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Abstract

Global vaccination coverage is an urgent need to recover the recent pandemic COVID-19.

However, people are concerned about the safety and efficacy of this vaccination program.

Thus, it has become crucial to examine the knowledge, attitude, and hesitancy towards the

vaccine. An online cross-sectional survey was conducted among university students of Ban-

gladesh. Total of 449 university students participated. Most of these students used the inter-

net (34.74%), social media (33.41%), and electronic media (25.61%) as a source of COVID-

19 vaccine information. Overall, 58.13% and 64.81% of university students reported positive

knowledge and attitude towards the COVID-19 vaccine. 54.34% of these students agreed

that the COVID-19 vaccine is safe and effective. 43.88% believed that the vaccine could

stop the pandemic. The Spearman’s Rank correlation determined the positive correlation

between knowledge and attitude. The negative correlation was determined between positive

knowledge and hesitancy, and positive attitude and hesitancy. University students with posi-

tive knowledge and attitude showed lower hesitancy. Multiple logistic regression analyses

determined the university type and degree major as the predictors of knowledge, whereas

only degree major was the predictor of attitudes. 26.06% of the study population showed

their hesitancy towards the vaccine. University type and degree major were also determined

as predictors of this hesitancy. They rated fear of side effects (87.18%) and lack of informa-

tion (70.94%) as the most reasons for the hesitancy. The findings from this study can aid the

ongoing and future COVID-19 vaccination plan for university students. The national and

international authorities can have substantial information for a successful inoculation

campaign.
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Introduction

The World Health Organization declared COVID-19 as a pandemic on March 11, 2020 [1].

Over 200 countries have already been affected by the pandemic [2]. This highly contagious dis-

ease has become a burden for the world. Millions of COVID-19 cases and deaths [3] have made

the situation uncertain. Global communities continue to battle the public health crises arising

from the long-term pandemic. It has also triggered formidable socio-economic and psychologi-

cal impacts [4]. A safe and effective COVID-19 vaccine has become urgent for every region.

Many countries have already started the inoculation campaign for their people [5]. Millions of

COVID-19 vaccines have already been administered to stop the pandemic [3]. Several vaccines

have already been available to rollout globally [6]. However, a successful inoculation campaign

requires enough knowledge and positive attitudes towards the vaccine. A lack of knowledge and

attitude may create vaccine hesitancy, defined as “the decision to delay vaccination or the refusal

to vaccinate despite available vaccination services” [7]. In the past, vaccine hesitancy has been

observed against influenza, human papillomavirus, and pneumococcal vaccines [8–11]. The

hesitancy was also found for COVID-19 vaccines in some countries [12–15]. Numerous studies

conducted in the Czech Republic, Italy, Lebanon, and Bangladesh revealed that a variety of

socio-demographic factors, behavioral patterns, vaccine availability, side effects, a lack of infor-

mation, or a lack of trust regarding the COVID-19 vaccine might all contribute to the hesitancy

[13, 16–19]. COVID-19 vaccine rejection was found to be much higher among the elderly,

rural, semi-urban, and slum groups, farmers, day laborers, and homemakers, as well as those

with low education and lack of confidence in Bangladesh’s healthcare system [20].

The skyrocketing COVID-19 cases in India and Nepal [3] has placed the situation worst in

the South-Asian region. As a neighboring country, Bangladesh has also struggled to control

the pandemic by applying the lockdown process [21]. Bangladesh’s government began provid-

ing Covidshield, an Oxford AstraZeneca vaccine, to the general population, and additional

vaccines including Moderna, Pfizer, and SinoPharma have also been launched [19, 22]. As of

December 8, 2021, 7 vaccines were approved for use in Bangladesh [23]. However, as is the

case in many other countries, the government initially focused vaccination efforts on relatively

limited categories of people (frontline medical personnel, government employees, private sec-

tor officials working on pandemic issues, and people aged 40 years and over), with the antici-

pation that the entire population would be eligible for vaccinations later [19, 24]. On February

7, 2021, the authority launched a mass COVID-19 vaccination campaign [25]. 106,575,146

vaccines have already been administered, with 24.32% (39,653,764) of the entire population

completely vaccinated as of December 8, 2021 [26]. Initially, the authority did not include uni-

versity students. However, all the universities were closed from the public holidays [27] initi-

ated to control the pandemic. These educational institutes have suffered a lot due to the

pandemic [28]. Several strategies, such as online classes and planning to open the institutes

maintaining the health behavior, have already been taken to continue the higher education.

However, all these strategies faced severe challenges and, in some cases, failed [29]. Therefore,

the authority has decided to open the university after an inoculation campaign for university

students [30]. However, people are concerned about the safety and efficacy of this vaccination

program [31]. Hence, it should be noteworthy that the growing concerns over the vaccine’s

safety and efficacy may delay this vaccination process. Universities in Bangladesh have

reopened in October, 2021 [32]. Nonetheless, all of these students must be vaccinated against

COVID-19. A study is necessary to determine these students’ knowledge, attitude, and hesi-

tancy (KAH) concerning COVID-19 vaccinations. Apart from the significance of this study,

there was a dearth of research on university students, with the exception of a few studies on

the general population of Bangladesh [18–20].
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The main objective of this study is to evaluate the KAH level towards the COVID-19 vac-

cine among university students of Bangladesh. The research questions for this study are “What

are the knowledge and attitude levels regarding COVID-19 vaccine among these students?”,

“What are the socio-demographic and academic factors associated with the KAH level of uni-

versity students towards the COVID-19 vaccine?”, and “Which factors could lead these stu-

dents towards hesitancy regarding the COVID-19 vaccination?”.

Materials and methods

Research design

The current survey was performed among university students of Bangladesh. They were also

divided into five categories based on their majors: Arts and Social Science (an interdisciplinary

field of study that encompasses behavioral and social science), Business and Economics (which

focuses on business analysis, microeconomics, macroeconomics, financial and management

information, and so on), Science and Engineering (which includes students who study diverse

subjects such as biological science, physics, chemistry, and other engineering subjects), and

Science and Engineering (which includes students who study diverse subjects such as natural

science, physics, chemistry, etc.), and Medical Studies.

