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This cross-sectional study was based on an e-survey conducted among 507 individuals to assess the knowledge,
attitude, and perceptions (KAP) of the public toward the COVID-19 vaccine. The survey was carried out by employing
a questionnaire comprising four sections which included demography, KAP toward the COVID-19 vaccine. Bivariate

group variance analysis and multivariable regression were used to evaluate the knowledge and perceptions about the
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COVID-19 vaccine. The mean score of the knowledge out of 5 was 3.34 & 1.95 and of perception out of 10 was 7.36 +
2.48. Seventy-one percent of the participants believed that the vaccines have side effects and most of the participants
(52.56%) stated that healthcare workers should be vaccinated first. The results obtained from the study indicate that
the people’s understanding and attitudes toward the COVID-19 vaccinations are good, but there are certain groups
of the population that have poor knowledge and perception, such as low socioeconomic status and lack of education.

Certain educational awareness programs can be made to improve their KAP toward the COVID-19 vaccination and to

encourage them to administer the vaccines.

INTRODUCTION

COVID-19 infection is due to SARS-CoV-2, a virus
initially reported in Wuhan, China (Hui et a/., 2020). The World
Health Organization (WHO) estimated that the pandemic resulted
in 5.8 million deaths globally, with 0.51 million deaths in India
alone (as of 18th February 2022) (WHO, 2020). Recent reports
show that morbidity and mortality rates are increasing daily. The
WHO and the Ministry of Health and Family Welfare (MoHFW)
recommended multiple preventive measures to fight the pandemic.
These include maintaining a safe distance, wearing a mask, and
hand hygiene (Ahmad ef al., 2020; MoHFW, 2020). Following
these recommendations contributed to a greater extent of inhibiting
the spread of infection. The pharmaceutical industry struggled
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initially to release vaccines to boost individual and herd immunity.
Initially, drugs were the only effective pharmacologic measures
to help control this detrimental pandemic; thereafter, multiple
vaccines with different mechanisms of action were available
and some were approved for emergency use to fight COVID-19
infection (Shervani et al., 2020). During the initial stages in India,
three COVID-19 vaccines—Covishield, Covaxin, and Sputnik
V—had received regulatory clearance. Covishield and Covaxin
are two national vaccines. Bharat Biotech manufactures Covaxin,
which is India’s first native COVID-19 vaccine. Covishield is a
vaccine designed by Oxford—AstraZeneca and produced locally by
the Serum Institute of India. Sputnik V is developed by Gamaleya
Institute, Moscow, in collaboration with Dr Reddy’s Laboratory
Ltd. and imported to India. Apart from that, Corbevax, Johnson &
Johnson, Moderna, Novavax, Sputnik Light, and Zydus Cadila are
the other vaccines approved in India. The Indian government has
secured the vaccine doses and provided them to state governments
free of cost. The vaccines were offered to the public at an
affordable price or free of charge by pre-booking vaccinations
on CoWIN’s website (MoHFW, 2020; Kumar et al., 2021). On
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16 January 2021, India began mass immunization. Phase I of the
National COVID-19 vaccination program focused on the front
line and healthcare workers. Phase II started in March 2021 and
focused on vulnerable populations aged 45 years and above. Phase
IIT of the vaccination program started on 1 May which focused on
the age group of 1845, followed by phase IV from 3 January for
the age group of 15-18 (Bagcchi et al., 2021). The eligible age for
vaccination included young adults starting from the age of 18 in
May 2021 except for pregnant women, a person with symptoms
of COVID-19 infection, and those with a history of allergic or
anaphylactic reactions to the previous dose of corona vaccine (Foy
etal.,2021; Kumar et al., 2021).

India faced a lethal second wave of coronavirus with
the Delta variant of SARS-CoV-2 and is currently facing the third
wave (Mandal et al., 2021; Pal et al., 2021; Ranjan et al., 2021).
The impact of the third wave will largely depend on vaccination
coverage. Since the newer strain “Omicron” possesses many
mutations, as well as an increased rate of disease transmission,
it is critical to accelerate vaccination and consider the necessity
for a booster dose. So, the Indian government is responding by
accelerating the pace of immunization.

