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Abstract

Background: Vaccine hesitancy is a significant global health concern, and mass vaccination is essential in
preventing the spread of COVID-19. Undergraduate students need to be prioritized for vaccination as they
continue their academic curriculum physically. However, limited research explores vaccine hesitancy and
acceptance among undergraduate students in Bangladesh. Therefore, this study evaluated vaccine hesitancy
and acceptance among this population.

Method: A web-based cross-sectional study was conducted between May and June 2021 using a structured
questionnaire to assess COVID-19 vaccine hesitancy and acceptance among undergraduate students in
Bangladesh. The Oxford Covid-19 Vaccine Hesitancy Scale was used to measure vaccine hesitancy. The
study used convenient sampling.

Result: Across the country, 334 undergraduate students participated in this study on COVID-19 vaccine
acceptance, with a mean age of 22.4 years. Most participants were male and unmarried, most having spent
four years at university. 89.52% of participants would accept a COVID-19 vaccine if it were suggested by
educational institutions or available, while 4.49% refused to receive the COVID-19 vaccine. Participants
showed low levels of vaccine hesitancy, with a mean score of 10.77 on the Oxford COVID-19 Vaccine
Hesitancy Scale. Most participants had a positive attitude towards receiving the vaccine, with the majority
wanting to get it as soon as it becomes available. No association was found between vaccine acceptance and
participants' background characteristics.

Conclusion: Our study found a high level of vaccine acceptance among undergraduate students in
Bangladesh, indicating that this group can be vaccinated quickly, significantly accelerating vaccination
goals. However, further large-scale studies are recommended among vulnerable groups, including school and
college students, to ensure vaccine preparedness.

Categories: Epidemiology/Public Health, Infectious Disease, Health Policy
Keywords: student education, vaccine hesitancy, covid-19 vaccine, vaccine science and policy, covid 19

Introduction

The COVID-19 pandemic has forced countries worldwide to implement various non-pharmaceutical
interventions (NPIs) to curb the virus's spread. Despite these efforts, the prevalence of COVID-19 cases
continues to rise globally, and immunization remains the most effective way to prevent transmission [1-2].
However, developing SARS-CoV-2 vaccines in record time has created widespread apprehension, leading to
vaccine hesitancy, which is currently hampering vaccination rollouts [3].

Since the emergence of SARS-CoV-2, several vaccines have been developed in an unprecedented 11-month
timeframe [4-5]. However, the record-breaking speed of vaccine development has created widespread
concerns, which currently impact the vaccine roll-out to combat the spread of SARS-CoV-2 [5]. Vaccine
hesitancy, defined as the delay in accepting or refusing "vaccines despite the availability of vaccine services,"
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remains a persistent issue [5-6]. Vaccine reluctance is a complex phenomenon that varies depending on
factors such as time, place, and vaccine type [6]. These factors include contextual influences, such as
historical, sociocultural, environmental, health system/institutional, economic, or political factors, as well
as individual and group effects, such as personal perceptions of the vaccine (e.g., knowledge, awareness,
conspiracy beliefs, attitudes, or personal experience with a vaccinated family member/friend), and vaccine
influences (e.g., prices, mode of distribution, mode of management, strength, and information of healthcare
employees, risks, or benefits).

Several countries have researched COVID-19 vaccine hesitancy. Indonesia and China reported the highest
acceptance rates at 93% and 91%, respectively [7-9]. These Asian countries have a high level of trust in their
governments, which may explain the high acceptance rates [10]. In the United States, vaccine acceptance
rates among adults ranged from 57.5% to 68.5% [10], while medical and dental students reported acceptance
rates of 75.5% [11] and 56% [12], respectively. The general public reported that acceptance rates were 78%
[13]. Unfortunately, South Asian communities have some of the lowest acceptance rates worldwide, with
acceptance rates of 53% in Pakistan [14], 65.8% in India, 63% in Afghanistan [15], and 74.6% in Bangladesh
[16].

