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Objectives: Rapid vaccination is the only way to fight against COVID-19.Vaccine hesitancy is
the major barrier against this strategy. The main objective of this cross-sectional study was
to analyze COVID-19 vaccine acceptance in the general population of West Bengal (India), as
well as to investigate the factors that were independently associated with people’s desire to
receive the vaccine.
Methods: An online questionnaire was distributed by email, Whatsapp, and other social
media platforms, and the responses were analyzed using the SPSS (Version 20) software.
Results: We conducted a web-based survey in West Bengal, India (N = 803), and accumu-
lated information on individuals’ desire to adopt vaccine against COVID-19, views about the
virus’s effectiveness, and many knowledge-based socio-demographic factors that poten-
tially impact the overall vaccination efforts. We found that, 12.08% of participants do not
believe that vaccination against COVID-19 is necessary, but among the rest of the
population, 44.33% of individuals are willing to be vaccinated once the vaccine is available,
whereas 39.60% of the population responded that they will not be vaccinated immediately
but will do so later.
Conclusions: Despite the participants’ strong vaccine willingness, our findings revealed a
troubling degree of lake of awareness and insignificant scientific knowledge about the
COVID-19 pandemic and its associated vaccination programme. Vaccination hesitancy is
not a barrier in this survey region, but poor vaccine availability and a lack of awareness
campaigns may instill unfavorable beliefs in those who refuse to be vaccinated.

© 2022 Elsevier Espana, S.L.U. All rights reserved.

Abbreviations: AOR, Adjusted odd ratio; CI, Confidence intervals; COR, Crude odd ratio; COVID-19, Coronavirus disease; SARS-CoV-2,
Severe acute respiratory syndrome coronavirus 2
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Introduction

SARS-CoV-2 (severe acute respiratory syndrome coronavirus
2) or Coronavirus disease (COVID-19) is a devastating viral
infection that still affects many places throughout the world."
Along with supportive care and following government guide-
lines, there is an urgent need for massive vaccination to flatten
the infectivity graph. On January 16, 2021, India initiated the
world’s largest COVID-19 vaccine programme to vaccinate its
900 million population.? From the very beginning, only two
COVID-19 vaccines, i.e., Covishield (Oxford-AstraZeneca vac-
cine) and Covaxin, the first indigenous vaccine produced by
Bharat Biotech, have been approved for restricted emergency
use in priority-based vaccination programmes.®> A total of 30
million healthcare and frontline workers were scheduled to be
vaccinated in phase one. The bulk population was covered
beginning in May 2021, starting with the elderly and those with
co-morbidities, as well as those in the age groups of 45 to
60 years and 18 to 44 years.’ India had given out 33.2 crore doses
to 27.4 crore people as of June 30, 2021. However, only 4% of
India’s population is fully vaccinated, compared to 45% in the
United States and 48% in the United Kingdom. Only approx-
imately 5% of the population of India is fully immunized.
According to experts, vaccination rates must spike by the end of
the year in order for the majority of Indians to be protected from
the virus, which has claimed the lives of over 4.34 lakh people.*
Different human characteristics that persuade vaccination
acceptance rates, such as beliefs, perceptions, and behaviors,
may also play a crucial role in reaching the acceptable levels of
community immunity obligatory to prevent the pandemic’s
spread.” COVID-19 prevention measures, including the use of
masks and social distancing, have been demonstrated to be
helpful in slowing the virus’s spread, but the widespread use of
preventive vaccination will be critical to the long-term contain-
ment of the COVID-19 pandemic.® Evidence-based health
communication techniques are required to effectively address
vaccination reluctance and create vaccine trust. In preparation
for the COVID-19 vaccine deployment, one key part of commu-
nication is to understand the function of emotion.” Other
major aspects of vaccine dissemination and education, such
as building trust and credibility of health agencies and scientific
experts, conveying the safety and stringent standards en-
forced in the vaccine development process and facilitating
equitable vaccine information dissemination across the world,
can benefit from a focus on emotion 2

The goal of this study was to assess COVID-19 vaccine
acceptance in West Bengal’s (India) general population, as
well as to look into the characteristics that were indepen-
dently linked to individuals desire to take the vaccination.
This online survey study was conducted when there was
massive confusion about the COVID-19 vaccine in various
parts of the country. These abilities are equivalent to health
literacy abilities, which encompass people’s knowledge,
motivation and ability to locate, absorb and use health
information, which is critical in the event of a pandemic.

