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One of the most challenging aspects of the COVID-19 pandemic is the inability to ensure equitable dis-
tribution of vaccines to fight the pandemic. Many governments around the globe had to prioritize and
perform a triage in distributing the vaccines due to the limited supply as well as a lack of financial
strength to acquire a sufficient number of vaccines in time. The present study assessed the public opinion
in Bangladesh regarding vaccination prioritization strategy and its associated aspects. Due to the infec-
tious nature of the viral transmission, the study used an online survey and collected a sample of 2291
respondents, distributed proportionally across sex, and income groups. Descriptive statistics and multi-
nomial logistic regression modelling were utilized to conduct the analyses. The results emphasized unan-
imous preference of prioritized vaccination leaning towards the frontline workers, the severely sick and
the elderly. However, the segregation across ethnicity was noted with no major preference among sexes
or religion. The results reinforce the Bangladesh government’s undertaken strategy of prioritization.
However, the preference rankings varied across sociodemographic factors including self-assessed
COVID-19 knowledge and income tiers, among others. The findings underline the necessity of improved
risk communication strategies to ensure public confidence and conformity to vaccination efforts and their
effective deployment across the country.
� 2023 The Authors. Published by Elsevier Ltd. This is an openaccess article under the CCBY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

The COVID-19 pandemic has emerged as the biggest challenge
of the 21st century thus far. The need for a unified global front to
deal with an unprecedented level of uncertainty has been felt in
all sectors. Originating in Wuhan, China, SARS-CoV-2 has spread
across the world and halted regular activities, and impacted the
whole world socially, economically, and politically [1–4]. To reflect
the appropriate context of Bangladesh during the survey collection
period, information in the Introduction and Discussion sections of
the paper is focused on the similar timeline of the survey. As of
mid-June 2021, the pandemic has reportedly claimed 3.8 million
lives [5]. Bangladesh has had its fair share of pandemic catastro-
phes, as death count has reached 13,282 as of 16 June 2021. A
longer duration of lockdown due to multiple waves of COVID-19
has disrupted the socio-economic environment owing to financial
losses incurred during this period. Educational institutions and
students have borne the brunt of a clear lack of exit strategy due
to the lack of previous expertise to conduct mass vaccination
involving the adult population [6,7]. However, the GDP growth
on-paper due to a probable surge in industrial activities on health-
care protective equipment like masks, personal protective equip-
ment (PPE), sanitizers etc. keeps shooting up despite reports on
increased poverty countrywide due to prolonged economic disrup-
tions [8,9] with no clear and inclusive national plan of tackling and
subsequent recovery from the pandemic ([6]). Previously pub-
lished evidence expressing the attitude of willingness to receive
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vaccination has been concentrated on the domain of existing socio-
cultural beliefs, erosion of trust in the authorities and the availabil-
ity of information on the safety, efficacy of the vaccines under
development [10–14]. The erosion of trust associated with author-
ities stems from previous experiences on the capabilities of deliv-
ering preventive interventions. On the contrary, the earlier rollout
strategies focused on the vulnerable groups associated with
COVID-19 mortality and morbidity including elderly population
over 55 years [15], which has expressed a greater reluctance in
receiving vaccines. These challenges posit Bangladesh in a unique
state to understand the public opinion on vaccination and its prior-
itization across different cohorts and adaptation of relevant strate-
gies associated with addressing these prioritizations in distributing
the upcoming COVID-19 vaccination in an equitable manner.

Vaccination is considered the best way out of viral pandemics
through establishing community (herd) immunity. The 2020
COVID-19 pandemic has led to the rapid development of multiple
vaccines across the globe [16,17]. As of December 2020, over 200
vaccines are under development, with only five of them receiving
emergency approval to be administered at the country level
[18,19]. Some details are yet to be worked out, such as efficacy
against emerging strains, vaccination of children and adolescents,
requirement of booster shots or duration of antibody/vaccine
induced protection, and long term unintended side-effects [20–
22]. While the rich countries have had a good start to the vaccina-
tion campaigns and adequate stockpiling of vaccines for future
coverage, low- and middle-income countries (LMICs) were slow
to begin immunizing their citizens [23,24] largely due to a lack
of preparation, purchasing and negotiation capacity with manufac-
turers, and shortage of supply [25–27]. However, the World Health
Organization’s (WHO) COVID-19 Vaccines Global Access (COVAX)
agenda intends to contribute to bridging this gap by purchasing
vaccines in bulk amounts and then distributing them to
resource-limited nations [23].