Students in universities and medical colleges play a vital role in society, as they are typically considered
perceptive, influential, educated, and receptive to public health concerns [17]. Several studies have been
conducted among medical and university students and the general population [18-21] to assess their
willingness to receive the COVID-19 vaccine globally. However, there are limited studies on this topic in
Bangladesh [22]. Despite the Bangladeshi government's efforts to vaccinate the general population, students
were not yet eligible for vaccination due to their age at the time of the study. Therefore, this study aimed to
assess the willingness and hesitancy of COVID-19 vaccination among undergraduate students in
Bangladesh.

Materials And Methods
Study design

We conducted a cross-sectional study of undergraduate students in Bangladesh, utilizing a web-based survey
administered between June and August 2021. We utilized a respondent-driven sampling technique to
identify and recruit participants willing to complete the survey.

Questionnaire development

To assess the COVID-19 vaccine hesitancy and acceptance among undergraduate students in Bangladesh,
we utilized a structured questionnaire divided into four sections: socio-demographic information, academic
profile, hesitancy scale, and acceptance of the COVID-19 vaccine. The Oxford COVID-19 Vaccine Hesitancy
Scale [19], a validated seven-item measure used to assess vaccine hesitancy among adults in the UK, was
employed in this study. The scale's scores range from 7 to 35, with higher scores indicating greater vaccine
hesitancy. In addition to employing the Oxford COVID-19 Vaccine Hesitancy Scale [19], our study
incorporated a direct measure of vaccine acceptance. We used the following question from the questionnaire
of a previous study-"Would you accept the COVID-19 vaccine if generally available, as recommended by your
institution?" The question allowed participants to express their level of agreement with the statement,
offering a range of responses from '‘Completely agree' to 'Completely disagree, along with an option for
‘Don't know.' Such a Likert scale is widely utilized in survey research to quantify attitudes and opinions [20].

The survey aimed to include a diverse student population by employing a bilingual questionnaire in both
English and Bengali. Recognizing English as the primary language in medical schools and widely used across
various disciplines, this approach ensured accessibility to a broad range of students. A meticulous
comparison of both language versions was conducted, addressing discrepancies through collaborative
discussions within the research team to enhance clarity and cultural appropriateness.

Inclusion and exclusion criteria

The study exclusively enrolled unvaccinated undergraduate students from diverse regions and institutions
across Bangladesh, focusing on ensuring a diverse representation of age and sex. Inclusion criteria
comprised individuals within the undergraduate level who had not received the COVID-19 vaccine. The
study excluded postgraduate students and those below the 12th standard in Bangladesh. Additionally,
individuals who had already been vaccinated against COVID-19 were not considered eligible for
participation.

Study procedure

To optimize our sample size, we widely distributed our web-based structured questionnaire. Utilizing Google
Forms, the questionnaire was electronically disseminated to undergraduate and medical students through
dedicated Facebook groups, specifically tailored to students from distinct academic years within their
respective institutions. To ensure data integrity, we generated a unique Google Form link, enabling
participants to complete the survey online while implementing measures to restrict one response per email
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and prevent multiple entries from the same individual. Additionally, participants were required to answer
pertinent questions for inclusion in the analysis.

Participation in our study was voluntary and anonymous, with participants providing only their
demographic information. Participating students were encouraged to share the survey within their peer
networks at the same institutions to enhance reach. Notably, no monetary or other incentives were offered
for survey completion. A total of 452 students responded initially, yet following the exclusion of incomplete
responses, our final dataset comprised 334 samples for analysis (Figure I).

Participants of the online questionnaire (452)

Students who graduated, received the first
—| dose of vaccination or did not give consent
were excluded from the study (total 118).

Final study sample (334)

FIGURE 1: Flow chart showing the sampling technique

Statistical analysis

The analysis focused on the distribution of categorical variables derived from the questionnaire responses.
To this end, the study employed frequency distribution methods to present how responses were distributed
across different categories for each question. The association between different categorical variables was
determined using the Pearson chi-square test. Hesitancy was measured using the Oxford COVID-19 Vaccine
Hesitancy Scale [19]. Mean scores were calculated by adding the responses to each scale question, coded
from 1 to 5. We excluded the "Do not know" option from scoring question-specific responses. A higher score
indicates a higher level of hesitancy to take a vaccine. All data analyses were performed using STATA 16.0
and IBM SPSS Statistics 25, which were chosen for their robust capabilities in handling categorical data
analysis.

