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Abstract: Background and Objectives: Several vaccines have been approved for the prevention of the
coronavirus disease, discovered on 31 December in Wuhan, China. Pakistan procured vaccines
from various countries. However, the lack of knowledge and reluctance of the general population to
embrace the use of the vaccines are considered to be the major determinant of the slow vaccination rate.
Hence, it is necessary to evaluate the willingness of the general population about their perception of
the COVID-19 vaccination. Materials and Methods: A cross sectional survey based on a self-structured
questionnaire comprising 18 questions was conducted (from 21 April–21 June) on 400 Pakistani
participants to evaluate their knowledge, attitude, and perception towards the COVID-19 vaccination.
Chi-square independent t-test and one-way Anova including a multiple step wise linear regression
were used to draw conclusions about the results. p < 0.05 was considered significant. Results: A
total of 400 participants responded in the knowledge, attitude, and perception (KAP) survey of
which 46.5% were female and 53.5% were male. The mean age of participants was 36.08 years. This
survey showed a poor knowledge (50.5%), a fair attitude (75.1%) and a poor perception (58.1%)
towards the COVID-19 vaccination. Higher mean knowledge and attitude scores were reported in
the age group 21–40, females, and unmarried urban citizens. Regression analysis showed that age,
education, residence, and employment status influenced the knowledge and perception score to a
considerable extent. Conclusions: The findings reflect an inadequate knowledge and perception on
the one hand, but a better attitude towards the COVID-19 vaccination. This knowledge attitude and
perception (KAP) survey will help in better understanding the opinion of the general population
towards vaccination, and will be useful for policy makers and health care authorities aiming to
increase the vaccination rate.

Keywords: COVID-19; vaccine; knowledge; attitude; perception; survey; questionnaire

1. Background

After the Severe Acute Respiratory Syndrome (SARS) and Middle East Respiratory
Syndrome (MERS) outbreak, a new virus was discovered on 31 December in Wuhan, China,
named 2019 n-CoV by the World Health Organization (WHO), and later named SARS-
CoV-2 by the International Committee on the taxonomy of viruses [1]. The WHO declared
COVID-19 to be the sixth Public Health Emergency of International Concern (PHEIC),
and later declared it to be a global pandemic on 11 March 2020 (WHO, 2005). The first
COVID-19 case was reported in Pakistan on 26 February 2020 [2]. Since then, the number
of cases increased rapidly.
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Persons infected with COVID-19 develop the common conditions of fever, cough,
shortness of breath, sore throat, nasal congestion, weakness, fatigue, and dyspnea [3–5].
Various risk factors are involved with the complexity of COVID-19. These risk factors are:
old age, respiration distress, and various chronic co-morbid conditions [6,7] Other risk
factors includes respiratory distress, sepsis, metabolic acidosis, arrhythmia heart failure,
kidney failure, and hypoxic encephalopathy [8].

Treatment strategies were initially mainly focused on corticosteroids, blood thinners,
and neutralizing antibodies, due to the lack of a specific cure, such as vaccination [9]. After
an extensive development phase, vaccination became one of the best treatment strategies
recommended by the WHO to generate herd immunity in the general population [10,11].
Despite supply challenges, the Pakistan government acquired 40 million COVID-19 vaccines
from China, the WHO, USA, UK and Germany, in order to be able to vaccinate an estimated
70 million people [12–16]. Statistics shared by the Government of Pakistan showed that
only 18.2% of the Pakistan population is fully vaccinated [17]. Pakistan has a history of a
relatively low vaccination rate for a variety of vaccine preventable diseases, such as HBV and
polio [18]. Unless this COVID-19 low vaccination rate is not seriously addressed, it will take
an unnecessarily longer time for the general population to return a semblance of normalcy
from this pandemic [19].