According to the World Bank, Bangladesh falls in the group of
LMICs. The vaccination campaign in Bangladesh started in late Jan-
uary 2021, but faced irregularities due to supply shortages from
the purchased vendor (Serum Institute of India) due to delta wave
COVID-19 surges in India, leading to a suspension by May 2021
after delivering around 10 million doses, covering around 3.9 mil-
lion people receiving both doses of COVID-19 vaccine with another
additional 1.9 million partially vaccinated with the first dose of the
supplied vaccine (COVIDSheild) [28]. The vaccination was resumed
on June 2021 after receiving stocks of 600,000 Sinopharm vaccines
from the Chinese government, and another 106,00 doses of Pfizer-
BioNTech and 1.8 million AstraZeneca vaccines from COVAX Initia-
tives during the timeline of late May and early June 2021. As of
June 2021, Bangladesh has a stockpile of around one million doses
of AstraZeneca’s Covishield vaccines and Chinese Sinopharm jabs
with an additional 100,000 Pfizer jabs to come as part of the
COVAX alliance [28–31]. Decidedly, these numbers are severely
inadequate in a country of 160 million with 80 % adult population.
However, Bangladesh is pursuing other channels from the United
States, Russia and United Kingdom to secure more vaccines [32–
34]. While willingness to take vaccines is generally high in LMICs
[35], the lack of access to it clearly puts Bangladesh in a position
to decide who to vaccinate first. The present study thus aimed to
assess the public opinion regarding the inevitable choice of priori-
tizing different cohorts for vaccine distribution.

Several studies postulated vaccine resistance or hesitancy
(complacency, lack of convenience and confidence issues) for
COVID-19 and its causes [36,37]. Based on previous literature
and recent data, some have reported reasons for such hesitancy,
including mistrust of health authorities and previous experience
with vaccination services [38,39], the rush of vaccine production
and abundance of misinformation in electronic media [40], disre-
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garding the dangers of COVID-19 [36,41], doubting vaccine efficacy
[42,43] and a lack of information [44]. Few studies assessed the
public opinion on who to vaccinate first. In the Belgian population,
[45] observed that essential workers and chronically ill were highly
supported to be immunized early whereas those over 60 years of
age were not. From a sample in the US, [46] reported that people
prioritized health care workers, adults with comorbid conditions,
communities affected heavily by COVID-19 and frontline workers
for earlier vaccination. Some concluded that the general mass’
opinion is not very different from experts [47], while others found
conflicting results [48]. No such studies were conducted in South-
east Asia during this timeline, that could have been a baseline for
the current study.

Given the higher demand for vaccination and the limited sup-
ply, there is an urgent need to prioritize who would be getting
the jab earlier during the pandemic and decide who would need
to wait. While the public supports the notion that experts should
be the ones to decide vaccine prioritization [45], evaluation of pub-
lic opinion helps determine their level of future compliance and
develop mass communication strategies. The public’s confidence
on health measures relies on risk communication and community
engagement programs [49]. Thus, it is important that the general
public understand who the frontliners and the most vulnerable
are during a pandemic and why they should be given the initial
allocation of the vaccine over everyone else.

Public opinion, of course, changes over time [50]. Keeping track
of such dynamism and restructuring risk communications accord-
ingly are fundamental to the whole process of prioritized distribu-
tion of limited-available vaccines and the focus of this present
study would be to contribute to that end. To the best of the
authors’ knowledge, this is the first study that has evaluated such
a paradigm in Bangladesh. Addressing this lacuna, this study iden-
tified different groups of people based on their sociodemographic
factors who ranked their preferred cohort for early immunization.
2. Methodology