Methods
Study design and collection of data

From 22th February 2021 to 22th March 2021, this online survey
was conducted among the Bengalee people of West Bengal,
India. West Bengal is India’s fourth most populous state, with a
population of about 91 million people.® Considering the pattern
of previous questions published in the prior literature,' a set of
questionnaire was created using the Google form web survey
architecture and data was collected by online compilation of the
Google forms. The link to the online survey was distributed
among the members of the study group via electronic mail (e-
mail), WhatsApp and personal contacts. In order to enhance the
number of individuals who received the invitation to the current
survey, participants were also invited to share the study link with
their friends and family. As a result of sharing the survey links,
more individuals were able to participate in the survey.
Participants were given a brief summary of the survey and its
purpose, as well as the study protocol and a declaration of
confidentiality and privacy, before beginning the questionnaire.

The inclusion criteria for the study were voluntary
participation, participants living in West Bengal, India and
also limited to subjects above the age of 18 years. Participants
suffering from COVID-19, post COVID-19 complications and
past history of COVID-19 were excluded from the study. The
participants received no remuneration for their participation
in the study. The Helsinki Declaration was also followed when
conducting this survey.

Statistical analysis

The required sample size for the current study was calculated
using a single population proportion with the following
assumptions: 37% vaccine hesitancy in India according to a
nationwide survey on COVID-19 vaccination hesitancy across
27 Indian states and union territories,’* 95% confidence
interval, 4% marginal error and a population of West Bengal
of 91,276,115 (Census of India 2011).9 As a result, the study
requires 672 participants (rounded to 680) in order to make
adequate inferences about West Bengal’s total population.
To summarize the data, categorical variables were sum-
marized using frequency; percentage and Chi-square test
were used to analyze differences. To account for the possibil-
ity of confounding, univariate and multivariate logistic
regression analyses were used to examine the variables that
affected the participants’ knowledge of the COVID-19 vaccine
and its acceptance. The participants’ sexes, ages and educa-
tional levels were used as independent variables in logistic
regression analyses. The results of logistic regression analyses
were expressed as crude odd ratios (COR) and adjusted odd
ratios (AOR) with 95% confidence intervals (95% CI). The
Statistical Package for Social Sciences (SPSS, Version 20) was
used to conduct all of the analyses. The standard statistically
significant p value of 0.05 was used in this entire study.
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Table 1 - Descriptive characteristics of the study participants.