Ethical approval and consent

The study has obtained approval from the Ethical Review Committee (ERC) at North South University,
Bangladesh, with the reference number 2021/OR-NSU/IRB/0501. Consent was obtained by all participants in
this study.

Results

Three hundred thirty-four students, with a mean age of 22.38, completed the survey. Male participants
(57.78%) outnumbered females, and unmarried respondents (95.21%) outnumbered married respondents.
Throughout the entire nation, the Chattogram division had the largest percentage of students participating
(28.66%), while Sylhet had the lowest percentage (2.13%) (Figure 2). Regarding academic profiles, most
participants (107) had spent four years at university. Of the participants, 25.15% had medical backgrounds,
14.07% had backgrounds in engineering, and the remaining students (60.78%) were enrolled in universities
(except engineering students).
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FIGURE 2: Demographic distribution (division-wise distribution) of the
study participants in Bangladesh

A COVID-19 vaccination would be accepted by 89.52% of participants if educational institutions suggested it
or if it was available to get; of these, 79.34% were fully in agreement, and 10.18% agreed with having some

confusion. Contrarily, 4.49% of participants refused to receive the vaccination, while 5.99% were unable to
decide on receiving the COVID-19 vaccine (Figure 3).

89.52%

5.99% 4.49 %

Agree® Don't know/Neutral* Disagree™™**

* Completely agree (79.34%) + Somewhat agree (10.18%) =89.52%.
** Neutral (5.09%) +Don'tknow (0.90%) =5.99%
*** Disagree (1.20%) + Somewhat disagree (3.29%) =4.49 %

FIGURE 3: The acceptance of COVID-19 vaccine among the participants

Besides higher vaccine acceptance among the students, the study depicted lower hesitancy to receive the
COVID-19 vaccine among them by the lower mean of 10.77 (= 4.71) on the Oxford COVID-19 Vaccine
Hesitancy Scale. A higher score indicates a higher level of vaccine hesitancy, ranging from 7 to 35 (Table I).
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To describe the response of the scale in-depth, most participants (71.86%) were willing to take a COVID-19
vaccine if offered, with 202 out of 334 wanting to get the vaccine as soon as possible. Most participants
(83.83%) had a positive attitude towards receiving a vaccine, with 195 participants wanting to get it as soon
as it becomes available at the local pharmacy. Additionally, 88.63% of students are likely to encourage their
family or friends to take the COVID-19 vaccination if they want to. More than half of the students (56.89%)
were eager to get a COVID-19 vaccine, and 62.28% think taking a COVID-19 immunization is essential.
Therefore, most participants responded to the seven questions of the Oxford Vaccine Hesitancy Scale with
less hesitancy (Table 2). Vaccine acceptance did not demonstrate any statistically significant correlation
with age, gender, marital status, or years of academic study (Table 7).

Vaccine Acceptance

Characteristics Frequency (%) / Mean * . P-value (Chi-
SD Agree/ somewhat agree n Do not know/ neutral n  Disagree n square)
(%) (%) (%)

Age (year) 22.38+1.97

Gender
Male 193 (57.78) 172 (89.10%) 14 (7.30%) 7 (3.60%) 0.369
Female 141 (42.22) 127 (90.10%) 6 (4.30%) 8 (5.70%)

Marital Status
Married 16 (4.79) 15 (93.80%) 0 (0.00%) 1 (6.30%) 0.561
Unmarried 318 (95.21) 284 (89.30%) 20 (6.30%) 14 (4.40%)

Year(s) of

studying

<1 year 36 (10.91) 35 (97.20%) 1(2.80%) 0 (0.00%) 0.266
1 year 39 (11.82) 34 (87.20%) 2 (5.10%) 3(7.7%)