It is well known that, generally, any new medical intervention has its own acceptabil-
ity rate among the general population, and thus the acceptance of the COVID-19 vaccine,
along with its distribution and proper utilization to every member of society, is also very
important. [20]. Previous reported data showed that those reluctant to take the COVID-19
vaccination due to safety concerns totaled, in the USA, 33% of general participants and 50%
of health care workers [21]; in Turkey, 45.3% of general participants and 42.2% of health care
workers; and in Oman, 23% of general respondents and 40% of healthcare workers [22–26]. In
the USA, its acceptance was 50%, in France its acceptance was only 62% [20,27]. While in Italy,
acceptance of the COVID-19 vaccination was 59% [28,29]. Similarly, one of China’s surveys
about COVID-19 vaccination declared that only one half, that is 54% pf the population, was
willing to have vaccination [30]. Several important factors, such as health knowledge, serve as
being important for the participants in increasing their acceptance, as more knowledge by the
general population towards breakouts such as the COVID-19 pandemic, its vaccination and
potential benefits, coupled with its precautionary measures, contributes in a better implemen-
tation of health system facilities [30,31]. Similarly, attitude and perception are the two primary
cognitive factors that play a vital role in the vaccination coverage rate of COVID-19.

Knowledge, attitude, and perception (KAP) surveys mostly help to identify knowl-
edge gaps and behavior patterns of the general population on the basis of their socio-
demographics, in order to implement effective public health interventions [32]. This study
aimed to determine the knowledge, acceptance, and perception of the COVID-19 vaccine
among the Pakistani population.

2. Methodology
2.1. Study Design

Cross sectional studies were performed to assess knowledge, attitude, and perception
of the Pakistani population towards the COVID-19 vaccination.

2.2. Study Setting

The study was conducted on the general population of all the provinces (Punjab,
Sindh, Khyber Pakhtunkhwa, Balochistan) of Pakistan.

2.3. Study Duration

The study was carried out from April–June 2021 through an online questionnaire,
which was distributed on different social media platforms (e.g., Facebook and WhatsApp).
During this time duration of April to June (3rd and 4th wave of COVID-19), a community-
based national survey was not possible. So, relying on online social media links, the
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questionnaire was posted/reposted to local people living in different areas of Pakistan. In
this online survey, answers to all questions was mandatory for final submission.

2.4. Inclusion and Exclusion Criteria

Participants were 18 years or older and Pakistani residents, having an easy access to
the Internet and were voluntary participants. People below the targeted age of 18 years
were excluded from this study.

2.5. Sample Size and Sampling Technique

Initially, the convenient sampling technique was used for sample size estimation. In
this survey, thousands of participants could be included, however, due to the limited time
period, sample size was calculated from the estimated current population of Pakistan by
using the Rao-soft calculator to have an idea of the least number of participants that must
be included in this survey. The current population of Pakistan is 213,222,917 as per 2017
Census of Pakistan. With a 95% confidence interval, 50% population representation and 5%
margin of error, a 385 sample size was calculated by using the Rao-soft calculator. However,
data from 400 participants was collected. It was a limited sample size because of the limited
time duration of survey during the 3rd and 4th wave.

2.6. Study Tool

A self-structured 18-item questionnaire, along with the appropriate demographics,
was prepared and divided into three sections. In addition to demographics, six questions
explored knowledge about COVID-19 while eight questions focused on attitude and four
questions focused on perception of participants towards the COVID-19 vaccination.

2.7. Questionnaires Development and Validation

A self-structured questionnaire was designed based on a previous literature review.
After an extensive literature review, the questionnaire was designed in English [33]. The
English version of the questionnaire was translated into Urdu by using a back-to-back
translation procedure [34]. This questionnaire was tested for its reliability and internal
consistency. The internal consistency of the knowledge, attitude, and perception (KAP)
survey questionnaire calculated by Cronbach’s alpha was 0.720 for knowledge, 0.642 for
attitude, and 0.629 for perception, and found to be in an acceptable range. An initial pilot
study was performed among 20 participants to evaluate its acceptability and consistency,
but these results were not included in the final study.