Variables f %
Sex Male 435 54.17
Female 368 45.83
Age <25 532 66.25
25 to 39 205 25.53
>40 66 8.22
Education Below Bachelor degree 230 28.64
Bachelor degree 335 41.72
Master’s degree or above 238 29.64
Occupation Student 530 66.00
Employee 146 18.18
Home Maker 48 5.98
Business 29 3.61
Other 50 6.23
Blood pressure Don’t Know 125 15.57
Normal Blood Pressure 592 73.72
Low Blood Pressure 58 7.22
High Blood Pressure 28 3.49
Chronic diseases Diabetes 4 0.50
heart diseases 3 0.37
Hypertension 20 249
kidney disease 4 0.50
Other diseases 67 8.34
Did you infected by SARS-CoV-2 (Corona Virus) in recent time? No 670 83.44
Yes 19 2.37
Don’t Know 114 14.20
Do you think Corona Virus lost his effectiveness? No 430 53.55
Yes 77 9.59
Don’t Know 296 36.86
At present time, do you regularly use protective tools No 42 5.23
(like mask, gloves, sanitizer etc.)? Not regular basis 370 46.08
Regularly 391 48.69
At present time, do you take any protective medicines for COVID-19? No 775 96.51
Yes 28 3.49
Do you know Government of India started the Vaccination program  No 59 7.35
for COVID-19? Yes 744 92.65
Do you have any idea about COVID-19 Vaccine? No 444 55.29
Yes 359 44.71
Did you already taken COVID-19 Vaccine? No 763 95.02
Yes 40 4.98
Did you taken any type of medicine before (1-2 h) the vaccination No 120 14.94
process? Yes 5 0.62
Did you experience any type of illness or side effects after taking the No 62 7.72
vaccine? Yes 15 1.87
Do you think this vaccine able to deliver fruitful results? Don’t know 246 30.64
May be 367 45.70
No 23 2.86
Yes 167 20.80
Did you recommended or suggested your family members for No 145 18.06
vaccination? Yes 658 81.94
When do you want to take Vaccine for COVID-19, if it is available to Already taken 32 3.99
you? Immediately 356 44.33
In later stage 318 39.60
Not Necessary 97 12.08
If you want to take Vaccine for COVID-19, which vaccine CoronaVac (China) 3 0.37
of the following do you prefer? Covaxin (Bharat Biotech, India) 482 60.02
Covishield (Oxford University; United kingdom) 216 26.90
Pfizer (USA & Germany) 17 2.12
Sputnik V (Russia) 16 1.99
None of them 69 8.59
Do you believe COVID-19 vaccine contains unsafe toxin? Don’t know 444 55.29
May be 83 10.34
No 254 31.63
Yes 22 2.74

Do you think Vaccination causes any type of illness or disease? Don’t know 362 45.08
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Table 1 (Continuacién)

Variables f %
May be 285 35.49
No 115 14.32
Yes 41 5.11
Do you know someone who was vaccinated but got the disease No 707 88.04
or any type of illness? Yes 96 11.96
Do you think, If anyone had Covid-19 already, he /she don’t need Should be taken 613 76.34
to get vaccinated? Since he /she infected once, it’s no longer needed 190 23.66
Do you think Corona vaccines contains a live version of the Corona Don’t know 551 68.62
virus? No 208 25.90
Yes 44 5.48
Do you think, you can ditch your mask, forget social distancing After get the Vaccine, no longer needed this 67 8.34
after you get vaccinated with Corona vaccines? I don’t want to take Corona Virus Vaccine 53 6.60
Needed to maintain protective measures 683 85.06
Do you think, Natural immunity is better than vaccine-acquired Don’t know 219 27.27
immunity? May be 159 19.80
No 85 10.59
Yes 340 42.34
Do you think once you receive the corona virus vaccine, you're Don’t know 329 40.97
immune for life? May be 137 17.06
No 303 37.73
Yes 34 4.23
Do you think Vaccine only useful for older people? Don’t know 383 47.70
No 374 46.58
Yes 46 5.73
Do you think Vaccination may produce side effect in children? Don’t know 607 75.59
No 119 14.82
Yes 77 9.59

Results

There were a total of 803 individuals in this study, with 435
(54.17%) male and 368 (45.83%) female participants. The
characteristics of the respondents divided into various groups
(age, qualification, occupation, health problems, etc.) were
presented in Table 1 (Table 1). Among the entire participants,
66.25% of the individuals were under the age of 25 years and
41.72% were graduates or students in the process of graduat-
ing. Whereas, 25.53% of participants belonged in the middle
age categories (25-39 years) and only 8.22% were represented
by the upper 40 years of age limits. In terms of occupation, a
large number of participants (66%) were students and a very
small percentage of people listed their occupation as business
(3.61%). As seen in Table 1, a small percentage of individuals
had ongoing health issues such as high blood pressure and
various chronic diseases. Despite the pandemic’s severe
stages, 83.44% of the total studied population said they had
not been impacted by SARS-CoV-2 in the recent past.
However, a small percentage of the participants (14.20%)
stated that they had not been able to determine if they were
COVID positive or not in recent times. Some tricky questions
were asked to identify the COVID-19 associated knowledge
among the participants. Different awareness-associated ques-
tions were asked to determine the participants’ COVID-19
related expertise. In relation to this, 53.55% of the investigated
populations effectively claimed that they did not believe the
COVID-19 risk factor had been eliminated, while 36.86% of the
people stated that they had no knowledge of the presence or
lack of Corona virus effectiveness. Approximately 48.69% of