2 years 46 (13.94) 41 (89.10%) 2 (4.30%) 3 (6.50%)

3 years 71 (21.52) 66 (93.00%) 3 (4.20%) 2 (2.80%)

4 years 107 (32.42) 96 (86.50%) 11 (9.90%) 4 (3.60%)

5 years 20 (6.06) 16 (80.00%) 1 (5.00%) 3 (15.00%)

> 5 years 11 (3.33) 11 (100.00%) 0 (0.00%) 0 (0.00%)

Faculty

Engineering 47 (14.07) 44 (93.60%) 1(2.10%) 2 (4.3%) 0.27
Medical 84 (25.15) 72 (85.70%) 9 (10.70%) 3 (3.60%)

Other 203 (60.78) 183 (90.10%) 10 (4.90%) 10 (4.90%)

TABLE 1: Socio-demographic, academic and COVID-19 exposure-related Characteristics of the
participants

N: number; SD: standard deviation

Frequenc
Item Response ) HRSIeY Percentage
1. Would you take a COVID-19 vaccine (approved for use in
Uid you vaccine (approved for use i Definitely 240 71.86
Bangladesh) if offered?
Probably 48 14.37
I may or | may not 31 9.28
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Probably not 7 21

Definitely not 5 1.5

Don't know 3 0.9

2. If there is a COVID-19 vaccine available: {wil wantto getitas sconas ) 60.48
possible

| will take it when offered 85 2545

I'm not sure what | will do 30 8.98

I will put off (delay) getting it 5 1.5

I will refuse to get it 5 1.5

Don't know 7 21

ZSI would describe my attitude towards receiving a COVID-19 vaccine R 154 46.11

Pretty positive 126 37.72

Neutral 24 719

Quite uneasy 22 6.59

Against it 6 1.8

Don't know 2 0.6

4. If a COVID-19 vaccine was available at my local pharmacy, | would: Get it as soon as possible 195 58.38

Get it when | have time 56 16.77

Delay getting it 17 5.09

Avoid getting it for as long as possible 24 719

Never get it 20 5.99

Don't know 22 6.59

;Swl(f)S:c)’/ family or friends were thinking of getting a COVID-19 vaccination, e 175 524

Encourage them 121 36.23

Not say anything to them about it 14 4.19

Ask them to delay getting the vaccination 10 2.99

Suggest that they do not get the vaccination 4 1.2

Don't know 10 2.99

6. | would describe myself as: Eager to get a COVID-19 vaccine 190 56.89

Willing to get the COVID-19 vaccine 95 28.44

Not bothered about getting the COVID- 19 vaccine 36 10.78

Unwilling to get the COVID-19 vaccine 7 21

Anti-vaccination for COVID-19 2 0.6

Don't know 4 1.2

7. Taking a COVID-19 vaccination is (Mean + SD) 10.77 (£ 4.71)

TABLE 2: Oxford vaccine hesitancy scale

N: number; SD: standard deviation; COVID-19: Coronavirus Disease 2019
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Discussion

Our study provides valuable insights into the acceptance of the COVID-19 vaccine among Bangladeshi
undergraduate students. Our findings suggest a high level of vaccine acceptance, with 89.5% of students
indicating their willingness to accept the vaccine. This result is consistent with previous studies conducted
in Asian nations, indicating vaccine acceptance rates exceeding 80%. However, there were slight variations
in acceptance rates among different countries. This rate differs slightly from that of neighboring countries
like Pakistan (53%) [14], India (65.8%) [18], and Afghanistan (63%) [15], but is comparable to the rates
observed in China (91%) and Indonesia (93%) [8-9].

Our findings are consistent with those of Haque et al. [21], which reported a positive correlation between
higher educational levels and vaccine acceptance. Our findings revealed a significant rise in vaccine
acceptance among our undergraduate study population. This increase was from 74.6% [16] to 89.5% during
Bangladesh's second wave of COVID-19. It is crucial to note that our study's cohort is comprised entirely of
undergraduate students, a demographic still in the process of completing their higher education. By focusing
on this specific educational demographic, our study contributes to understanding vaccine acceptance among
a crucial population segment at a formative stage of their academic and professional careers. This
demographic's high vaccine acceptance rate is an encouraging sign and underscores the potential impact of
educational institutions in driving vaccination efforts.

