1 1 1 1 2 1 1 8 Good
34. [65] 1 1 0 1 2 1 1 7 Good
35 [66] 1 1 1 2 2 1 1 9 Good
36 [67] 1 1 0 2 2 1 1 8 Good
37 [68] 1 0 1 2 1 1 1 7 Good
38 [69] 1 1 1 2 2 1 1 9 Good
39. [70] 1 0 0 1 1 1 1 5 Fair
40. [71] 1 0 0 1 0 1 1 4 Fair
41. [72] 1 1 0 0 2 1 1 6 Good
42. [73] 1 0 0 2 2 1 1 7 Good
43. [74] 1 1 1 2 2 1 1 9 Good
44, [75] 0 0 0 2 1 1 1 5 Fair
45 [76] 1 1 1 1 2 1 1 8 Good

included studies was 65,551, ranging from 25 [48] to
20,312 respondents [57] in individual studies.

Vaccine acceptance and hesitancy rate

Twenty one out of the 46 studies reported the
vaccine acceptance rate, and 16 studies reported
the rate of vaccine hesitancy. The studies assessed
vaccine acceptance or hesitancy of the participants
through questionnaire-based surveys (either online,
face-to-face or both). Various studies asked whether
they would be willing to take/accept the COVID-19
vaccine (yes/no) [32,44,45,56,63,64,66]; intent to
vaccinate against COVID-19 (yes/no/not sure)
[35,51,73]; willing to accept the COVID -19 vaccine
when available (yes/no/maybe) [34,46,55] and plan
on COVID —19 vaccination (as soon as possible/

delay) [53]. Vaccine hesitancy was assessed based
on uncertainty regarding vaccine uptake and com-
plete denial of vaccination among the respondents.
The studies assessed the vaccine hesitancy rate as
the percentage of the respondents not intending to
get vaccinated’ [31,36,61], ‘not sure’ [40], ‘probably’
or 'no’ [39,42,49], ‘extremely unlikely’ or ‘never’ [37],
‘not necessary’ [72], ‘delay the vaccination’ [75].
Some studies reported vaccine hesitancy, while
others reported vaccine acceptance. For the present
review, vaccine hesitancy was derived based on the
acceptance rate for those studies reporting vaccine
acceptance. The vaccine hesitancy ranged from 7%
[70] to 59% [39] among the general populations of
India, and a higher hesitancy rate of 77.9% was
reported among pregnant women from the state
of Manipur [60].
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Figure 1. PRISMA flow diagram of the selection of the articles.

Factors associated with vaccine hesitancy

This systematic review identified several factors
associated with COVID-19 vaccine hesitancy
(Figure 2). Most of the studies highlighted the fear
of the vaccine’s side effects (37%) as a major barrier
to vaccine acceptance, followed by concerns
regarding the efficacy (30%) and safety (30%) of
the vaccine.

Pooled COVID-19 vaccine hesitancy rate among
general population in India

The COVID-19 vaccine hesitancy rate was calculated
using data from forty-six (46) studies in India. Based
on DerSimonian and Laird’s random effects model,
the meta-analysis revealed a pooled COVID-19 vac-
cine hesitancy rate of 31% [95% Cl: 27% — 36%)]
(Figure 3). The highest hesitancy rate was 78% (95%
Cl: 71% — 84%) in Manipur [60], and the lowest rate
was 7% (95% Cl: 6% — 8%) reported in a study
covering the general population across India [70].
However, there was significant variability among
the studies [I?=99.3%, p < 0.0001].

Publication bias assessment

The funnel plot shows no evidence of publication bias
(Figure 4). Eggers'’s test for a regression intercept gave
a p-value of 0.138, indicating no evidence of publica-
tion bias.

Discussion

This systematic review was conducted to ascertain
India’s COVID-19 vaccine acceptance and hesitancy
rate, and possible reasons for vaccine hesitancy. In
a country like India, with an amalgam of various popu-
lation groups, based on socioeconomic disparities, eth-
nicity, religion, etc., the success of the vaccination
programme depends mainly on how people perceive
and accept the vaccine, which may vary according to
time, place, and socio-cultural diversity. Evidence from
the current systematic review depicts that vaccine hes-
itancy is considerable in the country and may influence
future vaccine uptake. A higher vaccine hesitancy
(77.9%) rate was reported by a study from Manipur
[60], followed by 59%, as reported in a longitudinal
study that included participants from various Indian
states [39]. The country-level studies from India
reported a COVID-19 vaccine acceptance rate of
65.7% in January-February 2021 [73], which increased
t0 92.8% in May-August 2021 [70]. Similarly, the rate of
vaccine hesitancy in December 2020 was 37% [40] and
dropped to 12.1% through November 2021 [74]. Thus,
the review reveals that vaccine hesitancy and accep-
tance are dynamic and will change over time depend-
ing on various factors.