participants used preventive measures (masks, sanitizers,
social distancing, etc.) on a daily basis, while 46.08% did not
follow the COVID protective guidelines on a regular basis.
Surprisingly, 5.23% of those polled stated that they had taken
no precautions in preparation for this catastrophic epidemic
(Table 1).

Both bivariate and multivariate logistic regression analyses
were used to explore the COVID-19 vaccine’s associated socio-
demographic and behavioral significant factors among Bengal’s
population (Table 2, Table 3, & table S1). Female participants had
more sensible knowledge about COVID-19 disease effectiveness
than male participants (AOR: 0.52; CI: 0.3-0.9) and they also
adhered to COVID-19 protective protocols far better than male
participants. Despite the fact that higher educated individuals
know about it, the corona virus hasn’t lost its power (55% of
master’s degree holders), they have failed to uphold government
guidelines addressing COVID-19 disease on a regular basis
(49.58% of master's degree holders) (table S1). Males were
shown to be more interested in becoming vaccinated than
females, with the majority of males stating that they would take
the vaccine as soon as it became available. While females
expressed some hesitation about the vaccination, they made it
apparent that they were interested in receiving the vaccine at a
later stage rather than right away (AOR: 0.54; CI: 0.38-0.75)
(Table 2). When it came to getting the COVID-19 vaccine, a
substantial percentage of middle-aged people (>40 years) were
eager to have it as soon as it became available, compared to the
lower and above 25-year-old age groups of participants. It was
also found that in both age groups, relatively few people stated
that they did not wish to receive any form of vaccine (< 25 year
AOR: 1.38; CI: 0.37-5.11; 225 year AOR: 0.82; CI: 0.26-2.57) (Table 3).
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Table 2 - Associations between sex and COVID-19 vaccine awareness.

Variables Male Female COR o) AOR@ p
(n = 435) (Reference) (95th CI) (95th CI)
(n = 368)
Did you infected by SARS-CoV-2 (Corona Virus)  Don’t Know 71(16.32) 43 (11.68) 7.134  0.59 0.342 0.83 0.763
in recent time? (0.028) (0.2-1.75) (0.26-2.68)
No 350 (80.46) 320 (86.96) 0.39 0.074 0.66 0.462
(0.14-1.1) (0.22-2)
Yes 14 (3.22)  5(1.36) Reference
Do you think Corona Virus lost his effectiveness? No 225(51.72) 205 (55.71)  7.625 0.5 0.008 0.52 0.02
(0.022) (0.3-0.83) (0.3-0.9)
Yes 53 (12.18) 24 (6.52) Reference
May be 157 (36.09) 139 (37.77) 0.51 0.014 0.56 0.048
(0.30-0.87) (0.32-1)
At present time, do you regularly use protective No 36 (8.28) 6 (1.63) 22.090 6.03 0.000 4.06 0.005
tools (like mask, gloves, sanitizer etc.)? (0.000) (2.48-14.64) (1.54-10.67)
Not regular basis 204 (46.9) 166 (45.11) 1.23 0.146 1.53 0.008
(0.93-1.64) (1.12-2.11)
Regularly 195 (44.83) 196 (53.26) Reference
Did you experience any type of illness or side No 38 (8.74) 24 (6.52) 5.953 Reference
effects after taking the vaccine? Yes 4(0.92) 11 (2.99) (0.051) 0.23 0.021 0.13 0.017
(0.07-0.8) (0.02-0.69)
Did you recommended or suggested your No 65 (14.94) 80 (21.74) 6.203 0.63 0.013 0.58 0.009
family members for vaccination? (0.013) (0.44-0.91) (0.39-0.87)
Yes 370 (85.06) 288 (78.26) Reference
When do you want to take Vaccine for COVID-19, Already taken 12 (2.76) 20 (5.43) 18.923 0.38 0.012 0.1 0.000
if it is available to you? (0.000) (0.18-0.81) (0.04-0.25)
Immediately 217 (49.89) 139 (37.77) Reference
In later stage 148 (34.02) 170 (46.20) 0.56 0.000 0.54 0.000
(0.41-0.76) (0.38-0.75)
Not Necessary 58 (13.33) 39 (10.60) 0.95 0.836 0.96 0.866
(0.6-1.51) (0.58-1.58)
Do you know someone who was vaccinated but No 392 (90.11) 315(85.60)  3.850 Reference
got the disease or any type of illness? Yes 43(9.89) 53 (14.40) (0.050) 0.65 0.051 0.65 0.077
(0.42-1) (0.4-1.05)
Do you think Corona vaccines contains a live Don’t know 282 (64.83) 269 (73.10) 6.381 0.68 0.021 0.61 0.007
version of the Corona virus? (0.041) (0.49-0.94) (0.43-0.87)
No 126 (28.97) 82 (22.28) Reference
Yes 27 (6.21) 17 (4.62) 1.03 0.923 0.82 0.59
(0.53-2.01) (0.39-1.7)