Even though India has been following a dynamic
vaccine strategy based on vaccine availability, liberalization of
vaccine price, and amplifying vaccine coverage, 56.5% of the
population have received two doses, and 70.7% of the population
have got at least a single vaccine dose (data as of 19 February
2022) (Google News, 2021). Since 1 May 2021, the momentum
of the vaccination scheme has declined due to vaccine shortage
or vaccine refusal, or hesitancy, but is now slowly gaining its
pace. The lack of awareness and complacency of the public
toward the vaccine is jeopardizing mass immunization (Dror et
al., 2020; Sharun et al., 2020; Surapaneni et al., 2021; Wouters
etal., 2021).

To further accelerate the rate of vaccination, it is
necessary to conduct cross-sectional questionnaire-based studies
among the public to shed some light on their attitudes, knowledge,
personal beliefs toward vaccines. Since the use of one’s intellect
or senses to grasp or understand one’s surroundings (perception)
influences one’s real feelings or thoughts regarding vaccines
(attitude), here, we study the public knowledge, perception, and
belief that influence vaccine hesitancy. These shreds of evidence
may be helpful to put a brake on false information and deliver the
right information to people.

MATERIALS AND METHODS

This is a questionnaire-based cross-sectional study
conducted between 21 August and September of 2021 to assess the
knowledge, attitude, and perceptions (KAP) of the general public
on the COVID-19 vaccine.

Ethical clearance

Ethical clearance was obtained from Ethical Review
Committee Board, Rajendra Memorial Research Institute of
Medical Sciences, Patna, Bihar, EC number: RMRI/EC/19/2021.
Participants gave their informed consent through online
platforms.

Study population

This research enlisted subjects relying on the inclusion
and exclusion criteria.

Those individuals who are Indian and older than 18
years of age were included in the survey. Those individuals below
18 years and who submitted incomplete responses were excluded.
The questionnaire was distributed widely to the public via social
media platforms using the attributable Google Forms link.

Measures

Data were collected using a questionnaire that included
informed consent and four separate sections (sociodemographic,
knowledge, attitudes, and perceptions).

Sociodemographic information

Questions on sociodemographic details were assessed
which included age, marital status (married/unmarried), sex
(male/female), family type (nuclear/joint or extended family),
educational status of the respondents, monthly household income
[low socioeconomic status (SES) = income less than 15,000,
middle SES = income between 15,000 and 30,000; and upper
SES = income of more than 30,000], and present location of the
respondent (urban/rural).

Knowledge, attitudes, and perceptions

Respondents were asked five questions each (a total
of 15 predetermined questions) to test their KAP. Each question
in the study was derived from prevalidated questions and group
discussions.

The knowledge component consisted of five
questions with three possible answers: “Yes,” “No,” and “Not
Sure” (e.g., Do you know how effective the vaccine is?). Yes
comments were labeled as 1, while no/do not know responses
were labeled as 0. The cumulative mark, which ranged from 0
to 5, was calculated by the summation of five scores, with an
upper score (>2.5) signifying a higher level of understanding of
COVID-19 vaccines. In addition, a question regarding the most
trusted source of information regarding COVID-19 vaccines
(with some responses like mass media, social media, healthcare
professionals, and government-sponsored healthcare initiatives)
was also asked.

The attitude section had five questions (e.g., Do you
assume vaccines have side effects?) and the answers were
recorded. No scoring was done in the attitude section. In the
perception section, five items, such as “agree/disagree/neutral”
questions, for evaluating the participants’ views of the COVID-19
vaccines (e.g., [s a COVID-19 vaccine expected to defend against
COVID-19 infection?) were included. Here, the overall score was
computed by adding the scores obtained of the five components,
varies from 0 to 10, with a higher score (=5) reflecting a more
positive view on the COVID-19 vaccine, and the response to each
item was expressed on a 3-point system (i.e., 0 = Disagree, 1 =
Neutral, and 2 = Agree).

Statistical analysis

SPSS (version 28.0) and Microsoft Office excel were
used to interpret the results. Sorting and coding the data sets for
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statistics were accomplished utilizing Microsoft Office Excel. The
descriptive and inferential statistical tool was used for the analysis
of the information. The data was used to perform a Chi-square test
and multiple regression analysis.

Also, t-test and ANOVA tests were conducted to examine
if there was an association between knowledge and perception
levels and demographic variables. Multivariate regression analysis
was employed to find the factors that varied substantially in terms
of knowledge and perception. At the 95% confidence interval, all
the statistical tools with a p-value less than 0.005 were considered
significant.