The overall hesitancy rate for the COVID-19 vacci-
nation was 31% [95% Cl: 27% — 36%, I = 99.3%, 46
studies]. An earlier review reported a pooled hesi-
tancy rate of 23.3% based on the studies conducted
till 2022 [3]. In the current review, the hesitancy rate
was higher in Manipur (78%; 95% Cl: 71% — 84%).
The probable reason could be that the population
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Number of studies

Study characteristics Study attributes (%) Study ID
Year of Publication 2020 2 (4%) 31,32
2021 24 (52%) 33-56
2022 20 (43%) 57-76
Geographical Coverage National Level 17 (37%) 31,40-41, 44-45, 47, 49, 51-52, 55, 58-59, 63, 65, 70, 73—
74
Multi-state Level 5(11%) 39, 54,71, 75-76
State Level 22 (48%) 32-35, 37-38, 42-43, 46, 48, 50, 53, 57, 60-62, 64, 66-69,
72
District Level 2 (4%) 36, 56
Mode of data collection ~ Online 26 (57%) 31-34, 37, 39-41, 44-45, 47, 49-55, 58-59, 63, 65, 67-69,
72
Off-line 18 (39%) 35-36, 38, 42-43, 48, 56-57, 60-62, 64, 66, 71, 73-76
Dual mode 2 (4%) 46, 70
Study design Cross-Sectional 43 (93%) 31-35, 38, 40-76
Longitudinal 3 (7%) 36-37, 39
Survey duration <1 Month 27 (59%) 31,34, 37-38,40-41, 43-45, 48, 50-53, 55-57, 60-63, 67—
69, 71-73
>1 & < 2 Month 9 (20%) 32-33, 35, 54, 58-59, 64-65, 75
>3 Month 5(11%) 46, 66, 70, 74, 76
Separate Rounds (1 Month Each) 2 (4%) 36, 39
Not mentioned 3 (7%) 42, 47,49
Age 18 years and above 34 (74%) 31, 33, 35-37, 40-46, 48-50, 52-59, 62-68, 70, 72-73, 75
Age range mentioned 4 (9%) 38,51,74,76
Mean age mentioned 5 (11%) 34, 39, 60-61, 69
Not mentioned 3 (7%) 32,47,71
Sample Size Sum 65551 -
Average 1425 -
<1000 28 (61%) 31, 34-38, 41-43, 46-50, 52-54, 56, 59-61, 63, 67-69, 72,
75-76
1000-2000 9 (20%) 32-33, 40, 45, 55, 58, 65-66, 71
2000-3000 7 (15%) 39, 44,51,62, 70, 73-74
>3000 2 (4%) 57, 64
Gender Female 35906 (55%) -
Male 25723 (39%) -
Gender distribution is not mentioned 6 (13%) 32,41, 43,47-48, 71
Target Population General 37 (80%) 31-36, 39-42, 44-59, 63-68, 70-73, 75
Vulnerable (Patients with HIV; Psychiatric 6 (13%) 37-38, 4, 61-62, 76
disorders; systemic autoimmune
rheumatic disease; individuals with co-
morbidities; multiple myeloma and AL
amyloidosis
Pregnant Women 3 (7%) 60, 69, 74
Vaccine Outcomes Vaccine acceptance 21 (46%) 32-35, 43-46, 51-57, 63-64, 66, 70-71, 73
Vaccine hesitancy 16 (35%) 31, 36-40, 42, 47, 49-50, 60-62, 72, 74-75
Vaccine willingness/awareness 8 (17%) 41, 48, 58-59,65, 67-69
Vaccine uptake 1 (2%) 76
Key Considerations Survey duration — not mentioned 3 (7%) 42,47, 49
Age distribution — not mentioned 3 (7%) 32,47, 71
Gender distribution — not mentioned 6 (13%) 32,41, 43,47-48, 71

sub-group included pregnant women, who may have
concerns about vaccine safety during pregnancy and
vaccines’ effects on the baby [60]. Jetly et al. [70]
highlighted the lowest hesitancy rate of 7% (95% Cl:
6% — 8%) among the general population of India;
this low hesitancy might be attributed to the data
collection phase (May-August, 2021). It coincided
with the second wave of the pandemic in India,
which led to fear among the population about the
disease and scarcity of vaccines, increasing vaccine
eagerness and acceptance.