@after adjusting the effect of age, education, and occupation.

According to the responses of the overall investigated popula-
tion, a big majority of people had conflicting beliefs and had very
little scientific understanding regarding the COVID-19 vaccina-
tion. They strongly said that they had no idea whether the
corona vaccine contained any dangerous toxins or not (Table 3).

According to our survey, 92.65% of the population was
aware of the government’s vaccination policy and 44.53% of
individuals very much wanted to get the vaccine as soon as
possible, but they were unable to draw any conclusions about
vaccine efficacy. Despite their lack of understanding regarding
the corona vaccination, several participants were reported to
have gotten it for their family members (81.94%). In terms of
vaccination choice, the majority of people (60.02%) voted to
use Covaxin (Bharat Biotech, India) instead of other vaccines
(Table 1). Despite suggesting a negative or positive response,
the participants did not show any constrictive points when it
came to negative beliefs. Instead, they preferred to stand in a
neutral posture. Both the male and female groups signifi-
cantly indicated that they were unaware that the COVID
vaccine contained a live variant of the coronavirus (AOR: 0.61;
CL: 0.43-0.87) (Table 2). Surprisingly, educated participants

gave identical responses to vaccination knowledge, while the
majority of masters and graduate individuals did not produce
any constrictive responses when it came to scientific infor-
mation (Below Graduate AOR: 2.4; CI: 1.53-3.77; Graduate AOR:
1.81; CI: 1.19-2.74) (table S1).

Discussion

Many scientific laboratories and academic organizations are
working to develop new types of vaccine to combat the new
coronavirus, which has killed over half a million people and
damaged economies around the world.'? It is well known that,
if vaccination rates are insufficient, herd immunity will not
develop and the most vulnerable population groups will not
be protected.’® As a result, it’s vital to know whether the
general public intends to get vaccinated against COVID-19
ahead of time so that public health professionals may develop
and implement targeted programmes to raise public aware-
ness about the importance of vaccination. The goal of this
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notable role in stifling vaccination willingness among those
individuals. Similar findings were previously seen in China, the
United States and Egypt among people who refused to accept
the COVID -19 vaccines.”>*' People’s psychological urge to
5 2 5 interpret the unexpected events related to the COVID-19
é " é g epidemic has resulted in widespread unfavorable beliefs.??
& 2 & 3t Furthermore, the conspiracy hypothesis has been linked to
n S 2 o 8 ol 8 K R R .
2 L8 S 2 28 2 2|3 vaccination apprehension among the Saudi populace, such as
& during the HIN1 pandemic and influenza vaccine.”®
§ Building public trust in vaccination programmes requires
o obvious and dependable communication from government
g 8 '§ leaders. Explaining how vaccines operate as well as how they
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% & = % are created, from recruiting to authorization, depending on
” 2 £ § L.g safety and effectiveness is part of this.® Based on our study,
‘D 9 .. .
9 § g = B female participants have more practical knowledge of the
— g = 0 =} L . . -
s B 5 > ° & pandemic than male participants, but males have a stronger
N < - g g & readiness to receive the vaccine as soon as it becomes
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= é g r;é o available. Similarly, in contrast to younger people, middle-
é = o = ‘§ aged people are more likely to receive vaccines. Females were
- = E S ? ) far more likely than males to remember the pandemic
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% é g @ § = 3 guidelines, but it was surprisingly noted that highly qualified
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E 2 5 5 8 S “:@E participants did not follow COVID principles on a regular
O W o . - . 17s
basis. Moreover, the majority of people are willing to get
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vaccinated, but many are extremely confused regarding
vaccine efficacy. A large number of those polled suggested
their family members get the vaccine, but they did not have
significant knowledge of its effectiveness. Effective seminars
and justified explanations of vaccine efficacy, COVID rule
implementation, and population broad coverage are the only
ways to raise community awareness.