2.1. Data overview

An online survey was conducted between 6 December 2020 and
17 January 2021 to collect data for this project. Following ethical
clearance guidelines, the online survey platform provided by the
University of Southern Queensland based on LimeSurvey was uti-
lized to create and operationalize the survey. Data were stored in
the university’s secured database. The questionnaire was designed
to be completed in 10 min. Eight data collectors were recruited to
collect data virtually due to pandemic restrictions in Bangladesh,
who primarily used social media contacts to circulate the question-
naire. To include a larger variation of participants without limiting
the contract of the data collectors, the survey was circulated via
Facebook ads as well, which obtained 90,079 impressions. The ad
targeted Facebook users in the geographical border region of Ban-
gladesh of all ages and sexes who speak Bangla. No additional filter
was given. As Facebook is widely popular in Bangladesh with
around a quarter (44.7 million) users and top three sources of
growth in daily active users worldwide in 2022 compared to the
previous year [51], this platform was considered the best possible
alternative to face-to-face data collection. Additionally, the major-
ity of the individuals not using Facebook are residents of remote
areas with limited internet connectivity where any face-to-face
data collection activities will be cost and resource intensive to
maintain the quality of the collected data without any pandemic
enforced lockdown situation. The survey gathered public opinion
on which specific groups should be prioritized over others to be
vaccinated. These ranking groups were based on age, sex, ethnicity,
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religion, health and profession. The questionnaire included inqui-
ries about demographic information as well. No incentives were
given to survey participants and the participation was kept
voluntary.

The survey was conducted in the native Bangla language target-
ing residents of Bangladesh who were currently living in Bangla-
desh. Non-Bangladeshi residents were not included in the survey.
This is because local residents are in the best position to provide
an opinion based on their experience with the vaccination cam-
paign, which will not be possible for expatriates. The survey was
completed by 2309 willing participants with an age range of 13–
71 years and was proportionally distributed (female: male = 46.5 %:
53.5 %) across the sexes. The study employed a complete records
analysis (CRA) approach that resulted in a final sample of size 2291.
2.2. Ethical statement

The survey questionnaire was formally reviewed and approved
by the ethical review committee at the University of Southern
Queensland (H20REA274). The participants were asked to provide
their informed consent before participating in the survey and were
duly notified of the research purpose, type of questions, and confi-
dentiality of individual information before being provided with the
opportunity to respond to the survey questionnaire. The respon-
dents were also provided with contact details of multiple indepen-
dent support organizations, had they felt distressed and decided to
seek help while responding to questions regarding their personal
experience with COVID-19.
Table 1
Outcome variables and their categories.

Outcome variable Categories

Preference in age
groups

No preference, children (<18 years), adult (19–
50 years), elderly (>50 years)

Preference in sex
groups

no preference, female, male

Preference based on
ethnicity

No preference, Bengali, ‘others’ which include
native aboriginals (e.g., Chakma in Chittagong hill
tracks) and Rohingyas defected from Myanmar

Preference based on
religion

No preference, Muslim, others which include
Hindu, Buddhist, Christian, Atheists, Agnostics

Preference based on
health condition

no preference, healthy, moderately sick, severely
sick (multiple comorbidities)

Preference based on No preference, ‘frontliners’ which include health
workers, police, first responders, emergency
workers, ‘non-frontliners’ such as government
employees, parliamentarians, students, or teachers
2.3. Independent variables

Sociodemographic factors were mostly considered independent
variables, namely respondents’ age (continuous), sex (female,
male); geographic area of residence (urban, suburban, rural);;
monthly family income range (below, 20,000 Bangladesh Taka
(BDT), 20,000–35,000 BDT, 35,000–50,000 BDT, and 50,000 BDT or
above); level of education (higher, up to secondary); religion (Mus-
lim, others). The highly educated were those who have completed/
on-going graduation and secondary educated cohort included those
who completed high school (surpassed the higher secondary certifi-
cate examination representing receiving an education worth
12 years in Bangladesh). Furthermore, based on respondents’ par-
ticipation in economic activities, a binary variable ‘economic con-
tributor’ was generated with the two categories: non-earner and
earner. Here, respondents with a perceptible earning source were
considered earners, while people belonging to occupations without
a fixed paycheck such as students, retired employees, and home-
makers were considered in the non-earner category.