This review identified various factors associated
with COVID-19 vaccine hesitancy. Fear of the vaccine’s
side effects, efficacy and safety surfaced as major fac-
tors associated with COVID-19 vaccine hesitancy.
Initially, people’s approach is to wait and see before
making vaccine decisions based on others’ vaccine

experiences. Vulnerable people, like the elderly and
those with co-morbidities, have major concerns
about adverse side effects of the vaccine and fear
that their present condition may worsen. Pregnant
and lactating women were concerned about the lack
of specific vaccine trials involving pregnant women,
the unforeseen future effects of the vaccine on the
fetus, and vaccines’ safety during pregnancy. The effec-
tiveness of the vaccine in providing life-long immunity
is another concern. The rapid development of the
vaccine led to dilemmas with vaccine decisions. Lack
of awareness about the benefits of the vaccine, and
previous vaccine experiences, contribute to vaccine
hesitancy. There is a need to address certain existing
beliefs surrounding the vaccines, such as the belief in
natural immunity, that vaccination is not necessary for
dealing with COVID-19, testing positive even after
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Fear of vaccine'ssside effects
Fear of efficacy of the vaccine
Concerns about safety
Concerns about effectiveness/in-effective for life-long immunity
Post-vaccine scare of adverse health effects
Lack of trust in manufacturer/health system
Distrust in sources of vaccine related information/social media
Rapid development of the vaccines/ Lack of enough clinical trials
Preference for free vaccine
Lack of awareness/Mistrust on the benefits of the vaccine
Lack of formal education/knowledge
Insufficient information about safety and efficacy
Belief that vaccine can’t provide protection
Preference for natural immunity
Concerns regarding availability of the vaccine
Preference for oral vaccination then injections
Belief that vaccine is not necessary
Vaccineis not the solution for Covid-19 infection
False belief of herd immunity
Preference to doctors recommendation
Unforeseen future effects of vaccineson the foetus
Tested positive despite taking the vaccine
Worry about getting infected/disease worsening
Preference for Indian vaccine
Preference for vaccine from government
Phobiato take vaccine
Anti-vaccine attitude and belief
Newness of the vaccine
Wait for others to take the vaccine first
Faultiness of the vaccine
Development of fever
Myalgia post-administration
Lack of access to different modes of communication
Quality control of the vaccine
Needed more scientific research
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Figure 2. Studies reported COVID-19 vaccine hesitancy associated factors.

taking the vaccine, and that the COVID-19 is a hoax.
Also, the review reveals that in situations like COVID-19
and the introduction of new vaccines, people look for
doctors’ advice for making vaccine decisions. The
review also identified peoples’ preference for oral vac-
cines and the expectation that the vaccines are to be
provided by the government due to affordability
issues. Thus, the review identified various factors that
interfere with vaccine decisions. We opine that all
those factors and concerns should be given impor-
tance to deal with vaccine hesitancy.

Some studies identified gender, formal education,
occupation, religion, and monthly income as asso-
ciated with  attitudes toward vaccination
[33,42,44,48,51,58,59,71]. Low educational attainment,
mainly among women, surfaced as a barrier to vaccine
acceptance. They often relied on family members and
healthcare providers for advice and considered them

the trusted source of information related to COVID-19
vaccinations [74]. Similar findings were reported by
Joshi et al. that COVID-19 vaccine acceptance was sig-
nificantly higher among men and those with profes-
sional education and higher income levels [64]. In
India, hesitancy and refusal of vaccination can also be
correlated with vulnerable sections of society, such as
the rural elderly population belonging to low-income
groups [36,42], and [48]. However, few studies found
that urban, highly educated individuals were also likely
to say ‘no or not sure’ about the COVID-19 vaccination
[34,40].