The higher acceptance rate of the COVID-19 vaccine among Bangladeshi undergraduate students during the
second wave may be attributed to their direct observation of peers and family members receiving the vaccine
without adverse effects. This observation likely influenced their perception of the vaccine's safety and
efficacy. Additionally, understanding the perspectives of undergraduate students on vaccine acceptance is
crucial, as they represent one of the priority groups for vaccination during the pandemic.

Limitation

Despite its contributions, our study has several limitations that warrant consideration. First, our focus solely
on undergraduate students may restrict the generalizability of our findings to other demographic groups,
such as high school or postgraduate students. Consequently, our sample may not fully represent the broader
population's attitudes toward vaccination. Additionally, our reliance on online data collection could
introduce a selection bias, as it inherently excludes individuals without internet access. This method may
not accurately capture the full spectrum of opinions regarding vaccination, particularly among those who
lack digital connectivity.

Furthermore, the convenience sampling approach and online survey method may further contribute to
biases in data collection. Such biases could skew the representation of attitudes and behaviors in our study
population. Lastly, our study's scope did not extend to exploring the underlying causes of vaccine hesitancy,
which limits a deeper understanding of the specific factors influencing undergraduate students' attitudes
toward vaccination, which could be crucial in addressing hesitancy effectively.

Strength

Despite these limitations, our study offers notable strengths. We achieved a representative sample of
Bangladeshi undergraduate students covering diverse regions and major faculties. The observed high
vaccine acceptance rate of 89.5% among the participants indicates a positive inclination towards vaccination
within this demographic. This finding is particularly significant given the critical role of this population in
vaccination strategies. Additionally, by placing our findings in the context of similar studies conducted in
other Asian countries, we provide a broader perspective on vaccine acceptance rates in the region. This
comparative approach enriches understanding of regional differences and similarities in vaccine acceptance.
Using a validated measure, the Oxford COVID-19 Vaccine Hesitancy Scale enhances the reliability of our
measurements.

Furthermore, our insights into undergraduate students' attitudes, a priority group for vaccination,
contribute valuable information for public health interventions. The insights gleaned can inform targeted,
efficient, and potentially more cost-effective vaccination strategies, such as campaign-based or immediate
vaccination processes specifically tailored to this group. This practical application underscores the relevance
and utility of our research in informing public health policies and vaccination campaigns.

Recommendation

With a high acceptance rate among undergraduate students, tailored policies and interventions can harness
this positive trend for effective COVID-19 vaccination strategies. Implement targeted vaccination
campaigns through university channels, establish on-campus clinics for accessibility, and organize
educational workshops to dispel myths and reinforce the importance of vaccination. Utilize peer influence
programs, incorporate positive experiences from vaccinated students, and integrate vaccination discussions
into academic culture. Develop crisis communication plans to address concerns transparently and foster
trust. Monitor acceptance rates, collaborate with student organizations, and engage healthcare providers for
seamless vaccination processes. Consider incentive programs to motivate students further.
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Recommendations include ongoing research to understand evolving attitudes and leveraging partnerships
with local businesses for additional incentives. A comprehensive, student-focused approach can maximize
vaccine uptake and contribute to a safer campus environment.

Conclusions

The study findings indicate that most undergraduate students from medical, engineering, and university
backgrounds had a positive attitude toward accepting the COVID-19 vaccination. Despite some limitations,
this study provides valuable insights into vaccine hesitancy among this demographic in Bangladesh. Based
on the high acceptance rate observed in this study, a campaign-based or immediate vaccination process
targeting undergraduate students could be a cost-effective and time-saving approach. However, further
research is recommended to be conducted to target other specific populations, such as high school and
college students. It is essential for government officials to continue implementing multidisciplinary
schooling, pro-vaccination awareness initiatives, and health seminars to maintain a positive attitude toward
vaccine uptake.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Abhishek Bhadra, Md. Mynul Islam, Vivek Podder, Imtiaz Hafiz, Hasnat Sujon,
Mahbuba Sudrul, Kishwar Jahan Chowdhury , Md Rakibul Islam, Thomas Ikechukwu Odo, Sabyasachi Roy,
Anindita Dey, Farzana Hossain, Fahim Mohammed Ali , Sanjay Kirshan Kumar, Smriti Devnath, Nadira
Sultana Kakoly , Abhishek Agarwala