The level of self-assessed knowledge regarding COVID-19 and
hygiene guidelines of the respondents was considered by the vari-
able ‘‘self-reported COVID-19 knowledge score” (below median,
above median). This was generated from three questions: (a)
‘‘How would you grade your general knowledge on COVID-19?”
(b) ‘‘How closely are you following the news of COVID-19 in print
or digital media?” and (c) ‘‘How closely are you adhering to the
COVID-19 precautions?” Respondents reporting no or very little
knowledge, and not following either the news or the health guide-
lines were given a score of 0 (zero) in each case. Those who
responded with having some or moderate knowledge and main-
taining adherence to news and health guidelines were assigned a
score of 1 (one) in this case. Finally, those who claimed to have
good knowledge, regularly followed the news and sincerely main-
tained health guidelines were assigned a score of 2 (two) in each
case. Then all the assigned scores were summed for each respon-
dent and the total scores were categorized into the categories ‘be-
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low median’ and ‘above median’. Here the median score obtained
by respondents was 4 (four), on a scale from 0 (zero) to 6 (six).

2.4. Outcome variables

Respondents were asked to give their opinion on who should be
vaccinated first. There are six groups (Age, Sex, Ethnicity, Religion,
Health Condition, and Profession) and each respondent ranked their
vaccination preferencewith an option ‘‘no preference” in each group.
For the purpose of analysis, the first preference of each respondent in
each groupwas considered. For example, in the Age group, the option
was ‘no-preference’, ‘children (<18 years), adults (19–50 years),
elderly (>50 years)’. If a particular respondent responded that the
elderly should be vaccinated first in the Age group, only this response
is considered in this group. Similarly, in the Sex group, the options
were ‘no-preference’, ‘male’, ‘female’ and so on. The groups and pos-
sible options in each group are given in Table 1.

2.5. Statistical analyses

Bivariate analysis was conducted first, with descriptive statis-
tics assessed along with estimating the primary associations of
the sociodemographic factors with the preference of who should
be vaccinated first in each group using chi-square tests of associa-
tions [52]. For the continuous variable age, F-tests were conducted
to compare the equality of option-wise means for each of the six
groups. To assess the effect size and significance of regressors over
the outcome variable of preferential ranking, multinomial logistic
models were fitted to each of the six groups with all the indepen-
dent variables. These provided odds ratios (OR), confidence inter-
vals and p-values [53]. A conventional 5 % level of significance,
consistent with 95 % CI, was considered as the threshold for iden-
tification of associations. For each group, ‘no preference’ was con-
sidered the reference category in the multinomial regression
models. As sensitivity analysis, a logistic regression model with
‘‘No Rank” as the reference category compared to any preference
for the outcomes was fitted for all outcomes. Furthermore, a strat-
ified analysis was conducted where those who had a preference
were compared with those with other preferences (who did not
have a preference were excluded). Results of these analyses are
included in the Supplementary file (Table 7–18). All analyses were
conducted in R (version 4.1).
3. Results

The sample of 2291 respondents were proportionally dis-
tributed across sex, and income groups. However, non-married,



R.K. Biswas, A. Afiaz, S. Huq et al. Vaccine 41 (2023) 5018–5028
urban residents, highly educated (graduate or more), Muslim and
non-earning members of the family were overrepresented
(Table 2). When compared to national figures (last column of
Table 2), education and marital status were in contrast in the sur-
vey sample. However, survey showed congruence with age, sex
ratio, religion, and earning member of the family. The survey also
had a higher representation of the urban population when com-
pared with national estimates of 2022 population census.
3.1. Age-wise preference

Over half of the respondents preferred to have the elderly
(>50 years) be vaccinated first. The chi-square test showed that
the first preference to be vaccinated in the age group was associ-
ated with respondent’s sex, area of residence, income, education,
and level of knowledge (Supplementary Table 1). A higher propor-
tion of females (22.8 %) preferred children compared to males
(19.4 %) although both groups prioritized (over 50 %) the elderly.
Substantial variation was demonstrated with respect to the area
of residence, with the urban population advocating for children
(19.7 %), and the elderly (57.4 %) than rural counterpart (27 %
and 41.8 %). The richest income group in the sample (>50,000
BDT/month) mostly preferred the elderly (60.1 %) with 14 % choos-
ing adults for vaccination at first, 47.4 % of lowest income group
(<20,000 BDT/month) chose the elderly with 20.8 % preferring
adults. In the education category, 10.8 % of those who completed
secondary education had no preference compared to 6.8 % of the
highly educated with most of the highly educated (57.1 %) pre-
ferred the elderly. Among those with below median self-reported
knowledge on COVID-19, 49.8 % and 23.9 % preferred the elderly
and children, respectively, whereas the percentages were 57 %
and 19.4 %, respectively, for above-median-knowledge
respondents.