Misinformation generates panic and fear among the
population, especially during a crisis like the COVID-19
outbreak. During such scenarios, opinion makers from
the community, such as local leaders and village head-
men, should be involved to clarify information about
disease transmission, correct prevention methods and
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Figure 3. Forest plot of COVID-19 vaccine hesitancy rate.

control measures so that messages are adequately
conveyed to the population. ‘Infodemic is worse than
an epidemic because it causes fear and rumours to
spread multiple times faster than the disease-causing
agent’ [78]. However, the government took initiatives
to accelerate vaccine coverage through the ‘Har Ghar
Dastak’ (meaning knocking on every door/house) cam-
paign to reach all beneficiaries; and frontline health
workers conducted house-to-house visits to promote
COVID-19 vaccination [79,80]. It may be more benefi-
cial to disseminate information that the infection rate
in unvaccinated individuals was significantly higher
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than those who had been completely vaccinated [81].
This should be an impetus of paramount importance
for the population to get vaccinated, as viral load has
been identified as a critical driver of transmission [82].
Furthermore, it is crucial to effectively communicate
the existing scientific knowledge to communities,
empowering them to make well-informed decisions
regarding vaccines. This entails the responsible disse-
mination of scientific knowledge to communities
through reliable channels, including government and
private healthcare institutions and providers. By doing
so, we can counteract misinformation and foster trust
in vaccines, ultimately empowering individuals, their
families, and communities to make informed and
responsible choices regarding vaccination. The vaccine
hesitancy/acceptance rates highlighted in the current
review can help plan and implement targeted actions,
awareness programs, initiatives and health education
materials needed to generate the knowledge and cri-
tical understanding about the pandemic. There is an
urgent need to identify pockets of vaccine hesitancy
and targeted intervention strategies. Effective commu-
nication and appropriate health campaigns are to be
planned by understanding community members’ spe-
cific issues and perspectives. Given the upcoming vac-
cinations for younger age groups of below 12 years, it
is crucial to improve vaccine confidence among par-
ents [49].

Given the emergence of new variants of COVID-19
and the potential for new infections, it is essential to
study vaccine acceptance and hesitancy. In India, the
data on COVID-19 vaccine uptake is significant, with
2.2 billion vaccine doses administered [83]. Our World
in Data [84] corroborates this, reporting that
1.03 billion individuals in India have received at least
one dose of the COVID-19 vaccine, 952 million (67%)
have received both doses, and 75.4 million (5.3%) have
received a partial vaccination. Despite the substantial
uptake of the first and second vaccine doses, there has
been a sudden decline in the uptake of precautionary
doses. This decline warrants investigation into the fac-
tors contributing to this reduced uptake. Therefore, it is
imperative to conduct further research on vaccine hes-
itancy to support public health efforts. For instance, as
COVID-19 continues to evolve with new variants,
addressing hesitancy and uncertainty surrounding
newer vaccines becomes crucial. Research should
delve into socio-behavioral aspects, focusing on psy-
chological and socio-demographic factors, commu-
nity-level influences on vaccine acceptance, and
health system-level factors such as access to vaccines.
Understanding the impact of various sources of infor-
mation, including misinformation, and developing
effective communication strategies is another critical
area for future vaccine hesitancy research. Above all,
establishing trust in vaccines and the healthcare sys-
tem is essential for the success of vaccination
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programs. Continued research on vaccine hesitancy,
and strategies to combat it, can provide valuable
insights for evidence-based approaches. Additionally,
research into vaccine side effects and the long-term
effects of COVID-19 and COVID-19 vaccines is essential
for developing appropriate policies.

There are certain limitations of this study. We only
considered the general population’s perspectives,
and the views of healthcare workers are not covered.
Some studies might have been missed during the
search process, such that studies published in lan-
guages other than English, and if they are not
indexed in the selected databases. The studies mainly
had a cross-sectional design, with the data collected
via online surveys due to COVID restrictions, hence
subject to self-selection bias. Moreover, the findings
of this study are specific to the Indian context, which
inadvertently overlooks pertinent research conducted
in other regions, potentially introducing bias. It's
worth noting that newer research may emerge after
the completion of this review, potentially influencing
the applicability of these findings. Despite these lim-
itations, the current study offers valuable insights
into the evolving landscape of COVID-19 vaccine
hesitancy and acceptance within India.

Conclusions

This review revealed that COVID-19 vaccine hesitancy is
considerable in Indian communities, with nearly one-
third hesitant to accept the vaccine. This review identified
various factors associated with COVID-19 vaccine hesi-
tancy and captured various concerns about COVID-19

0.4 Q. 0.6 o7

[=]
]

Proportion

vaccines. To address vaccine hesitancy, we suggest
implementing health awareness programmes and edu-
cational campaigns that disseminate transparent infor-
mation through the government and media. These
efforts can help promote proactive vaccination beha-
viors, enhance trust in government agencies, and under-
score the importance of vaccine acceptance, not only for
COVID-19 but also for forthcoming vaccines. It is crucial to
prioritize addressing citizens’ concerns and creating pub-
lic awareness about COVID-19 vaccines through
campaigns.
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