2.8. Scoring Criteria and Statistical Analysis

The scoring criteria was based on the original bloom’s cut-off point used in previ-
ous studies conducted on dengue fever anticipation in male people of the Maldives and
Bangkok in 2007, as well as a KAP study performed on COVID-19 among Chronic Dis-
ease Patients in Northwest Ethiopia in 2020 [35,36]. Criteria of bloom’s cut-off point were
80–100% (good), 60.0–79.0% (fair), and ≤59.0% (poor). In statistical analysis categorical
variables were represented in form percentages and frequencies and Chi Square Indepen-
dent was used to analyze significant association between demographics and knowledge,
attitude, and perception. Independent t-test (for two groups) and one-way ANOVA (for
more than two groups) were used to measure association within groups. Similarly, multiple
linear regression model was used to analyze the impact of an independent variable over
a dependent variable. The statistical software package for social sciences (IBM SPSS for
Windows, Version 21.0. SPSS Inc., Chicago, IL, USA) was used to evaluate the data. p-value
less than 0.05 are considered significant.

2.9. Ethical Approval

This survey was conducted after ethical approval from the institutional research and
ethics forum of Rawalpindi Medical University (Vide letter number: 64/IREF/RMU/2021,
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Dated 23 April 2021). Respondents were clearly informed about the purpose of the study
and privacy of their data was also assured.

3. Results
3.1. Demographics of Knowledge, Attitude and Perception Study

Age, gender, marital status, employment, education status, and residence of partici-
pants are articulated in Table 1. All these were categorical variables to facilitate statistical
analysis in the form of frequencies and percentages to be performed. In all, 400 participants
completed the survey. Both males 53.5% (n = 214) and females 46.5% (n = 186) participated
in the study. The mean age of participants was 36.08 years. (S.D 15.54). The majority of
the respondents were from age group 21–40 years. Most of the participants were urban
281 (70.2%) and married citizens 220 (55.0%). In the educational category, 43.22% (n = 172)
of the participants had a higher education or below, while those with a graduate level of
education were 30.3% (n = 121). Participants having a postgraduate level of education
were 26.7% (n = 107). Participants having government jobs account for 20.3% (n = 81),
non-government employees were 18.9% (n = 75), unemployed 16.9% (n = 67), retired 9.1%
(n = 36), self-employed 8.0% (n = 32) and students 27.3% (n = 109). This classification
illustrates a greater number of government employee participation in the study.

Table 1. Demographic characteristics of study participants.

Demographics Frequency (n) Percentages (%)

Age

<20 39 9.7

21–40 218 54.5

41–60 109 27.2

>61 34 8.5

Gender
Female 186 46.5

Male 214 53.5

Marital status
Unmarried 180 45

Married 220 55.0

Education level

High school or below 172 43.2

Graduate 121 30.3

Postgraduate 107 26.7

Employment status

Gov. employee 81 20.3

Non Gov. employee 75 18.9

Self employed 32 8.0

Student 109 27.3

Retired 36 9.0

Unemployed 67 16.9

Residence
Urban 281 70.2

Rural 119 29.8
Note: number of participants (n); percentages (%) n = 400.

3.2. Frequency of Response to Knowledge

Knowledge was evaluated by six questions about several aspects of the COVID-19
vaccination, with a corresponding scale ranging from 0–6. Responses were scored as 0 for
no/don’t know and 1 for yes. Total score was calculated by the sum of six knowledge
scores and ranged from 0–6. This led to the finding that 318 (79.5%) know about the COVID-
19 vaccination, 250 (62.5%) know about the effectiveness of the vaccination, 177 (44.3%)
responded that it is unsafe to use an overdose of vaccination, 302 (75.5%) responded that
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vaccination cannot cause allergic reactions, while 305 (76.2%) don’t know that the vaccine
is recommended for pregnant women and 272 (68.0%) of the participants reported that
vaccination is available in two doses with an additional booster dose becoming available at
a later stage. Figure 1 also shows the response to knowledge.
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3.3. Frequency of Response to Attitude