Similar suggestions were previously reported by Bhowmick
et al., who found a significant communication gap regarding
COVID-19 awareness as well among the studied people.* It will
also be critical to build public trust in regulatory agency
evaluations of vaccination protection and usefulness. As has
been found with persuading people to comply with COVID-19
control measures, credible and culturally aware health commu-
nication is critical in promoting beneficial health behaviors.?>?

According to the 2011 Census report of India, there are 94
crore people above the age of 18 years, with a total population
of 136 crore.® Only 11.40% of the adult population had been
vaccinated as of the end of the first week of August 2020.>”
Vaccine hesitation is not a factor in West Bengal's and India’s
low vaccination rates; instead, our survey results show that a
lack of vaccine availability is a key factor. As per this research,
the majority of people want vaccines as soon as possible, thus
the government has to devise a more effective approach for
dealing with this extremely sensitive topic. Wouters et al.
previously reported that Vietnam (98%), India (91%), China
(91%), Denmark (87%) and South Korea (87%) had the highest
vaccine acceptance rates, while Serbia (38%), Croatia (41%),
France (44%), Lebanon (44%) and Paraguay had the lowest
(51%). In this report, they also suggested that the lack of
COVID vaccine availability has a detrimental impact on
vaccination programmes and that this could be one of the
major causes of poor vaccination rates in developing coun-
tries; this conclusion is significantly associated with our
findings.?® Not only do vaccine mandates mislead the general
public, but a lack of social awareness regarding vaccination
programmes and SARS-CoV-2 also negatively influences the
general public?® The government should take appropriate
steps to address these issues.

The Web-based survey method is not a good alternative to
field-based study. There are some limitations to this study,
which include lower response rates, limited access to the
internet / devices and lack of follow-up data.

Conclusion

In conclusion, only a small percentage of the investigated
population had received vaccines in recent times, but the vast
majority of the population desired to be vaccinated as soon as
feasible. In West Bengal, a far lower percentage of ordinary
people appear to be cagey about the COVID-19 vaccination
program, which was directly reflected in the reduced hesita-
tion rate. Despite their great desire to receive the vaccine, the
majority of people have very poor awareness of the COVID-19
vaccine. Various negative beliefs and a lack of factual
understanding cause a great deal of uncertainty among
those who refuse to be vaccinated. According to this finding,
highly qualified people do not follow COVID guidelines on a

regular basis, but they are aware of the consequences. The
effectiveness of the COVID vaccination was found to have a
very poor level of awareness and scientific knowledge, raising
questions about the government policy associated with the
vaccine promotion programme. Government agencies, health
care providers, and other authorities should find this report
beneficial in reducing the impact of vaccine reluctance. We
tried to provide a thorough understanding of West Bengal’s
current COVID-19 vaccination status, which may pave the
way for formulating a new vaccination strategy in the
upcoming days.
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