The multinomial logistic model showed that age, sex, area of
residence, education level and self-assessed COVID-19 knowledge
were associated with preference of age groups (Table 3). Males
showed 90 % higher odds, and those with over median COVID-19
knowledge showed 40 % higher odds of preferring children for
early vaccination compared to those with no preference. Rural res-
Table 2
Distribution of the survey participants across demographics compared to total
population of Bangladesh.

Variable Survey sampleN
(%)

National population
%

Total population/sample size 2291 167,184,465
Age* 22 27.9
Sex
Female 1066 (46.5) 48.98
Male 1225 (53.5) 51.02
Marital Status
Not married 1952 (85.2) 28.65
Married 339 (14.8) 71.35
Area of residence
Urban 1758 (76.7) 31.5
Rural 244 (10.7)
Suburban 289 (12.6) 68.5
Education level
Higher 1755 (76.6) �25 %
Up to Secondary 536 (23.4) �75 %
Religion
Others 346 (15.1) 11.6
Muslim 1945 (84.9) 88.4
Financial contribution to

family
Non-earner 1739 (75.9) �70 %
Earner 552 (24.1) �30 %

*Median value. Sources: [54–57].
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idence was associated with 50 % lower odds of preferring children
than having no preference for vaccine prioritization. Compared to
the highly educated, high school educated respondents had 46 %
lower odds of prioritizing children for vaccination over having no
preference. Older respondents were more likely to give no prefer-
ence for vaccination over younger respondents.
3.2. Sex-wise preference

Over half of the respondents (51.6 %) had no preference among
which gender to be vaccinated first, followed by 30.4 % and 18 %
had first preference of male and female. The chi-square test
showed that preference ranking by sex was associated with
respondent’s sex, marital status, area of residence, income, religion,
financial contribution to family and level of knowledge (Supple-
mentary Table 2). Males were given first preference by a much
higher percentage of males (39.5 %) than females (19.9 %). The pro-
portion of no preference was higher in non-married respondents
(52.9 %) than married (44 %). Rural residents least preferred
females as first preference (15.6 %) and respondents with lowest
income (<20;000 BDT) preferred males (35.9 %). Higher proportion
of respondents from other religions apart from Muslims voted no
preference (59.8 %). Earning member of the families preferred
males (36.4 %) over females (21.2 %) as did those with above med-
ian COVID-19 knowledge.

The multinomial logistic model showed that sex, monthly
income, religion, financial contribution, and self-assessed COVID-
19 knowledge were associated with preference of sex groups
(Table 4). Males strongly preferred (OR = 2.4) males to be vacci-
nated first compared to the no preference group as did those with
self-assessed above median COVID-19 knowledge. The higher the
income, the odds of choosing males or females as first vaccination
preference group decreased compared to those with no preference.
Muslims preferred males (OR = 1.5) and females (OR = 1.8) over no
preference option. Those who were involved in earning professions
showed 1.5- and 2.0-times the odds of preferring males and
females than did the non-earners for early vaccination,
respectively.
3.3. Ethnicity-wise preference

Nearly similar proportion of respondents had no preference
(48 %) and chose Bengali group (48.3 %) to be vaccinated first, with
only 3.7 % preferring aboriginals or Rohingyas. The chi-square test
showed that preference ranking by ethnicity was associated with
respondent’s sex, marital status, living arrangement, area of resi-
dence, income, religion, and financial contribution to family (Sup-
plementary Table 3). Over half of the males (55.5 %) preferred
Bengalis and females (56.3 %) had no preference. Over 50 % of
the respondents living in group housing or single preferred Ben-
galis, and so did rural residents. Those with income below 35,000
BDT preferred Bengalis more (> 50%) and > 50% of those with
above that income threshold had no preference; and 55.6 %
Respondents in earning profession preferred Bengalis. Preference
of aboriginals or Rohingyas were below 5 % in all groups.