Acquisition, analysis, or interpretation of data: Abhishek Bhadra, Smriti Devnath, Nadira Sultana
Kakoly , Abhishek Agarwala

Drafting of the manuscript: Abhishek Bhadra, Md. Mynul Islam, Vivek Podder, Imtiaz Hafiz, Hasnat
Sujon, Mahbuba Sudrul, Kishwar Jahan Chowdhury , Smriti Devnath, Nadira Sultana Kakoly , Abhishek
Agarwala

Critical review of the manuscript for important intellectual content: Abhishek Bhadra, Vivek Podder,
Kishwar Jahan Chowdhury , Md Rakibul Islam, Thomas Ikechukwu Odo, Sabyasachi Roy, Anindita Dey,
Farzana Hossain, Fahim Mohammed Ali , Sanjay Kirshan Kumar, Nadira Sultana Kakoly, Abhishek Agarwala

Supervision: Abhishek Bhadra, Nadira Sultana Kakoly

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. North South University
issued approval 2021/0OR-NSU/IRB/0501. Animal subjects: All authors have confirmed that this study did
not involve animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform
disclosure form, all authors declare the following: Payment/services info: All authors have declared that no
financial support was received from any organization for the submitted work. Financial relationships: All
authors have declared that they have no financial relationships at present or within the previous three years
with any organizations that might have an interest in the submitted work. Other relationships: All authors
have declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

Acknowledgements

We express our sincere appreciation to all the participants who took part in this study. We would like to
acknowledge the invaluable contributions and support of Emeritus Professor Dr ABM Abdullah
(Bangabandhu Sheikh Mujib Medical University, Bangladesh), Professor M. Shafiqur Rahman (Institute of
Statistical Research and Training, University of Dhaka, Bangladesh), Associate Professor Pappu Kumar Dey
(Department of Accounting & Information Systems, Jahangirnagar University, Bangladesh), Assistant
Professor Uzzwal Kumar Mondal (Department of Journalism and Media Studies, Jahangirnagar University,
Bangladesh), Md Faim Islam (University of Dhaka, Bangladesh), and Afsara Anjum Arshi (Dhaka National
Medical College, Dhaka, Bangladesh).

References

1. Odusanya OO, Odugbemi BA, Odugbemi TO, Ajisegiri WS: COVID-19: a review of the effectiveness of non-
pharmacological interventions. Niger Postgrad Med J. 2020, 27:261-7. 10.4103/npmj.npmj_208 20

2. Ren]J,YanY, ZhaoH, et al.: A novel intelligent computational approach to model epidemiological trends
and assess the impact of non-pharmacological interventions for COVID-19. IEEE ] Biomed Health Inform.

2023 Bhadra et al. Cureus 15(11): e49576. DOI 10.7759/cureus.49576 8 of 9


https://dx.doi.org/10.4103/npmj.npmj_208_20
https://dx.doi.org/10.4103/npmj.npmj_208_20
https://dx.doi.org/10.1109/JBHI.2020.3027987

Cureus

10.

11.

16.

17.

18.

19.

20.

21.

22.