RESULTS

Demographic details of the participants

A total of 507 people took part in the survey. Among
them, 54.63% were female and 45.63% were male. More than

Table 1. Sociodemographic details of participants.

Variable N=1507 %

Age group

Young (18-35) 310 61.14

Middle age (36-55) 96 18.93

Adult (55+) 101 19.92
Sex

Female 277 54.63

Male 230 45.36
Educational status

Higher secondary/below 252 49.7

Degree/higher 255 50.29
Marital status

Married 200 39.44

Unmarried 302 59.56

Divorced 5 0.98
Current working status

A student 159 31.36

Service sector (public & private) 273 53.84

Self employed 45 8.87

Retired 12 2.36

A home maker 18 3.55
Area of residence

Urban 307 60.57

Rural 200 39.44
Family type

Nuclear 312 61.53

Joint 195 38.46
Monthly family income (socio economic status)

Lower SES 106 18.24

Middle SES 169 38.74

Upper SES 232 42.99

SES, Socioeconomic status.

half of the surveyed subjects were in the age group of 18-35
years (61.14%), with a mean age of 32.21 £+ 15.16. Among the
participants, one-third of them were students (31.36%); the
other half include working [service sector (public and private)
= 53.84%, self-employed = 8.87%] and not working (retired =
2.36%, homemaker = 3.35%) respondents (Table 1).

Majority of them were unmarried (59.56%) and had a
degree or higher level of education (50.29%). Most were from
urban areas (60.57%), with upper socioeconomic status (42.99%)
and were members of nuclear families (61.53%).

Knowledge of COVID-19 vaccine

The effectiveness of the COVID-19 vaccine was
acknowledged by half of the community (50.16%) and they
believed that overuse of the vaccine is dangerous (57.98%).
Among the participants, 82.24% had taken the COVID-19
vaccine and 17.75% did not take any dose of the COVID-19
vaccine. The most trusted source of information on vaccines was
the government healthcare programs, followed by healthcare
professionals, mainstream news media like TV and radio, and
social media platforms (Fig. 1).

On comparison of knowledge among respondents
regarding the effect of the COVID-19 vaccines in autoimmune
diseases, a significant difference was seen among females as they
believed that vaccination would increase autoimmune diseases,
with a p-value = 0.002 (Table 2).

Participants with a basic degree or higher education,
living in nuclear families, having upper socioeconomic status, and
residing in urban areas showed a significantly high mean score for
knowledge (3.34 = 1.95 out of 5). In bivariate analysis, variables
of the study population, like living in the nuclear family, having
a degree or higher education, and having upper socioeconomic
status, from urban areas showed statistical significance and a
significantly higher mean knowledge score (Table 3). So, these
variables were used to adjust multiple regressions (Table 4).

Attitude toward COVID-19 vaccine

Over half of the participants thought that the COVID-19
vaccination was good and had a positive outlook and attitude toward
the vaccine. Approximately 50.49% of the participants strongly
believed that everyone should get vaccinated. This approach
appeared to be substantially more prevalent among females than

Percent

Health care Social media TV andradio

Government health care
programs professionals

Figure 1. The most trusted information resources of vaccine among respondents.
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among males (35.30% vs. 15.18%, p = 0. 0043). When comparing
the attitude of the respondents with the sex difference, significant
p-values were obtained. 35.30% of the participants believed that
everyone should be vaccinated (p-value = 0.004) (Table 5).

About half of the participants (51.67%) believed that
healthcare professionals should be immunized first, which was
significantly more in females than males (F = 35.30%; M =
15.18%; p=0.039). However, 7.88% and 9.07% of the participants
showed their interest in teachers or students and private or public
employees, respectively, getting vaccinated first (Fig. 2).

Almost 90.13% wanted vaccines to continue to be
free of cost in India, with females having a substantially greater
percentage than males (F = 58.57%; M = 31.55%; p = 0.045).
When respondents were asked about their willingness to pay
for vaccines, 77.58% agreed to procure vaccines even at their
own expense. 71% of the participants were worried about the
COVID-19 vaccine’s adverse effects.