Attitude was evaluated by eight questions. Each question was scored as disagree,
undecided and agree and scaled as 0, 1 and 2 respectively. Scoring scale ranged from
0–16. In these eight questions of attitude assessment, 400 participants responded, out of
which: 207 (51.8%) agreed that the vaccine is safe; 310 (77.5%) agreed that the vaccine is
essential; 257 (64.3%) agreed that they will take the vaccination when it becomes available
in Pakistan; 301 (75.3%) responded that they will encourage their friends, family, and
relatives to get vaccinated; 215 (53.8%) agreed to the response that COVID-19 eradication
without vaccination is impossible; 325 (81.3%) agreed that the vaccine should be circulated
on a priority basis; 206 (51.5%) believed that by taking precautionary measures instead
of vaccination COVID-19 could be eradicated; and 317 (79.3%) agreed that vaccination is
their social responsibility to control the spread of COVID-19. Similarly, Figure 2 also shows
response to attitude.
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3.4. Frequency of Response to Perception

Perception was assessed by four questions, which were scored as yes, no, do not
know, and scaled as 0, for no/do not know and 1 was for a yes response. Scoring scale
ranged from 0–4. Responses of participants showed that: 57.0% (n = 228) indicated that
after taking the vaccination they should follow guidelines to combat new variants; 56.0%
(n = 224) believe that COVID-19 can be eradicated by taking preventive measures instead
of vaccination; 79.5% (n = 318) indicated that they prefer to have the vaccination even if
their health is compromised by any other ailment; and 60.0% (n = 240) responded that they
could not afford vaccination at their own cost if it was not given free of charge by the state.
Figure 3 shows response to perception of the participants towards vaccination.
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3.5. Categorization of Participant’s Score and Their Association with Demographics

Characterization of the participants’ response based on blooms’ cut-off points. Cri-
teria of bloom’s cut-off point were 80–100% (good), 60.0–79.0% (fair), and ≤59.0% (poor).
Similarly for knowledge, this score was determined from scale 0–6, for attitude score, 0–16
and for perception score, 0–4. Responses regarding knowledge, age group of participants
and the maximum number of ‘fair knowledge’ was observed in people of the age group
of 21–40 years. In the gender category, both male and female participants had an equal
level of ‘fair knowledge’. In the marital status group, married people had a high rate of fair
knowledge. Students and government employees also had a high rate of fair knowledge.
Chi-square analysis was used to find any significant association between demographics
and knowledge related questions about COVID-19 vaccination. A significant relationship
was found between education, employment, and the residence group.

In responses regarding attitude, participants in the age group of 21–40 years showed
a good attitude response. In the gender category, female participants had a high level
of ‘good attitude score’. In the marital status group, unmarried people had a high rate
of good attitude. Students and urban citizens also had a high rate of good attitude. A
significant relationship was found between age, education, marital status, employment,
and the residence group.

In responses about perception, participants in the age group of 21–40 years showed
a fair attitude response. In the gender category, male participants had a high level of
‘fair perception’. In the marital status group, married people had a high rate of fair
perception. Students and urban citizens also had a high rate of fair perception. No
significant association of perception score was noticed with any demographics’ variable.
Table 2 summarizes the p value obtained.
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Table 2. Categorization of participants and association of demographics with knowledge, attitude and perception.