2020, 24:3551-63. 10.1109//BHI.2020.3027987

Al-Metwali BZ, Al-Jumaili AA, Al-Alag ZA, Sorofman B: Exploring the acceptance of COVID-19 vaccine
among healthcare workers and general population using health belief model. ] Eval Clin Pract. 2021,
27:1112-22. 10.1111/jep.13581

Chen M, LiY, Chen]J, et al.: An online survey of the attitude and willingness of Chinese adults to receive
COVID-19 vaccination. Hum Vaccin Immunother. 2021, 17:2279-88. 10.1080/21645515.2020.1853449

Saied SM, Saied EM, Kabbash IA, Abdo SA: Vaccine hesitancy: beliefs and barriers associated with COVID-19
vaccination among Egyptian medical students. ] Med Virol. 2021, 93:4280-91. 10.1002/jmv.26910
MacDonald NE: Vaccine hesitancy: definition, scope and determinants . Vaccine. 2015, 33:4161-4.
10.1016/j.vaccine.2015.04.036

Sarasty O, Carpio CE, Hudson D, Guerrero-Ochoa PA, Borja I: The demand for a COVID-19 vaccine in
Ecuador. Vaccine. 2020, 38:8090-8. 10.1016/j.vaccine.2020.11.013

Harapan H, Wagner AL, Yufika A, et al.: Acceptance of a COVID-19 vaccine in Southeast Asia: a cross-
sectional study in Indonesia. Front Public Health. 2020, 8:381. 10.3389/fpubh.2020.00381

WangJ, Jing R, Lai X, Zhang H, Lyu Y, Knoll MD, Fang H: Acceptance of COVID-19 vaccination during the
COVID-19 pandemic in China. Vaccines (Basel). 2020, 8:482. 10.3390/vaccines8030482

Sallam M: COVID-19 vaccine hesitancy worldwide: a concise systematic review of vaccine acceptance rates .
Vaccines (Basel). 2021, 9:160. 10.3390/vaccines9020160

Lucia VC, Kelekar A, Afonso NM: COVID-19 vaccine hesitancy among medical students. ] Public Health
(Oxf). 2021, 43:445-9. 10.1093/pubmed/fdaa230

Mascarenhas AK, Lucia VC, Kelekar A, Afonso NM: Dental students' attitudes and hesitancy toward COVID-
19 vaccine. ] Dent Educ. 2021, 85:1504-10. 10.1002/jdd.12632

Khubchandani J, Sharma S, Price JH, Wiblishauser MJ, Sharma M, Webb FJ: COVID-19 vaccination hesitancy
in the United States: a rapid national assessment. ] Community Health. 2021, 46:270-7. 10.1007/s10900-
020-00958-x

Chaudhary FA, Ahmad B, Khalid MD, Fazal A, Javaid MM, Butt DQ: Factors influencing COVID-19 vaccine
hesitancy and acceptance among the Pakistani population. Hum Vaccin Immunother. 2021, 17:3365-70.
10.1080/21645515.2021.1944743

Nemat A, Bahez A, Salih M, et al.: Public willingness and hesitancy to take the COVID-19 vaccine in
Afghanistan. Am ] Trop Med Hyg. 2021, 105:713-7. 10.4269/ajtmh.21-0251

Abedin M, Islam MA, Rahman FN, et al.: Willingness to vaccinate against COVID-19 among Bangladeshi
adults: understanding the strategies to optimize vaccination coverage. PLoS One. 2021, 16:e0250495.
10.1371/journal.pone.0250495

Barello S, Nania T, Dellafiore F, Graffigna G, Caruso R: 'Vaccine hesitancy' among university students in
Italy during the COVID-19 pandemic. Eur ] Epidemiol. 2020, 35:781-3. 10.1007/s10654-020-00670-z

Jain ], Saurabh S, Kumar P, et al.: COVID-19 vaccine hesitancy among medical students in India . Epidemiol
Infect. 2021, 149:e132. 10.1017/80950268821001205

Freeman D, Loe BS, Chadwick A, et al.: COVID-19 vaccine hesitancy in the UK: the Oxford coronavirus
explanations, attitudes, and narratives survey (Oceans) II. Psychol Med. 2022, 52:3127-41.
10.1017/S0033291720005188

Lazarus JV, Ratzan SC, Palayew A, et al.: A global survey of potential acceptance of a COVID-19 vaccine . Nat
Med. 2021, 27:225-8. 10.1038/s41591-020-1124-9