Perception toward COVID-19 vaccine

82.44% of the participants agreed that it is important
to get the COVID-19 vaccine, while 11.63% showed neutral
behavior. Most of the participants were neutral (60.35%) when
they were asked about the safety of vaccines provided by India
compared to vaccines of other countries. On comparison of the
perception of the respondents with the sex difference, significant
p-values were obtained. The perception was significantly higher
in females regarding the protection provided by the COVID-19

vaccine, with a p-value = 0.001, and the safety of the COVID-19
vaccine formulated in India compared to the vaccines of other
countries, with a p-value = 0.002 (Table 6).

In addition, about 67.85% disagreed that most of
the population will refuse to receive vaccines, and half of the
participants (53.45%) thought that the adverse effects of vaccines
will deter people from getting vaccines. However, most of the
respondents (78.50%) would encourage their family or friends to
get vaccinated.

Factors predicting the level of perception were identified
by bivariate analysis and a significant variation of perception
scores was observed across residents (urban or rural) and genders
(Table 5). The mean score of the five questions regarding the
perception of the respondents toward the COVID-19 vaccine was
7.36 £ 2.48, suggesting an overall positive perception toward the
vaccine.

Multiple regression score was adjusted using the
variables which were detected to be statistically significant in
bivariate analysis and showed that the female gender and living in
a metropolitan area were closely linked with a favorable attitude
toward the COVID-19 vaccine (Table 6).

DISCUSSION

In India, the nine COVID-19 vaccines approved to date
are expected to halt the spread and the devastating socioeconomic
and public health impact of COVID-19 infection. Despite the
Indian government’s commitment and the availability of required

Table 2. Distribution of each knowledge item.

Total Male Female
Variable Ve df p-value
n % n Y% n %

Do you know about COVID-19 vaccine?

Yes 333 43.32 93 18.34 240 47.33

No 54 17.58 26 8.46 28 9.12

Not sure 120 39.08 61 19.86 59 19.21 3.084 2 0.079
Do you know about effectiveness of COVID-19 vaccine?

Yes 354 50.16 109 21.49 245 48.32

No 36 11.72 17 5.53 19 6.18

Not sure 117 38.11 54 17.58 63 20.52 2.280 2 0.131
Is it dangerous to overuse ccine?

Yes 378 57.98 125 24.65 253 49.90

No 36 11.72 15 4.88 21 6.84

Not sure 93 30.29 40 13.02 53 17.26 0.979 2 0.322
Does vaccination increase allergic reaction?

Yes 240 45.60 88 17.6 152 29.98

No 2 0.65 1 0.32 1 0.32

Not sure 265 53.74 197 39.4 68 22.14 4.99 2 0.051
Does vaccination increase autoimmune disease?

Yes 141 27.81 63 12.42 78 15.38

No 31 6.11 12 3.90 19 6.18

Not sure 335 66.07 105 20.71 230 45.36 12.13 2 0.002

df, Degree of freedom.
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doses free of charge, vaccine hesitancy is still hindering the full
participation of the public. As a result, the pandemic is expected
to yield additional morbidity and mortality. Through adequate
understanding of people’s awareness, beliefs, and perspectives of
the COVID-19 vaccine, we can identify the hurdles in vaccination
programs. Hence, a questionnaire-based cross-sectional study
investigated the KAP of people toward COVID-19 vaccines in
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India. In this study, approximately equal numbers of both genders
were engaged, with a total of 507 participants.

The results showed that these sociodemographic
factors have a role in affecting an individual’s willingness to get
vaccinated or not. The demographic findings showed that there
was more participation of students within the age range of 18—
35 years, and they were more knowledgeable than adults (55

Table 3. Group difference analysis (bivariate) with knowledge and perception scores.