The multinomial logistic model showed that sex, marital status,
monthly income, religion, and self-assessed COVID-19 knowledge
were associated with preference of sex groups between no prefer-
ence and Bengalis (Table 5). Compared to females, males were
more likely (72 % higher odds) to choose Bengalis than voting for
no preference. Similarly, respondents who are married or Muslim
nominated Bengalis to be vaccinated first. Higher income groups
significantly opted for no preference than choosing Bengalis. Above
median self-assessed knowledge led to 23 % increased odds of pre-
ferring Bengalis compared to respondents with no preference.



Table 3
Multinomial logistic regression fitted to preference of age groups for vaccination (reference: no preference) over sociodemographic factors.

Factor Children Adult Elderly

OR (95 % CI) P-value OR (95 % CI) P-value OR (95 % CI) P-value

Age 1.00 (0.96, 1.03) 0.883 0.94 (0.9, 0.98) 0.003 0.98 (0.94, 1.02) 0.306
Sex
Female 1.00 1.00 1.00
Male 1.89 (1.35, 2.64) <0.001 1.37 (0.95, 1.98) 0.088 1.41 (0.97, 2.05) 0.074
Marital Status
Not married 1.00 1.00 1.00
Married 1.10 (0.57, 2.14) 0.771 1.61 (0.78, 3.31) 0.196 1.46 (0.70, 3.04) 0.308
Type of living arrangement
Family residence 1.00 1.00 1.00
Group-housing 0.57 (0.32, 1.01) 0.052 0.68 (0.37, 1.28) 0.233 0.92 (0.50, 1.72) 0.804
Single resident 1.36 (0.51, 3.61) 0.539 1.06 (0.36, 3.16) 0.911 0.79 (0.25, 2.48) 0.683
Area of residence
Urban 1.00 1.00 1.00
Rural 0.50 (0.30, 0.84) 0.009 0.90 (0.52, 1.56) 0.697 0.84 (0.48, 1.5) 0.565
Suburban 0.81 (0.49, 1.33) 0.407 1.14 (0.67, 1.94) 0.627 1.29 (0.75, 2.22) 0.351
Monthly family income
Below 20,000 BDT 1.00 1.00 1.00
20,000–35,000 BDT 1.46 (0.89, 2.39) 0.137 1.4 (0.82, 2.39) 0.213 1.14 (0.66, 1.97) 0.650
35,000–50,000 BDT 0.90 (0.55, 1.46) 0.661 0.74 (0.43, 1.27) 0.274 0.89 (0.52, 1.53) 0.664
Above 50,000 BDT 1.67 (1.00, 2.80) 0.051 1.40 (0.80, 2.44) 0.236 1.12 (0.63, 1.99) 0.699
Education level
Higher 1.00 1.00 1.00
Up to Secondary 0.54 (0.38, 0.77) 0.001 0.74 (0.51, 1.09) 0.127 0.72 (0.48, 1.07) 0.104
Religion
Others 1.00 1.00 1.00
Muslim 1.13 (0.74, 1.74) 0.575 1.28 (0.79, 2.06) 0.315 1.36 (0.83, 2.23) 0.224
Financial contribution to family
Non-earner 1.00 1.00 1.00
Earner 1.04 (0.61, 1.77) 0.888 1.43 (0.80, 2.55) 0.226 1.25 (0.70, 2.26) 0.451
Self-reported COVID-19 knowledge score
Below median 1.00 1.00 1.00
Above median 1.44 (1.04, 1.99) 0.030 1.11 (0.78, 1.58) 0.566 1.35 (0.93, 1.95) 0.113

Table 4
Multinomial logistic regression fitted to preference of groups by sex for vaccination (reference: no preference) over sociodemographic factors.