Knowledge Attitude Perception

Variables Good Fair Poor p Value Good Fair Poor p Value Good Fair Poor p Value

Age
<20 4 25 7

0.347

20 13 3

0.001

8 10 18

0.064
21–40 43 142 29 132 54 28 39 112 63

41–60 26 64 15 35 44 26 22 54 29

Gender

>61 10 15 5 10 10 10 8 16 5

Female 32 129 25 103 56 27
0.148

31 96 59
0.077

Male 51 129 30 96 74 40 54 100 55

Marital status
Unmarried 40 115 24

0.831
105 49 24

0.005
37 80 62

0.088
Married 44 144 32 94 82 44 49 116 54

Education level

high
school or

below
38 100 34

0.043

66 72 33

0.001

39 82 50

0.577
graduate 27 83 11 67 34 20 28 63 30

postgraduate 19 75 11 66 24 15 19 50 36

Employment
status

Gov.
employee 9 62 10

0.030

38 32 11

0.019

21 40 20

0.615

non Gov.
employee 13 53 9 42 22 11 13 39 23

self
employed 9 17 4 7 15 8 10 13 7

Student 27 63 17 64 25 17 19 55 33

Retired 14 15 7 12 14 10 10 17 8

Unemployed 12 47 8 34 22 11 13 30 24

Residence
Urban 48 187 44

0.015
149 85 44

0.051
58 141 80

0.755
Rural 35 69 13 47 46 24 27 54 35

Note: for knowledge score 4.8–6 considered (Good) 3.6–4.7 (Fair) and ≤3.5 (Poor); for attitude score 12.8–16 considered Good, 9.6–12.7 Fair and ≤9.5 Poor; for perception score 3.2–4
considered good, 2.4–3.16 Fair and ≤2.3 Poor. p value < 0.05 compared within groups. Bold p values showed significant association.
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3.6. Analysis of Mean Knowledge, Attitude and Perception

To estimate association within groups with mean knowledge, an independent t-test
(for two groups) including one for more than two groups and a one-way ANOVA test was
performed. The mean count of knowledge was considerably higher among participants
aged 21–40 years. Females, unmarried, graduates or below, students, and urban citizens
had a higher mean knowledge score. It was found that the mean knowledge score is
significantly associated with age, gender, marital status, residence, and employment status.

The mean score of attitude was appreciably higher among participants in the age
group of 21–40 years. In terms of gender, females had a high mean attitude score. The
educational level of participants also plays a role since a higher mean score of attitude
was found in postgraduates and similarly in unmarried and non-government participants.
Urban residents also showed a higher mean score. Mean attitude is significantly related
with age, gender, education level, marital status, residence, and employment status.

The mean score of perception was considerably higher among participants aged 21–
40 years. In terms of gender, females have a high mean perception score. Educational
level is a factor contributing to a higher mean score of perception in graduates, while
unmarried and student participants also showed a higher mean perception score, as did
urban residents. In this survey, the mean attitude is significantly linked with age, gender,
education level, marital status, residence, and employment status. Table 3 below shows
association within groups with mean knowledge, mean attitude and mean perception score.

Table 3. Association within groups with mean knowledge, mean attitude and mean perception score.

Mean Knowledge Mean Attitude Mean Perception

Variables Mean (S.D) p Value Mean (S.D) p Value Mean (S.D) p Value

Age 0.5602 (0.165)
0.5964 (0.19568)
0.3759 (0.26572)
0.1944 (0.19615)

0.009

1.5556 (0.28730)
1.5736 (0.37016)
1.4029 (0.34624)
1.3375 (0.39000)

0.001

0.6111 (0.24960)
0.6752 (0.21860)
0.4762 (0.29114)
0.3750 (0.29906)

0.001
<20
21–40
41–60
>61

Gender 0.5658 (0.20926)
0.4525 (0.26746) 0.001

1.5390 (0.36552)
1.4705 (0.37266) 0.066

0.6452 (0.23052)
0.5226 (0.30705) 0.017Female

Male

Marital Status 0.6134 (0.19448)
0.4188 (0.25468) 0.012

1.5475(0.37851)
1.4662(0.36106) 0.029

0.6508 (0.23912)
0.5239 (0.29792) 0.002Unmarried

Married

Education Level 0.3777 (0.25744)
0.6074 (0.19467)
0.5997 (0.19107)

0.001

1.4523 (0.33256)
1.5289 (0.38587)
1.5560 (0.40541)

0.051

0.4753 (0.29452)
0.6426(0.26581)
0.6810 (0.20655)

0.001High school or below
Graduate
Postgraduate

Employment Status 0.5251 (0.20190)
0.5431 (0.23216)
0.2889 (0.25496)
0.6184(0.19018)
0.2269 (0.23622)
0.5075 (0.24521)

0.001

1.5231 (0.29981)
1.5724 (0.33364)
1.2750 (0.40921)
1.5339 (0.39624)
1.3819 (0.31756)
1.5037 (0.41342)

0.002

0.5494 (0.30726)
0.5967 (0.25959)
0.5250 (0.33701)
0.6752 (0.21504)
0.3750 (0.29580)
0.5821 (0.26610)