Variables Knowledge Perception
Mean SD t/f p-value Mean SD t/f p-value
Age
Young (18-35) 3.63 1.95 0.090 0.682 7.27 2.53 1.30 0.602
Middle Age (36-55) 3.67 1.78 7.36 2.48
Adult (55+) 3.58 1.98 7.23 2.50
Sex
Male 2.75 1.96 2.997 0.068 7.43 2.63 4.98 0.023
Female 3.63 1.34 7.59 2.25
Marital status
Married 3.53 1.44 1.435 0.213 7.23 2.32 2.54 0.075
Unmarried 3.87 1.95 7.57 2.26
Divorced 3.56 1.97 7.34 2.24
Education
Higher Secondary/Below 3.43 1.93 14.65 <0.001 7.64 2.31 0.54 0.443
Degree/Higher 3.95 1.74 7.32 2.45
Family type
Nuclear 3.98 1.67 11.23 0.002 7.49 2.39 2.01 0.277
Joint 3.43 1.98 7.09 2.76
Residence
Rural 3.34 1.90 12.48 <0.001 7.60 2.13 3.87 0.059
Urban 3.87 1.68 7.28 2.64
Family income (socio-economic status)
Lower SES 3.09 1.53 14.56 <0.001 7.43 223 3.02 0.040
Middle SES 3.31 1.95 7.56 243
Upper SES 3.99 1.83 7.13 2.58
SD, Standard deviation; SES: Socioeconomic status.
Table 4. Multivariate regression analysis predicting knowledge and perception towards COVID-19 vaccine.
Variables Knowledge Perception
B SE p t p-value B SE p t p-value
Sex® - - - - - 0.301 0.132 0.048 2.231 0.019
Education ® 0.38 0.08 0.08 4.01 <0.001 _ _ _ _
Family type © —0.28 0.06 -0.06 -3.01 0.004 _ _ _ _
Monthly family income ¢ 0.16 0.05 0.13 3.56 <0.001 -~ B B B
Residence 0.12 0.07 0.06 1.93 0.065 —0.356 —0.156 —0.080 -3.012 0.023

B = Unstandardized regression coefficient; SE = Standard error; f = Standardized regression coefficient.?] = Male, 2 = Female.
°] = Higher Secondary/Below, 2= Degree/Higher.

1= Nuclear, 2= Joint.

41 = Lower SES, 2 = Middle SES, 3 = Upper SES.

¢] = Rural, 2= Urban.
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Table S. Distribution of each attitudes item.
Variable Total Male Female Ve df p-value
n % n % n %

Do you think vaccines have side effects?

Yes 374 73.76 147 28.99 227 44.77

No 133 26.23 53 10.45 80 15.77 1.928 1 0.381
According to you who should be vaccinated?

People infected with COVID-19 45 8.87 28 5.52 17 3.35

Those who have not been infected 94 18.54 32 6.31 62 12.22

Newly recovered 112 22.09 52 10.25 60 11.83

Everyone 256 50.49 77 15.18 179 35.30 14.12 3 0.0043
According to you who should be vaccinated first?

General public 156 30.76 44 8.67 112 22.09

Health workers 262 51.67 67 13.21 195 38.46

Private or public employee 46 9.07 23 4.53 23 4.53

Teachers or students 40 7.88 14 2.76 26 5.12

Businessmen 3 0.59 2 0.39 1 0.19 11.23 4 0.039
Do you think vaccine should be administered free of charge in India?

Yes 457 90.13 160 31.55 297 58.57

No 50 9.86 19 3.74 31 6.11 5.66 1 0.045
If not provided freely, will you afford the vaccine at your own expense?

Yes 439 77.58 106 34.53 333 65.68

No 68 22.14 24 7.81 44 14.33 1.23 1 0.235

df, Degree of freedom.

W People infected with COVID-19

W [hose who have not been
infected

W Newly recoversd
W Everyans

Female Male

Sex

Figure 2. Gender-wise perception on vaccination.

years or above) regarding the COVID-19 vaccine There was a
significant association of knowledge with a monthly income of the
respondent’s family, education, family type, and residence.

As the hesitant mind can tend toward acceptance if
present with the right information, it is critical to spread well-
defined information by educating the people through different
information resources. This helps to improve their knowledge
about vaccine efficacy and safety. Also, the government should
put efforts to reach out and educate the uneducated people on the
importance of vaccination and build trust toward vaccines in them.
As in this study, we found that university or higher education
participants had more knowledge regarding vaccines than those
below the college level.

The negative contributions of different anti-vaccination
campaigns contributed to the distrust of people toward the
vaccines. The mass media has a critical role in distributing
information, influencing public opinion, and reducing vaccination
rates. It also has the potential to provide equitable access to
healthcare, eliminate prejudice, and reduce societal stigma (Anwar
et al., 2020). So, when we asked about the most trusted source
of information, government healthcare programs and healthcare
professionals had a high percentage as the most promising and
trusted information resources (Fig. 1). Hence, it is necessary to
disseminate precise and accurate facts and instructions through
these media.