This cross-sectional study examined the KAH level towards the newly administered

COVID-19 vaccine. Due to the ongoing pandemic, a rapid online self-reported KAH survey

was carried out. The boundary conditions were university students living in Bangladesh and

required internet access. We followed The Checklist for Reporting Results of Internet Surveys

(CHERRIES) guidelines [33]. This study was approved by the Ethical Review Committee of

the Institute of Disaster Management and Vulnerability Studies, University of Dhaka, Bangla-

desh (ERC-01/020221). It has maintained all the ethical issues. Consents over the phone and

through online conversations were taken from the participants. The cover page of the ques-

tionnaire also clearly described the length of time of the survey, confidentiality of the data, the

purpose of the study, the research team, and associated ethical issues. There was no incentive

for the participants. Respondents were entirely free to leave the online survey at any point.

Survey tools

Literature reviews regarding the COVID-19 vaccine [24, 34–36] were performed. A draft elec-

tronic questionnaire, both in English and translated local Bengali version, was then prepared

in Google form. A pilot survey conducted among some university students, experts’ opinions,

and cultural appropriateness were considered for preparing the final electronic questionnaire.

The final questionnaire had five sections with mandatory response items, such as socio-demo-

graphic and academic information of the university students; most used sources for COVID-

19 vaccine-related information and if they tested COVID-19 positive before; knowledge sec-

tion; attitude section; and hesitancy section. The hesitancy section was only for the respon-

dents who reported their hesitancy. Total 20 items were in the KAH section (knowledge = 09,

attitude = 05 and hesitancy = 06 items). A same scale range of 0–1 was designed for all the

items (positive response and hesitancy = 1, neutral response = 0.5 and negative response/don’t

know/disagree/no hesitancy = 0). The knowledge section had the statements regarding the

vaccine’s effectiveness, health behavior after 1st dose of the vaccine, side effects, and miscon-

ceptions about the vaccine (Table 3). The attitude section contained the pandemic concerns,

vaccine safety and effectiveness, and willingness to pursue the vaccine (Table 4). The hesitancy

section contained the reasons for hesitancy towards the vaccine. This section addressed the

perception of ineligibility to pursue the vaccine, lack of enough information, fear of side

effects, the probable cost of the vaccine, religious views, and other reasons (Table 8). We also
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calculated the Cronbach’s Alpha as 0.86, 0.83, and around 0.60 for the knowledge, attitude,

and hesitancy section, respectively. 0.60–0.70 are generally accepted values for internal consis-

tency, where greater than 0.80 determines the excellent level [37, 38].

Data collection and data analysis

A group of university students was recruited (based on their research experience) to adminis-

ter the questionnaire from March 12 to April 02, 2021. Several online platforms, namely Face-

book, email, WhatsApp, Imo, and Google classroom, were used. We followed the convenience

sampling technique. Convenience sampling is a technique for non-probabilistic sampling that

is frequently used in clinical research. Typically, this sampling strategy draws clinical cases or

participants from an easily accessible area, such as a medical records database, an internet site,

or a customer membership list [39]. Morgan’s Table [40] determined the minimum required

respondents were 384 for this perception-based study (95% Confidence Interval (CI)). A total

of 462 university students participated (completed the questionnaire) in the survey, where

approximately 500 students were approached. Thus 92.40% was the overall participation rate

for this study. However, we only considered 449 unvaccinated university students in the final

analysis. To maintain the ethical issue of participant anonymity, we did not use cookies or the

IP addresses of the participants’ devices. Nevertheless, the study team monitored and double-

checked the data on a frequent basis in order to avoid biases.

Data management and statistical analyses were performed by using Python (version 2.7;

Beaverton, OR 97008, USA) and RStudio (version 1.2.5042; Boston, MA, USA) [41, 42].

Descriptive statistics such as the frequency and percentages were calculated where appropriate.

Total knowledge and attitude scores were calculated by summing of respective item scores. A

positive level in the knowledge and attitude section was determined based on the 80% cut-off

scores [43]. For example, 7.2 was calculated as 80% score in the knowledge section. Thus, 7

and more than that was considered as positive knowledge level. Positive level/hesitancy and

negative level/no hesitancy were scored 1 and 0, respectively. The Spearman’s Rank correlation

was carried out to determine the correlation in the KAH domain. Univariate and multiple

logistic regression analyses were also performed to determine the predictors of knowledge,

attitude, and hesitancy.

Results

Table 1 summarizes the socio-demographic and academic information of the participants.

This study had about an equal proportion of male (51.67%) and female (48.33%) participants.

The majority of the students were unmarried (93.10%), living with their family (90.42%), living

in Dhaka city (73.94%). 63.70% were from government-funded public universities. 21.60% of

the participants tested COVID-19 positive before.

Table 2 demonstrates that university students used the internet (34.74%), social media

(33.41%), and electronic media (25.61%) for COVID-19 vaccine-related information. The

internet is a massive network that links devices (such as computers and smartphones) located

worldwide. Individuals may exchange information and converse through the internet from

any location with an internet connection. We defined social media as electronic modes of

communication in which users build online communities to exchange information, ideas, per-

sonal messages, and other material. They are the foundations for the interactive web. They

accomplish this by encouraging users to engage in, comment on, and create content. For

example, Facebook. Electronic media is any form of media that can be shared on any electronic

device for the purpose of viewing by an audience; unlike static media (printing), electronic

media is transmitted to a larger audience. Electronic media include television (TV) and radio.
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Table 3 presents the positive responses regarding the health behavior even after the vaccina-

tion (87.97%), a website for vaccine registration in Bangladesh (83.52%), side effects due to the

vaccination (87.75%), and these side effects normally go in a few days (72.38%). 57.02% of

respondents also reported that the COVID-19 vaccine is effective against the disease, and

68.82% believed that vaccination could help from severe illness due to the COVID-19. 69.71%

of individuals thought that the full vaccination might help do everyday activities. 58.80% and

55.23% of the participants positively replied that infertility and long-term physical problems

due to the COVID-19 vaccine are misconceptions.

Table 1. Socio-demographic and academic information (n = 449).