0.001

Gov. employee
Non Gov. employee
Self employed
Student
Retired
Unemployed

Residence 0.5446 (0.21737)
0.4074 (0.29152) 0.019

1.5302 (0.35036)
1.4306 (0.41015) 0.015

0.6246 (0.26132)
0.4722 (0.29503) 0.026Urban

Rural

Note: S.D is standard deviation. Statistics: one way ANOVA and independent t test; p value < 0.05 compared
within groups. Bold p values showed significant association.
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3.7. Factors Affecting Knowledge, Attitude and Perception Response on the Use of Vaccine

A multiple linear regression model was used to analyze the impact of an independent
variable over a dependent variable, as illustrated in Table 4. Age, education, residence,
and employment status influenced the knowledge score to a considerable extent. Gender
and marital status had no significant impact on the knowledge score. Correlation analyses
shows that the relationship between the dependent and independent variable is a reliable
factor for further analysis. Perception score was significantly influenced by age, education,
and residence.

Table 4. Analysis of factors affecting knowledge, attitude, and perception score.

Independent
Variable

Knowledge Attitude Perception

R Square 0.316 R Square 0.063 R Square 0.224

Adjusted
R Square 0.293 Adjusted

R Square 0.031 Adjusted R Square 0.198

Durbin
Watson 1.657 Durbin

Watson 1.938 Durbin Watson 1.718

B SE p-Value B SE p-Value B SE p-Value

(Constant) 0.622 0.057 0.000 1.641 0.090 0.000 0.678 0.066 0.000

Age −0.070 0.028 0.013 −0.073 0.045 0.106 −0.069 0.033 0.036

Gender 0.007 0.040 0.869 0.024 0.063 0.704 −0.033 0.046 0.471

Marital status 0.076 0.047 0.110 −0.053 0.076 0.483 0.054 0.055 0.329

Education level 0.077 0.025 0.002 0.013 0.040 0.751 0.076 0.029 0.009

Employment
status −0.028 0.010 0.006 −0.015 0.016 0.349 −0.021 0.012 0.067

Residence −0.075 0.034 0.030 −0.034 0.055 0.533 −0.140 0.040 0.001

Note: B = unstandardized regression coefficient; SE = Standard error; p value < 0.05 considered significant. Bold
p values showed significant association. Statistics: Multiple linear regression model; p value < 0.05 compared
within groups.

4. Discussion

In order to overcome the aftermath of the COVID-19 pandemic, the implementation of
COVID-19 vaccination is the best if not the ideal solution. After an extensive development
phase and positive responses of clinical trials, various countries approved specific vaccines
for further implementation. Although various campaigns have been implemented to
increase knowledge about vaccination and previous studies also suggests that COVID-
19 vaccines are safe and effective in general, based on the billions of doses administered
worldwide and the rare incidence of adverse events only in at-risk group [37]. However, due
to the newness of this disease, it poses a serious question for policy-makers regarding the
knowledge, attitude, and perceptions of the general population about receiving the COVID-
19 vaccination. The present survey has been conducted to assess knowledge, attitude,
and perceptions of participants including large demographics factors that influence the
knowledge and attitude of the general population [38].

This knowledge-based survey suggest that the people of Pakistan that participated in
this study had an average knowledge (50.4%) about the vaccine, its side effects, allergic
reactions, and its effect on autoimmune diseases. Knowledge was considerably linked with
education, employment status, and residence. This finding is in contrast with the knowl-
edge, attitude, and perception survey conducted in Bangladesh, where knowledge was
significantly associated with education, family type, and monthly income of a family [38].

The findings of our survey suggest that the mean knowledge score was found to be
higher for female participants, in respondents of the age group 21–40, among graduates,
and in unmarried participants. These findings concur with two previous surveys conducted
in China and the USA. Data from this survey also indicate that gender and education level
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could have a constructive impact on the knowledge field of participants [39,40]. In our
survey, 76.2% of participants had a lack of knowledge regarding the safety of the COVID-19
vaccination in pregnant women. These findings stress the need to convey effective and
updated information for the general population through various social media platforms.