Factor Male Female

OR (95 % CI) P-value OR (95 % CI) P-value

Age 1.00 (0.98, 1.02) 0.872 0.98 (0.95, 1.00) 0.092
Sex
Female 1.00 1.00
Male 2.44 (1.98, 2.99) <0.001 0.99 (0.78, 1.25) 0.909
Marital status
Not married 1.00 1.00
Married 1.20 (0.83, 1.74) 0.331 1.26 (0.82, 1.92) 0.288
Type of living arrangement
Family residence 1.00 1.00
Group-housing 0.95 (0.67, 1.36) 0.798 0.72 (0.45, 1.16) 0.173
Single resident 0.74 (0.43, 1.28) 0.282 1.02 (0.56, 1.87) 0.946
Area of residence
Urban 1.00 1.00
Rural 1.19 (0.85, 1.66) 0.312 0.85 (0.55, 1.30) 0.459
Suburban 1.03 (0.76, 1.40) 0.861 1.17 (0.83, 1.65) 0.364
Monthly family income
Below 20,000 BDT 1.00 1.00
20,000–35,000 BDT 0.99 (0.74, 1.34) 0.969 0.83 (0.58, 1.19) 0.313
35,000–50,000 BDT 0.66 (0.48, 0.91) 0.012 0.56 (0.38, 0.82) 0.003
Above 50,000 BDT 0.59 (0.43, 0.81) 0.001 0.62 (0.43, 0.89) 0.009
Education level
Higher 1.00 1.00
Up to Secondary 1.11 (0.87, 1.40) 0.404 1.23 (0.94, 1.61) 0.132
Religion
Others 1.00 1.00
Muslim 1.54 (1.17, 2.03) 0.002 1.75 (1.24, 2.48) 0.002
Financial contribution to family
Non-earner 1.00 1.00
Earner 1.45 (1.07, 1.96) 0.016 1.96 (1.38, 2.78) <0.001
Self-reported COVID-19 knowledge score
Below median 1.00 1.00
Above median 1.33 (1.09, 1.64) 0.006 1.12 (0.88, 1.42) 0.369
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Table 5
Multinomial logistic regression fitted to preference of ethnic groups for vaccination (reference: no preference group) over sociodemographic factors.

Factor Bengali Others (aboriginals and Rohingyas)

OR (95 % CI) P-value OR (95 % CI) P-value

Age 0.99 (0.98, 1.01) 0.485 0.97 (0.91, 1.02) 0.228
Sex
Female 1.00 1.00
Male 1.72 (1.44, 2.06) <0.001 1.35 (0.85, 2.13) 0.204
Marital status
Not married 1.00 1.00
Married 1.57 (1.13, 2.18) 0.008 1.01 (0.43, 2.4) 0.981
Type of living arrangement
Family residence 1.00 1.00
Group-housing 1.38 (0.99, 1.92) 0.054 0.47 (0.14, 1.57) 0.219
Single resident 1.51 (0.93, 2.47) 0.098 1.45 (0.48, 4.42) 0.515
Area of residence
Urban 1.00 1.00
Rural 1.35 (0.99, 1.84) 0.056 1.09 (0.47, 2.54) 0.833
Suburban 1.05 (0.80, 1.37) 0.723 1.12 (0.58, 2.18) 0.737
Monthly family income
Below 20,000 BDT 1.00 1.00
20,000–35,000 BDT 0.84 (0.64, 1.11) 0.218 0.71 (0.33, 1.55) 0.389
35,000–50,000 BDT 0.65 (0.49, 0.87) 0.004 1.24 (0.60, 2.56) 0.555
Above 50,000 BDT 0.61 (0.46, 0.81) 0.001 0.85 (0.40, 1.78) 0.667
Education level
Higher 1.00 1.00
Up to Secondary 1.01 (0.82, 1.25) 0.905 1.11 (0.65, 1.89) 0.707
Religion
Others 1.00 1.00
Muslim 1.31 (1.03, 1.68) 0.028 0.61 (0.36, 1.04) 0.067
Financial contribution to family
Non-earner 1.00 1.00
Earner 1.25 (0.96, 1.64) 0.102 1.93 (0.99, 3.74) 0.053
Self-reported COVID-19 knowledge score
Below median 1.00 1.00
Above median 1.23 (1.03, 1.48) 0.025 0.87 (0.55, 1.37) 0.543
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3.4. Religion-wise preference