Features n %

1. Gender

• Male 232 51.67

• Female 217 48.33

2. Marital status

• Married 31 6.90

• Unmarried 418 93.10

3. Living with family

• Yes 406 90.42

• No 43 9.58

4. Current accommodation

• Dhaka city 332 73.94

• Outside Dhaka city 117 26.06

5. University type

• Public 286 63.70

• Private 163 36.30

6. University year

• 1st and 2nd year 117 26.06

• 3rd year 200 44.54

• 4th year and Masters 132 29.40

7. Degree Major

• Arts and Social Science 121 26.95

• Business and Economics 69 15.37

• Science and Engineering 141 31.40

• Security and Strategic Studies 57 12.69

• Medical Studies 61 13.59

8. COVID-19 positive before

• Yes 97 21.60

• No 352 78.40

https://doi.org/10.1371/journal.pone.0270684.t001

Table 2. Most used sources of COVID-19 related information.

Sources of COVID-19 related information n (%)

Internet 156 (34.74)

Social media 150 (33.41)

Electronic media (TV, Radio) 115 (25.61)

University 18 (4.01)

People (community, family members) 6 (1.30)

Print media 4 (0.87)

https://doi.org/10.1371/journal.pone.0270684.t002
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85.75% of participants were concerned about the pandemic, whereas 54.34% agreed on the

safety and efficacy of the vaccine (Table 4). About 65% of individuals agreed that they and

their family members should take the vaccine. However, less than 50% (43.88%) of the univer-

sity students agreed that the COVID-19 vaccination could stop the ongoing pandemic.

Table 5 shows the association in the KAH domain. Knowledge and attitude had positive

correlation (r = 0.452), whereas knowledge (r = -0.453) and attitude (r = -0.338) both were

negatively correlated with the hesitancy. Increased odds of having a positive attitude (OR: 7.60;

95% CI: 4.94–11.85) were found for positive knowledge. Decreased odds of having hesitancy

were recorded for the students with positive knowledge (OR: 0.10; 95% CI: 0.06–0.17) and a

positive attitude (OR: 0.20; 95% CI: 0.13–0.32).

Overall, 58.13% and 64.81% of university students reported positive knowledge and attitude

towards the COVID-19 vaccine. Table 6 summarizes the univariate and multiple logistic

regression analysis results for knowledge and attitude level. University type and degree major

were determined as significant predictors of knowledge level. Public university students

reported decreased odds of having positive knowledge (OR: 0.19; 95% CI: 0.12–0.30) than pri-

vate university students. Conversely, increased odds of having a positive knowledge were

found among the students majoring in Business and Economics (OR: 2.39; 95% CI: 1.31–

4.41), Science and Engineering (OR: 5.69; 95% CI: 3.36–8.81), and Medical studies (OR: 27.80;

95% CI: 10.52–96.45) compared to the students from Arts and Social Science. All the signifi-

cant predictors in univariate analyses remained significant in multiple logistic regression anal-

yses. Decreased adjusted odds ratio were determined in the case of public university students

(aOR: 0.35; 95% CI: 0.19–0.63). Increased adjusted odds ratio was calculated for the Science

Table 3. Knowledge towards COVID-19 vaccination (n = 449).

Statements Positive Responses

n (%) 95% CIa

COVID-19 vaccine is effective against the infection 256 (57.02) 53.4–61.6

Health behaviour is required to follow even after vaccination 395 (87.97) 84.9–90.9

Vaccinated can help from serious illness due to the COVID-19 309 (68.82) 64.5–73.1

Full vaccination may help to do normal activities 313 (69.71) 65.4–73.9

Bangladeshi can register for COVID-19 vaccination through a website 375 (83.52) 80.0–86.9

COVID-19 vaccine may have some side effects like other vaccines 394 (87.75) 84.7–90.7

If there is any side effect due to the COVID-19 vaccination, they normally go in a few days 325 (72.38) 68.2–76.5

COVID-19 vaccine can cause infertility 264 (58.80) 60.4–69.2

COVID-19 vaccine can cause long-term physical problems 248 (55.23) 59.2–68.2

aCI = Confidence Intervals.

https://doi.org/10.1371/journal.pone.0270684.t003

Table 4. Attitude towards COVID-19 vaccination (n = 449).

Statements Positive Attitudes

n (%) 95% CIa

Concerned about the COVID-19 385 (85.75) 82.5–88.9

COVID-19 vaccine is safe and effective 244 (54.34) 49.7–58.9

I need to take the vaccine as soon as possible if I am eligible 295 (65.70) 61.3–70.1

I should aware and motivate my family members and neighbours to take the vaccine 289 (64.37) 59.9–68.8

COVID-19 vaccination will help us to stop the pandemic 197 (43.88) 39.3–48.5

aCI = Confidence Intervals.

https://doi.org/10.1371/journal.pone.0270684.t004
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Table 5. Association in knowledge, attitude, and hesitancy domain towards COVID-19 vaccine (n = 449).

Association r-valueb ORc (95% CI)

Knowledge vs Attitude 0.452��� Positive Knowledge 7.60 (4.94–11.85) ���

Knowledge vs Hesitancy -0.453��� Positive Knowledge 0.10 (0.06–0.17) ���

Attitude vs Hesitancy -0.338��� Positive Attitude 0.20 (0.13–0.32) ���

�p<0.05
��p<0.01

���p<0.001.
br-value = correlation coefficient.
cOR = Odds Ratio.

https://doi.org/10.1371/journal.pone.0270684.t005

Table 6. Predictors of knowledge and attitude towards COVID-19 vaccine (n = 449).

Predictors Knowledge Attitude

ORc (95% CI) aORd (95% CI) ORc (95% CI) aORd (95% CI)

1. Gender

• Female 1 1

• Male 1.00 (0.69–1.46) 0.91 (0.62–1.34)

2. Marital status

• Married 1 1

• Unmarried 0.45 (0.19–1.01) 1.36 (0.63–2.83)

3. Living with family

• No 1 1

• Yes 1.67 (0.89–3.18) 1.10 (0.56–2.09)

4. Current accommodation

• Dhaka city 1 1

• Outside Dhaka city 0.95 (0.62–1.46) 1.18 (0.76–1.85)

5. University type

• Private 1 1

• Public 0.19 (0.12–0.30) ��� 0.35 (0.19–0.63) ��� 0.64 (0.42–0.96) �

6. University year

• 1st and 2nd year 1 1

• 3rd year 1.57 (0.99–2.49) 1.07 (0.67–1.72)

• 4th year and Masters 1.46 (0.89–2.43) 1.29 (0.76–2.18)