Akiful Haque MM, Rahman ML, Hossian M, et al.: Acceptance of COVID-19 vaccine and its determinants:
evidence from a large sample study in Bangladesh. Heliyon. 2021, 7:e07376. 10.1016/j.heliyon.2021.e07376
Rahman MM, Chisty MA, Alam MA, et al.: Knowledge, attitude, and hesitancy towards COVID-19 vaccine
among university students of Bangladesh. PLoS One. 2022, 17:e0270684. 10.1371/journal.pone.0270684

2023 Bhadra et al. Cureus 15(11): e49576. DOI 10.7759/cureus.49576

90f9


https://dx.doi.org/10.1109/JBHI.2020.3027987
https://dx.doi.org/10.1111/jep.13581
https://dx.doi.org/10.1111/jep.13581
https://dx.doi.org/10.1080/21645515.2020.1853449
https://dx.doi.org/10.1080/21645515.2020.1853449
https://dx.doi.org/10.1002/jmv.26910
https://dx.doi.org/10.1002/jmv.26910
https://dx.doi.org/10.1016/j.vaccine.2015.04.036
https://dx.doi.org/10.1016/j.vaccine.2015.04.036
https://dx.doi.org/10.1016/j.vaccine.2020.11.013
https://dx.doi.org/10.1016/j.vaccine.2020.11.013
https://dx.doi.org/10.3389/fpubh.2020.00381
https://dx.doi.org/10.3389/fpubh.2020.00381
https://dx.doi.org/10.3390/vaccines8030482
https://dx.doi.org/10.3390/vaccines8030482
https://dx.doi.org/10.3390/vaccines9020160
https://dx.doi.org/10.3390/vaccines9020160
https://dx.doi.org/10.1093/pubmed/fdaa230
https://dx.doi.org/10.1093/pubmed/fdaa230
https://dx.doi.org/10.1002/jdd.12632
https://dx.doi.org/10.1002/jdd.12632
https://dx.doi.org/10.1007/s10900-020-00958-x
https://dx.doi.org/10.1007/s10900-020-00958-x
https://dx.doi.org/10.1080/21645515.2021.1944743
https://dx.doi.org/10.1080/21645515.2021.1944743
https://dx.doi.org/10.4269/ajtmh.21-0231
https://dx.doi.org/10.4269/ajtmh.21-0231
https://dx.doi.org/10.1371/journal.pone.0250495
https://dx.doi.org/10.1371/journal.pone.0250495
https://dx.doi.org/10.1007/s10654-020-00670-z
https://dx.doi.org/10.1007/s10654-020-00670-z
https://dx.doi.org/10.1017/S0950268821001205
https://dx.doi.org/10.1017/S0950268821001205
https://dx.doi.org/10.1017/S0033291720005188
https://dx.doi.org/10.1017/S0033291720005188
https://dx.doi.org/10.1038/s41591-020-1124-9
https://dx.doi.org/10.1038/s41591-020-1124-9
https://dx.doi.org/10.1016/j.heliyon.2021.e07376
https://dx.doi.org/10.1016/j.heliyon.2021.e07376
https://dx.doi.org/10.1371/journal.pone.0270684
https://dx.doi.org/10.1371/journal.pone.0270684

	Unpacking COVID-19 Vaccine Attitudes: Exploring Hesitancy and Acceptance Among Undergraduate Students in Bangladesh
	Abstract
	Introduction
	Materials And Methods
	Study design
	Questionnaire development
	Inclusion and exclusion criteria
	Study procedure
	FIGURE 1: Flow chart showing the sampling technique

	Statistical analysis
	Ethical approval and consent

	Results
	FIGURE 2: Demographic distribution (division-wise distribution) of the study participants in Bangladesh
	FIGURE 3: The acceptance of COVID-19 vaccine among the participants
	TABLE 1: Socio-demographic, academic and COVID-19 exposure-related Characteristics of the participants
	TABLE 2: Oxford vaccine hesitancy scale

	Discussion
	Limitation
	Strength
	Recommendation

	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