However, this survey’s finding highlights the optimistic
attitude and perception of the majority of participants toward the
COVID-19 vaccine. Even though half of the study participants
were uncertain of the safety of Indian vaccines over vaccines
of other countries, the other half trusted the effectiveness of the
COVID-19 vaccine. Over 50% of the participants opted to get
vaccinated for COVID-19 and this conclusion is consistent with
the results of Freeman et al. ’s (2020) study carried out on the UK
population regarding vaccine hesitancy and found out that the
majority (71.7%) of the population were ready to get vaccinated.
Our results disclose that the majority of individuals were sure
about the protection provided by COVID-19 vaccines against
coronavirus, and they were also ready to encourage others to get
vaccinated, and more than half of the respondents were bothered
about the side effects of vaccines. This is compatible with the
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Table 6. Distribution of each perception item.

Total Male Female
Variable Ve df p-value
N % N % N %
Is it important to get a vaccine to protect from COVID-19?
Agree 418 82.44 106 20.90 142 28.00
Disagree 30 5.91 11 2.16 14 2.76
Neutral 59 11.63 13 2.56 21 4.14 16.45 2 0.001
COVID-19 vaccine made in India are safer when compared to vaccines of other countries?
Agree 60 11.83 20 3.94 40 7.88
Disagree 141 27.81 42 8.28 99 19.52
Neutral 306 60.35 118 23.27 188 37.08 12.13 2 0.002
Side effects will prevent people from taking vaccine?
Agree 271 53.45 69 13.60 202 39.84
Disagree 196 38.65 70 13.80 126 24.85
Neutral 40 7.88 15 2.95 25 4,93 1.32 2 0.324
Most people will refuse to take vaccine?
Agree 11 2.16 5 0.98 6 1.18
Disagree 344 67.85 129 25.44 215 42.40
Neutral 152 29.98 46 9.07 106 20.90 4.18 2 0.135
If your family or friends were thinking of getting COVID-19 vaccination, you will encourage them;
Agree 398 78.50 151 29.78 247 48.71
Disagree 78 15.38 29 5.71 49 9.66
Neutral 31 6.11 21 4.14 10 1.97w 12.45 2 0.002

df, Degree of freedom.

findings fromPogueet al. 5 (2020) study carried out among the US
population. This study reported that about 68% of the participants
in the USA were concerned about the adverse effects COVID-19
vaccine (Pogue et al., 2020). The results of the present study
showed that if the government would not offer the COVID-19
vaccination for free, the bulk of citizens were willing to spend
for it. These findings are consistent with EI-Elimat ez al.’s (2021)
findings. In their study, most of the individuals in Jordan were
ready to acquire the vaccine with their own money, if available
(El-Elimatet al., 2021).

In the present study, females were more aware of the
COVID-19 vaccinations, with improved attitudes and responses
to it, which is incompatible with the findings from the study of
Lazarus ef al. (2021) on US people; females in the United States
expressed a more positive view about the COVID-19 vaccine than
males (Lazarus et al., 2021). But this finding is contraindicated
with the discovery of Fisher e al. (2020), who showed that US
females have more vaccine hesitancy than males.

LIMITATIONS

In our survey, we got random samples with great
variability among gender, age, and area of residence. Since this is
an online questionnaire-based survey, this limits the involvement
of marginalized people, like rural and illiterate, without having
access to online and internet health information resources. Elderly
people were less in this study; hence, this study could be more
biased toward younger people and lead to selection bias. Besides,
this study may be susceptible to report bias and recall bias. Another
limitation is that we have not gathered evidence concerning

the reasons for hesitancy, acceptance, and unwillingness to get
vaccinated.

CONCLUSION

The crisis that COVID-19 brings in the life of common
people is beyond explanation. In the present circumstances, the
only way to stop the exponential growth in the affected people
is through the COVID-19 vaccine. This cross-sectional study
among the public sheds some light on their attitudes, knowledge,
and personal beliefs toward vaccines. The information obtained
from the study can be used to formulate necessary interventions
to deliver accurate information among the common people to
reduce the vaccine hesitancy among them and to encourage them
to acquire the vaccine.
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