7. Degree Major

• Arts and Social Science 1 1

• Business and Economics 2.39 (1.31–4.41) �� 1.28 (0.62–2.61) 0.58 (0.32–1.07) 0.53 (0.27–1.06)

• Science and Engineering 5.69 (3.36–9.81) ��� 4.26 (2.46–7.49) ��� 1.01 (0.60–1.71) 0.97 (0.56–1.68)

• Security and Strategic Studies 1.05 (0.54–2.03) 1.13 (0.57–2.18) 0.32 (0.16–0.61) ��� 0.32 (0.17–0.62) ���

• Medical Studies 27.80 (1052–96.45) ��� 12.79 (4.40–47.08) ��� 2.75 (1.27–6.47) � 2.45 (1.01–6.35)

8. COVID-19 positive before

• No 1 1

• Yes 1.29(0.81–2.06) 0.95(0.60–1.53)

�p<0.05
��p<0.01

���p<0.001.
cOR = Odds Ratio.
daOR = Adjusted Odds Ratio.

https://doi.org/10.1371/journal.pone.0270684.t006
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and Engineering (aOR: 4.26; 95% CI: 2.46–7.49) and Medical Studies (aOR: 12.79; 95% CI:

4.40–47.08) students. Univariate analyses also determined the university type and degree

major as significant predictors of attitude level. Public university students (OR: 0.64; 95% CI:

0.42–0.96) reported decreased odds of having a positive attitude. Students from Security and

Strategic Studies reported decreased odds of having a positive attitude (OR: 0.32; 95% CI:

0.16–0.61). In contrast, Medical Studies students demonstrated increased odds of having a

positive attitude (OR: 2.75; 95% CI: 1.27–6.47). Multiple analyses determined only the degree

major as a significant predictor of attitude level. Decreased adjusted odds of having a positive

attitude were found for the Security and Strategic Studies students (aOR: 0.32; 95% CI: 0.17–

0.62).

Table 7. Predictors of hesitancy towards COVID-19 vaccine (n = 449).

Predictors Hesitancy

ORc (95% CI) aORd (95% CI)

1. Gender

• Female 1

• Male 1.02 (0.67–1.56)

2. Marital status

• Married 1

• Unmarried 2.50 (0.95–8.60)

3. Living with family

• No 1

• Yes 1.18 (0.58–2.60)

4. Current accommodation

• Dhaka city 1

• Outside Dhaka city 0.81 (0.49–1.31)

5. University type

• Private 1

• Public 4.62 (2.70–8.31) ��� 2.29 (1.19–4.55) �

6. University year

• 1st and 2nd year 1

• 3rd year 0.53 (0.32–0.88) �

• 4th year and Masters 0.67 (0.38–1.15)

7. Degree Major

• Arts and Social Science 1

• Business and Economics 0.18 (0.08–0.38) ��� 0.30 (0.12–0.67) ��

• Science and Engineering 0.29 (0.17–0.50) ��� 0.37 (0.20–0.68) ��

• Security and Strategic Studies 0.42 (0.21–0.82) � 0.43 (0.21–0.84) �

• Medical Studies 0.06 (0.01–0.16) ��� 0.10 (0.02–0.35) ���

8. COVID-19 positive before

• No 1

• Yes 0.58 (0.32–1.00)

�p<0.05
��p<0.01

���p<0.001.
cOR = Odds Ratio.
daOR = Adjusted Odds Ratio.

https://doi.org/10.1371/journal.pone.0270684.t007
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Univariate analyses determined the university type, university year, and degree major as

significant predictors of hesitancy (Table 7). Increased odds of having hesitancy were found in

public university students (OR: 4.62; 95% CI: 2.70–8.31) compared to the private university

students. Decreased odds of having hesitancy were calculated when compared the 3rd year stu-

dents (OR: 0.53; 95% CI: 0.32–0.88) with 1st and 2nd year students; compared the students

major in Business and Economics (OR: 0.18; 95% CI: 0.08–0.38), Science and Engineering

(OR: 0.29; 95% CI: 0.17–0.50), Security and Strategic Studies (OR: 0.42; 95% CI: 0.21–0.82)

and Medical Studies (OR: 0.06; 95% CI: 0.01–0.16) with Arts and Social Science major stu-

dents. All the significant predictors, except the university year, determined in univariate analy-

ses remained significant in multiple analyses. Increased adjusted odds ratios were recorded for

public university students (aOR: 2.29; 95% CI: 1.19–4.55). Conversely, decreased adjusted

odds ratio were found in case of the students from Business and Economics (aOR: 0.30; 95%

CI: 0.12–0.67), Science and Engineering (aOR: 0.37; 95% CI: 0.20–0.68), Security and Strategic

Studies (aOR: 0.43; 95% CI: 0.21–0.84) and Medical Studies (aOR: 0.10; 95% CI: 0.02–0.35).

Overall, 26.06% (n = 117) of the participants showed their hesitancy towards the COVID-

19 vaccine. Table 8 shows that the fear of side effects (87.18) and lack of information (70.94%)

were recorded as major reasons for the hesitancy.

Discussion

University students in Bangladesh have already been greatly affected due to the COVID-19

[28, 44, 45]. It is vital to include university students in the COVID-19 vaccination program.

However, no research has been done on their responses to the new COVID-19 vaccination.

This study, we believe, is the first to assess their KAH regarding the vaccine.

This study indicates that students understand the need to maintain healthy habits (mask,

handwashing, and avoiding crowds) even after the 1st dose of vaccine. However, many of these

students did not believe the available COVID-19 vaccines, and most were worried about the

pandemic. Other research revealed the pandemic’s impact on academics and mental health

[28].

We found that positive knowledge and attitude may reflect vaccination hesitancy among

university students. But many of these students had negative knowledge and attitudes. The

authority should boost vaccination knowledge before the inoculation campaign, especially for

university students [30]. This study indicated that many students were unaware of vaccination

myths. Misconceptions about the safety and efficacy of the vaccine could also delay inoculation

campaigns [12]. Media has always been an essential factor in enhancing perception, which was

also found during COVID-19 [46]. Our study identified that the internet, social media, and

electronic media (TV, Radio) played a major role in reaching university students. It also

Table 8. Reasons of hesitancy towards COVID-19 vaccine (n = 117).