Regarding the attitude domain of this study, a mean attitude score is more associated
with females than males. This finding is in line with the results of the studies conducted
in Indonesia and Bangladesh [41,42]. We believe this result can be of significant value
by appealing to women with a domestic level of education and an encouragement for
COVID-19 vaccination could strongly suggest the way to a drastic enhancement in the
vaccination program. The findings of a high level of a positive attitude of participants
towards the preventive measure of vaccination is also reported globally [42].

Our findings show that 64.3% of the participants were willing to take the COVID-19
vaccination without any hesitation, and 75.3% advised their family, friends, and relatives
to also take the COVID-19 vaccination. Findings from our study illustrate the wide scale
of variation among countries. A study conducted in France during the pandemic shows
that 77% of their participants would agree to take the vaccination [43]. While comparing
attitude globally in terms of willingness to take the vaccine, studies show that a high
percentage of positive attitude responses come from Panama (87.44%), a lower reaction was
from Russia (51.34%), Australia had the highest response (92.88%), while the very lowest
response was observed in Egypt (43.55%) for taking the COVID-19 vaccination [44].

An average number of participants (51.8%) in our study agreed that the vaccine is
safe. This limited knowledge regarding safety of vaccination may be due to rumors and
misinformation related to safety issues of the vaccine. Since the pandemic is generally
accepted to have started in December 2019, there was only limited knowledge about the
disease, along with rumors and misinformation that affected its perception globally [45].

In the perception domain, 57% of participants believe that COVID-19 vaccination had
side effects. This apprehension may be due to misinformation regarding fatal and adverse
events associated with the COVID-19 vaccine [46,47].

Overall, in our study, female participants had a better ranking of knowledge, at-
titude, and perception, as compared to males, which is in agreement with findings of
prior studies [48]. Possible reasons identified for this were education and socio-economic
factors [49,50].

Equal participation by both genders is important for any social survey. This is because
both males and females are equally important for forming an opinion about any critical
social issues, such as the COVID-19 vaccination. However, in our study, female participa-
tion was found to be less than males, which agrees with a previous knowledge, attitude,
and perception survey [51]. These findings suggest that more focused research needs to be
conducted to determine the possible barriers that women might be facing in participating
in such responses.

In this survey, graduates and postgraduates illustrated high scores towards knowledge,
attitude, and perception. This finding suggests that education plays an important role to
overcome such pandemics since educated citizens had a greater tendency to analyze the
critical situations and consequently behave positively.

Various research studies have been conducted to initiate effective strategies in order
to improve the vaccination rate. These studies show that information alone has a limited
impact on enhancing the vaccination rate. Acceptance and a willingness of vaccination
is still an unparalleled challenge. Data of this survey could strengthen the efforts of
health authorities to achieve their targets of high vaccination coverage through effective
communication and updated information.

Limitations

This survey was conducted over a short time period with incompetence to reach
people residing in far-off, remote locations with no access to the Internet, and therefore the
findings obtained in this survey might not express the perspective of the whole general
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population, and the sample was not generalized to a meaningful population. The general
population who do not have Internet access and were not proficient in working with online
platforms were difficult to connect with. The study used a virtual self-reporting system
that may be exposed to social acceptability and memory biases. There would be a response
biasness, too, about being judged on knowledge or on financial situations, that also resulted
in low responses being one of the drawbacks of online survey.

5. Conclusions

Until the development of vaccines, the COVID-19 pandemic was a major global threat.
Our survey reflects a poor knowledge (50.6%), fair attitude (75.1%), and poor perception
(58.1%) towards vaccination. These findings suggest that more educational campaigns and
the advertisement of the correct information status could contribute fairly to eradicating the
pandemic. Guiding principle makers can take preliminary steps to ensure the distribution
of positive information about the attitudes and perceptions towards COVID-19 vaccinations
in order to decrease the vaccine timidity and to increase the vaccination rate. However,
research should be performed on participants not included in this study, such as immigrants
and the elderly, who do not have access to social media and technology.
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