Statements Hesitated

n (%)) 95% CI

Fear of ineligibility 46 (39.32) 30.3–48.3

Lack of information 83 (70.94) 62.6–79.3

Fear of side effects 102 (87.18) 81.0–93.3

Probable cost of vaccination 07 (5.98) 1.6–10.3

Against religious beliefs 03 (2.56) -0.3–5.4

Other reasons 53 (45.30) 36.1–54.4

aCI = Confidence Intervals.

https://doi.org/10.1371/journal.pone.0270684.t008
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supports another study [47] which found that most public university students had COVID-19

relevant information from electronic media followed by social media and the internet. These

modern media can play a vital role in disseminating authentic COVID-19 vaccine informa-

tion. Web-based and mobile applications can also be positive media for this purpose. The

study already indicated the increasing popularity of the internet and social media in develop-

ing countries [48]. Social media has already contributed [49] substantially during the pan-

demic where social distancing was the primary concern.

Socio-demographic and academic information is essential to track university students.

Thus, evaluating the association between this information and the KAH domain level becomes

crucial. Our study found that only academic information is the predictor of knowledge, atti-

tude, and hesitancy towards the COVID-19 vaccine. Several studies on COVID-19 vaccine

hesitancy among Bangladeshi respondents evaluated socio-demographic information, behav-

ioral predictors, and academic information [18–20]. One study conducted among Czech uni-

versity students found socio-demographic information such as gender and nationality as

significant predictors of COVID-19 vaccine hesitancy [16]. They also found that knowledge

level and dependent media as significant predictors of vaccine hesitancy. Another study con-

ducted among Italian university students also found gender, major, and lower academic level

as significant predictors of vaccine hesitancy [50]. University rank was also found as significant

predictor of vaccine hesitancy among university students of Lebanon [17]. Our study found

that the public university students reported negative knowledge and attitude compared to pri-

vate university students. They also showed hesitancy towards the vaccine. In Bangladesh, pub-

lic university students are among the most affected student groups during the pandemic [47].

They have been suffering due to the long-term closure period of the university. A large number

of economically deprived students with poor internet networks placed many public universi-

ties in challenging situations. They faced challenges to start online academic activities where

most private universities have already started it [28, 51]. Even with several challenges [52],

online academic activities might improve the perception level among private university stu-

dents. Bangladesh’s government has already taken initiatives to ensure online educational

activities in all universities [53]. Medical Studies students showed positive knowledge, positive

attitude, and thereby low hesitancy. These students might have better access to authentic

COVID-19 vaccine-related information compared to other majoring students. They play a

critical role in the vaccination campaign by disseminating reliable information regarding the

effectiveness and safety of COVID-19 vaccines [54, 55]. Their health-related knowledge and

attitudes are at the pinnacle of the student body, making them the go-to people for advice on

public health concerns [55, 56]. However, they may have drivers of vaccine hesitancy, such as

side effects of new vaccines and available vaccines in the local health center [55].

This study revealed some responsible factors for the hesitancy regarding the COVID-19

vaccine, which can be addressed as followings:

• Fear of side effects and a lack of information were identified as the top two reasons for hesi-

tancy about the COVID-19 vaccine. The government and appropriate authorities should

examine various measures to address these issues. A holistic strategy should be taken, in

which individuals from all sectors, including university administration, collaborate to vacci-

nate a significant number of university students.

• Collaboration between researchers, universities, the government, and other relevant entities

should be taken into account. Researchers might give information on the vaccination status,

challenges, and strategic solutions, assisting the government and university authorities in

implementing a successful vaccination program. Numerous studies have been done to

PLOS ONE Knowledge, attitude, hesitancy towards COVID-19 vaccine

PLOS ONE | https://doi.org/10.1371/journal.pone.0270684 June 27, 2022 10 / 15

https://doi.org/10.1371/journal.pone.0270684


establish the COVID-19 vaccine’s safety on an independent basis, with the objective of low-

ering public vaccination hesitancy [57, 58].

• Responsible authorities may consider using a variety of communication platforms, including

the internet, social media, and electronic media, to distribute accurate information about the

COVID-19 vaccine. They may also utilize mobile apps to reach university students who are

avid users of various mobile applications.

• The university administration should treat pandemic as a serious concern. Their students

should be knowledgeable about it. They are capable of incorporating pandemic-related stud-

ies into any type of major. They have the option of revising the present curriculum. Addi-

tionally, the government can aid in this endeavor.

• Finally, our findings underscore the critical nature of the COVID-19 awareness campaign in

order to ensure a timely and successful vaccination program. Sufficient accurate information

regarding the vaccination can boost confidence.

Like other studies, this study has some limitations. Due to the ongoing pandemic, we con-

sidered a self-reported online survey that might not reach respondents without internet access.

This study required a rapid survey to examine the responses during the mass administration of

the COVID-19 vaccine in Bangladesh. It was also conducted before the inoculation campaign

for university students. The perception level and hesitancy might change over time, where

Bangladesh authorities have already been considering several available COVID-19 vaccines

[59]. However, this exploratory study provides essential information for making the inocula-

tion campaign effective. Further research should be conducted to evaluate the perception and

hesitancy level over time.

Conclusion

This study provides useful information for the successful inoculation campaign among univer-

sity students. The success of the inoculation campaign largely depends on the hesitancy

towards the vaccine. The low hesitancy can be possible by disseminating enough authentic

information among these students. Since the university students mostly used the internet,

social media, and electronic media for COVID-19 vaccine-related information, extensive cam-

paigns through these media should be incorporated along with the inoculation campaign. Col-

laborations between the university and authority are also required. Furthermore, the

university should revise the existing curriculum to ensure the pandemic relevant subject and

activities. It can also prepare the whole community for the future pandemic since university

students can act as a hub to reach their surrounding communities.
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16. Riad A, Pokorná A, Antalová N, Krobot M, Zviadadze N, Serdiuk I, et al. Prevalence and Drivers of

COVID-19 Vaccine Hesitancy among Czech University Students: National Cross-Sectional Study. Vac-

cines. 2021; 9: 948. https://doi.org/10.3390/vaccines9090948 PMID: 34579185

17. Hamdan MB, Singh S, Polavarapu M, Jordan TR, Melhem NM. COVID-19 vaccine hesitancy among

university students in Lebanon. Epidemiology & Infection. 2021;149. https://doi.org/10.1017/

S0950268821002314 PMID: 34726141

18. Paul A, Sikdar D, Mahanta J, Ghosh S, Jabed MA, Paul S, et al. Peoples’ understanding, acceptance,

and perceived challenges of vaccination against COVID-19: A cross-sectional study in Bangladesh.

PLOS ONE. 2021; 16: e0256493. https://doi.org/10.1371/journal.pone.0256493 PMID: 34415969

19. Kalam MA, Jr TPD, Shano S, Uddin MN, Islam MA, Kanwagi R, et al. Exploring the behavioral determi-

nants of COVID-19 vaccine acceptance among an urban population in Bangladesh: Implications for

behavior change interventions. PLOS ONE. 2021; 16: e0256496. https://doi.org/10.1371/journal.pone.

0256496 PMID: 34424913

20. Abedin M, Islam MA, Rahman FN, Reza HM, Hossain MZ, Hossain MA, et al. Willingness to vaccinate

against COVID-19 among Bangladeshi adults: Understanding the strategies to optimize vaccination

coverage. PLOS ONE. 2021; 16: e0250495. https://doi.org/10.1371/journal.pone.0250495 PMID:

33905442

21. Anwar S, Nasrullah M, Hosen MJ. COVID-19 and Bangladesh: Challenges and How to Address Them.

Front Public Health. 2020; 8. https://doi.org/10.3389/fpubh.2020.00154 PMID: 32426318

22. Nurse Runu becomes Bangladesh’s first Covid-19 vaccine recipient. In: Dhaka Tribune [Internet]. 27

Jan 2021 [cited 7 Apr 2021]. Available: https://www.dhakatribune.com/bangladesh/2021/01/27/nurse-

runu-becomes-bangladesh-s-first-covid-19-vaccine-recipient.

23. Bangladesh–COVID19 Vaccine Tracker. [cited 9 Dec 2021]. Available: https://covid19.trackvaccines.

org/country/bangladesh/.

24. Surokkha.gov.bd. [cited 4 Apr 2021]. Available: https://surokkha.gov.bd.

25. Bangladesh launches mass vaccinations amid challenges. [cited 15 Feb 2021]. Available: https://www.

aa.com.tr/en/asia-pacific/bangladesh-launches-mass-vaccinations-amid-challenges/2124889.

26. Bangladesh—COVID-19 Overview—Johns Hopkins. In: Johns Hopkins Coronavirus Resource Center

[Internet]. [cited 10 Dec 2021]. Available: https://coronavirus.jhu.edu/region/bangladesh.

27. Coronavirus: Bangladesh declares public holiday from March 26 to April 4 | Dhaka Tribune. [cited 7 Apr

2021]. Available: https://www.dhakatribune.com/bangladesh/2020/03/23/govt-offices-to-remain-

closed-till-april-4?__cf_chl_jschl_tk__=b7ef6f6ad93317ba043f9052210d7e6c4753131e-1587461256-

0-AUHN86ZhX8XYssPuBXwW47LpnDZa8kG2RjMK7M2MzDKu3QbcCKu5253d1fTmVVi1CQDNrI

nieP0SOnyhyBL0cmI.

28. Rahman MM, Khan SJ, Sakib MS, Halim MA, Rahman MM, Asikunnaby, et al. COVID-19 responses

among university students of Bangladesh: assessment of status and individual view toward COVID-19.

Journal of Human Behavior in the Social Environment. 2021; 0: 1–20. https://doi.org/10.1080/

10911359.2020.1822978

29. Online classes at public universities get poor response. In: The Business Standard [Internet]. 9 Aug

2020 [cited 3 Dec 2020]. Available: https://tbsnews.net/bangladesh/education/online-classes-public-

unis-get-poor-response-117052.

30. Covid-19: Process of vaccinating university students yet to begin. In: Dhaka Tribune [Internet]. 3 Mar

2021 [cited 9 May 2021]. Available: https://www.dhakatribune.com/bangladesh/2021/03/03/covid-19-

process-of-vaccinating-students-yet-to-begin.

PLOS ONE Knowledge, attitude, hesitancy towards COVID-19 vaccine

PLOS ONE | https://doi.org/10.1371/journal.pone.0270684 June 27, 2022 13 / 15

https://doi.org/10.1016/j.vaccine.2014.11.017
https://doi.org/10.1016/j.vaccine.2014.11.017
http://www.ncbi.nlm.nih.gov/pubmed/25499651
https://doi.org/10.1016/j.socscimed.2020.113638
https://doi.org/10.1016/j.socscimed.2020.113638
http://www.ncbi.nlm.nih.gov/pubmed/33414032
https://doi.org/10.1016/j.socscimed.2021.113688
http://www.ncbi.nlm.nih.gov/pubmed/33485215
https://doi.org/10.1371/journal.pntd.0008961
http://www.ncbi.nlm.nih.gov/pubmed/33332359
https://www.nbcnews.com/health/health-news/half-americans-would-get-covid-19-vaccine-ap-norc-poll-n1215606
https://www.nbcnews.com/health/health-news/half-americans-would-get-covid-19-vaccine-ap-norc-poll-n1215606
https://doi.org/10.3390/vaccines9090948
http://www.ncbi.nlm.nih.gov/pubmed/34579185
https://doi.org/10.1017/S0950268821002314
https://doi.org/10.1017/S0950268821002314
http://www.ncbi.nlm.nih.gov/pubmed/34726141
https://doi.org/10.1371/journal.pone.0256493
http://www.ncbi.nlm.nih.gov/pubmed/34415969
https://doi.org/10.1371/journal.pone.0256496
https://doi.org/10.1371/journal.pone.0256496
http://www.ncbi.nlm.nih.gov/pubmed/34424913
https://doi.org/10.1371/journal.pone.0250495
http://www.ncbi.nlm.nih.gov/pubmed/33905442
https://doi.org/10.3389/fpubh.2020.00154
http://www.ncbi.nlm.nih.gov/pubmed/32426318
https://www.dhakatribune.com/bangladesh/2021/01/27/nurse-runu-becomes-bangladesh-s-first-covid-19-vaccine-recipient
https://www.dhakatribune.com/bangladesh/2021/01/27/nurse-runu-becomes-bangladesh-s-first-covid-19-vaccine-recipient
https://covid19.trackvaccines.org/country/bangladesh/
https://covid19.trackvaccines.org/country/bangladesh/
https://surokkha.gov.bd
https://www.aa.com.tr/en/asia-pacific/bangladesh-launches-mass-vaccinations-amid-challenges/2124889
https://www.aa.com.tr/en/asia-pacific/bangladesh-launches-mass-vaccinations-amid-challenges/2124889
https://coronavirus.jhu.edu/region/bangladesh
https://www.dhakatribune.com/bangladesh/2020/03/23/govt-offices-to-remain-closed-till-april-4?__cf_chl_jschl_tk__=b7ef6f6ad93317ba043f9052210d7e6c4753131e-1587461256-0-AUHN86ZhX8XYssPuBXwW47LpnDZa8kG2RjMK7M2MzDKu3QbcCKu5253d1fTmVVi1CQDNrInieP0SOnyhyBL0cmI
https://www.dhakatribune.com/bangladesh/2020/03/23/govt-offices-to-remain-closed-till-april-4?__cf_chl_jschl_tk__=b7ef6f6ad93317ba043f9052210d7e6c4753131e-1587461256-0-AUHN86ZhX8XYssPuBXwW47LpnDZa8kG2RjMK7M2MzDKu3QbcCKu5253d1fTmVVi1CQDNrInieP0SOnyhyBL0cmI
https://www.dhakatribune.com/bangladesh/2020/03/23/govt-offices-to-remain-closed-till-april-4?__cf_chl_jschl_tk__=b7ef6f6ad93317ba043f9052210d7e6c4753131e-1587461256-0-AUHN86ZhX8XYssPuBXwW47LpnDZa8kG2RjMK7M2MzDKu3QbcCKu5253d1fTmVVi1CQDNrInieP0SOnyhyBL0cmI
https://www.dhakatribune.com/bangladesh/2020/03/23/govt-offices-to-remain-closed-till-april-4?__cf_chl_jschl_tk__=b7ef6f6ad93317ba043f9052210d7e6c4753131e-1587461256-0-AUHN86ZhX8XYssPuBXwW47LpnDZa8kG2RjMK7M2MzDKu3QbcCKu5253d1fTmVVi1CQDNrInieP0SOnyhyBL0cmI
https://doi.org/10.1080/10911359.2020.1822978
https://doi.org/10.1080/10911359.2020.1822978
https://tbsnews.net/bangladesh/education/online-classes-public-unis-get-poor-response-117052
https://tbsnews.net/bangladesh/education/online-classes-public-unis-get-poor-response-117052
https://www.dhakatribune.com/bangladesh/2021/03/03/covid-19-process-of-vaccinating-students-yet-to-begin
https://www.dhakatribune.com/bangladesh/2021/03/03/covid-19-process-of-vaccinating-students-yet-to-begin
https://doi.org/10.1371/journal.pone.0270684


31. Willingness to vaccinate against COVID-19 among Bangladeshi adults: Understanding the strategies to

optimize vaccination coverage. [cited 16 May 2021]. Available: https://journals.plos.org/plosone/article?

id=10.1371/journal.pone.0250495.

32. Universities in Bangladesh set to reopen after September 27. In: New Age | The Most Popular Outspo-

ken English Daily in Bangladesh [Internet]. [cited 10 Dec 2021]. Available: https://www.newagebd.net/

article/149127/universities-in-bangladesh-set-to-reopen-after-september-27.

33. Eysenbach G. Improving the Quality of Web Surveys: The Checklist for Reporting Results of Internet E-

Surveys (CHERRIES). Journal of Medical Internet Research. 2004; 6: e132. https://doi.org/10.2196/

jmir.6.3.e34 PMID: 15471760

34. Rahman MM, Khan SJ, Sakib MS, Halim MA, Rahman F, Rahman MM, et al. COVID-19 responses

among general people of Bangladesh: Status and individual view toward COVID-19 during lockdown

period. Rodriguez-Blazquez C, editor. Cogent Psychology. 2021; 8: 1860186. https://doi.org/10.1080/

23311908.2020.1860186

35. The Oxford/AstraZeneca COVID-19 vaccine: what you need to know. [cited 4 Apr 2021]. Available:

https://www.who.int/news-room/feature-stories/detail/the-oxford-astrazeneca-covid-19-vaccine-what-

you-need-to-know.

36. CDC. COVID-19 Vaccination. In: Centers for Disease Control and Prevention [Internet]. 11 Feb 2020

[cited 4 Apr 2021]. Available: https://www.cdc.gov/coronavirus/2019-ncov/vaccines/fully-vaccinated.

html.

37. Ursachi G, Horodnic IA, Zait A. How Reliable are Measurement Scales? External Factors with Indirect

Influence on Reliability Estimators. Procedia Economics and Finance. 2015; 20: 679–686. https://doi.

org/10.1016/S2212-5671(15)00123-9

38. Radhakrishna RB. Tips for developing and testing questionnaires/instruments. Journal of extension.

2007; 45: 1–4.

39. Stratton SJ. Population Research: Convenience Sampling Strategies. Prehospital and Disaster Medi-

cine. 2021; 36: 373–374. https://doi.org/10.1017/S1049023X21000649 PMID: 34284835

40. Krejcie RV, Morgan DW. Determining Sample Size for Research Activities. Educational and Psycholog-

ical Measurement. 1970; 30: 607–610. https://doi.org/10.1177/001316447003000308

41. Welcome to Python.org. In: Python.org [Internet]. [cited 15 Jan 2021]. Available: https://www.python.

org/.

42. R: The R Project for Statistical Computing. [cited 15 Jan 2021]. Available: https://www.r-project.org/.

43. Dhimal M, Aryal KK, Dhimal ML, Gautam I, Singh SP, Bhusal CL, et al. Knowledge, Attitude and Prac-

tice Regarding Dengue Fever among the Healthy Population of Highland and Lowland Communities in

Central Nepal. PLOS ONE. 2014; 9: e102028. https://doi.org/10.1371/journal.pone.0102028 PMID:

25007284

44. Islam MA, Barna SD, Raihan H, Khan MNA, Hossain MT. Depression and anxiety among university stu-

dents during the COVID-19 pandemic in Bangladesh: A web-based cross-sectional survey. PLOS

ONE. 2020; 15: e0238162. https://doi.org/10.1371/journal.pone.0238162 PMID: 32845928

45. Islam MS, Sujan MSH, Tasnim R, Sikder MT, Potenza MN, Os J van. Psychological responses during

the COVID-19 outbreak among university students in Bangladesh. PLOS ONE. 2020; 15: e0245083.

https://doi.org/10.1371/journal.pone.0245083 PMID: 33382862

46. Karasneh R, Al-Azzam S, Muflih S, Soudah O, Hawamdeh S, Khader Y. Media’s effect on shaping

knowledge, awareness risk perceptions and communication practices of pandemic COVID-19 among

pharmacists. Research in Social and Administrative Pharmacy. 2020 [cited 13 Nov 2020]. https://doi.

org/10.1016/j.sapharm.2020.04.027 PMID: 32340892

47. Rahman MM, Jhinuk JM, Nabila NH, Yeasmin MTM, Shobuj IA, Sayma TH, et al. Knowledge, Attitude,

and Practices towards COVID-19 during the Rapid Rise Period: A Cross-Sectional Survey among Pub-

lic University Students of Bangladesh. SciMedicine Journal. 2021; 3: 116–128. https://doi.org/10.

28991/SciMedJ-2021-0302-4

48. NW 1615 L. St, Suite 800Washington, Inquiries D 20036USA202-419-4300 | M-857-8562 | F-419-4372

| M. Social Media Use Continues to Rise in Developing Countries. In: Pew Research Center’s Global

Attitudes Project [Internet]. 19 Jun 2018 [cited 9 May 2021]. Available: https://www.pewresearch.org/

global/2018/06/19/social-media-use-continues-to-rise-in-developing-countries-but-plateaus-across-

developed-ones/.

49. Goel A, Gupta L. Social Media in the Times of COVID-19. J Clin Rheumatol. 2020 [cited 13 Nov 2020].

https://doi.org/10.1097/RHU.0000000000001508 PMID: 32852927

50. Baccolini V, Renzi E, Isonne C, Migliara G, Massimi A, De Vito C, et al. COVID-19 Vaccine Hesitancy

among Italian University Students: A Cross-Sectional Survey during the First Months of the Vaccination

Campaign. Vaccines. 2021; 9: 1292. https://doi.org/10.3390/vaccines9111292 PMID: 34835223

PLOS ONE Knowledge, attitude, hesitancy towards COVID-19 vaccine

PLOS ONE | https://doi.org/10.1371/journal.pone.0270684 June 27, 2022 14 / 15

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0250495
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0250495
https://www.newagebd.net/article/149127/universities-in-bangladesh-set-to-reopen-after-september-27
https://www.newagebd.net/article/149127/universities-in-bangladesh-set-to-reopen-after-september-27
https://doi.org/10.2196/jmir.6.3.e34
https://doi.org/10.2196/jmir.6.3.e34
http://www.ncbi.nlm.nih.gov/pubmed/15471760
https://doi.org/10.1080/23311908.2020.1860186
https://doi.org/10.1080/23311908.2020.1860186
https://www.who.int/news-room/feature-stories/detail/the-oxford-astrazeneca-covid-19-vaccine-what-you-need-to-know
https://www.who.int/news-room/feature-stories/detail/the-oxford-astrazeneca-covid-19-vaccine-what-you-need-to-know
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/fully-vaccinated.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/fully-vaccinated.html
https://doi.org/10.1016/S2212-5671%2815%2900123-9
https://doi.org/10.1016/S2212-5671%2815%2900123-9
https://doi.org/10.1017/S1049023X21000649
http://www.ncbi.nlm.nih.gov/pubmed/34284835
https://doi.org/10.1177/001316447003000308
https://www.python.org/
https://www.python.org/
https://www.r-project.org/
https://doi.org/10.1371/journal.pone.0102028
http://www.ncbi.nlm.nih.gov/pubmed/25007284
https://doi.org/10.1371/journal.pone.0238162
http://www.ncbi.nlm.nih.gov/pubmed/32845928
https://doi.org/10.1371/journal.pone.0245083
http://www.ncbi.nlm.nih.gov/pubmed/33382862
https://doi.org/10.1016/j.sapharm.2020.04.027
https://doi.org/10.1016/j.sapharm.2020.04.027
http://www.ncbi.nlm.nih.gov/pubmed/32340892
https://doi.org/10.28991/SciMedJ-2021-0302-4
https://doi.org/10.28991/SciMedJ-2021-0302-4
https://www.pewresearch.org/global/2018/06/19/social-media-use-continues-to-rise-in-developing-countries-but-plateaus-across-developed-ones/
https://www.pewresearch.org/global/2018/06/19/social-media-use-continues-to-rise-in-developing-countries-but-plateaus-across-developed-ones/
https://www.pewresearch.org/global/2018/06/19/social-media-use-continues-to-rise-in-developing-countries-but-plateaus-across-developed-ones/
https://doi.org/10.1097/RHU.0000000000001508
http://www.ncbi.nlm.nih.gov/pubmed/32852927
https://doi.org/10.3390/vaccines9111292
http://www.ncbi.nlm.nih.gov/pubmed/34835223
https://doi.org/10.1371/journal.pone.0270684


51. Govt allows private universities to take online classes, exams. In: The Business Standard [Internet]. 30

Apr 2020 [cited 11 Jun 2020]. Available: https://tbsnews.net/bangladesh/education/govt-allows-private-

universities-take-online-classes-exams-75760.

52. Mukhtar K, Javed K, Arooj M, Sethi A. Advantages, Limitations and Recommendations for online learn-

ing during COVID-19 pandemic era. Pak J Med Sci. 2020; 36: S27–S31. https://doi.org/10.12669/pjms.

36.COVID19-S4.2785 PMID: 32582310

53. Ensure online classes: ministry, UGC to all universities | The Daily Star. [cited 11 Jun 2020]. Available:

https://www.thedailystar.net/online/news/ensure-online-classes-ministry-ugc-all-universities-1898335.

54. Karafillakis E, Dinca I, Apfel F, Cecconi S, Wűrz A, Takacs J, et al. Vaccine hesitancy among healthcare

workers in Europe: A qualitative study. Vaccine. 2016; 34: 5013–5020. https://doi.org/10.1016/j.

vaccine.2016.08.029 PMID: 27576074
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