Around 85 % of respondents had no preference in terms of
which religious groups to be vaccinated first. The chi-square test
showed that preference ranking by religion was associated with
respondent’s sex, marital status, living arrangement, area of resi-
dence, income, and religion (Supplementary Table 4). Majority
(>80 %) of males and females had no preference on which religious
group to get vaccine first. Among the married, 18 % prioritized
Muslims. Around 15 % and 16 % of respondents living alone or in
group residences supported Muslims to be vaccinated first, com-
pared to 12 % of the respondents living with families, respectively;
21 % of rural residents and 19 % respondents with income below
20,000 BDT preferred Muslims to be vaccinated first. While
14.6 % of the Muslims wanted Muslims to be vaccinated, 6.4 % of
respondents from other religious chose to vaccinate other religious
groups over Muslims first.

The multinomial logistic model showed that sex, marital status,
area of residence, monthly income, education, and religion were
associated with preference of religious groups for vaccination
(Table 6). Compared to females, males were associated with higher
odds of preferring Muslims or other religious groups be vaccinated
first over no preference. Married respondents had twice the odds of
choosing Muslims than those who were unmarried compared to
the no preference group. Similarly, rural residents and those who
studied only up to high school preferred Muslims to be vaccinated
first. However, those in the higher income groups (� 35;000 BDT)
were more likely (50 % increased odds) to have no preference over
choosing Muslims to be vaccinated first. Respondents who were
Muslim were opined to vaccinate Muslims first and other religious
groups later (Table 6).
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3.5. Health condition-wise preference

Around two-thirds of respondents suggested the severely sick
to be vaccinated first and 10 % had no preference. The chi-sq test
showed that the preference ranking by health condition was asso-
ciated with respondent’s level of education, financial contribution
to the family and self-reported COVID-19 knowledge (Supplemen-
tary Table 5). Slightly higher percentage of highly educated respon-
dents (67.7 %) preferred severely sick to be vaccinated first than
those who studied up to the secondary level (64 %). Similar distri-
bution was observed for non-earner (67.6 %) vs earners (64.5 %).
Around 68 % of the respondents with self-assessed above median
COVID-19 knowledge preferred the severely sick to be vaccinated
first compared to 64 % of those below median.

The multinomial logistic model only found monthly income and
education to be associated with preference of vaccination based on
health condition (Table 7). Respondents in income bracket
between 35,000 and 50,000 BDT had 43 % lower odds of prioritiz-
ing the moderately sick to be vaccinated first than those with
income below 20,000 BDT with reference to no preference. Those
with education up to high school were associated with 32 %
increased odds of preferring the severely sick compared to the
highly educated.

3.6. Profession-wise preference

Most of the respondents (74.9 %) chose the frontliners to be vac-
cinated first than having no preference (18.6 %) or non-frontliners
(6.5 %). The chi-square test showed that preference ranking by pro-
fession was associated with respondent’s sex, marital status,
monthly income, education level, financial contribution to the fam-



Table 6
Multinomial logistic regression fitted to preference of groups based on religion for vaccination (reference: no preference) over sociodemographic factors.

Factor Muslim Others

OR (95 % CI) P-value OR (95 % CI) P-value

Age 0.99 (0.96, 1.01) 0.284 1.02 (0.97, 1.08) 0.441
Sex
Female 1.00 1.00
Male 1.58 (1.21, 2.07) 0.001 2.64 (1.22, 5.74) 0.014
Marital status
Not married 1.00 1.00
Married 2.15 (1.38, 3.35) 0.001 1.11 (0.32, 3.91) 0.869
Type of living arrangement
Family residence 1.00 1.00
Group-housing 1.24 (0.78, 1.95) 0.362 1.97 (0.8, 4.87) 0.141
Single resident 1.43 (0.75, 2.74) 0.280 1.77 (0.48, 6.44) 0.389
Area of residence
Urban 1.00 1.00
Rural 1.59 (1.07, 2.35) 0.020 1.21 (0.46, 3.13) 0.701
Suburban 0.88 (0.58, 1.33) 0.539 0.29 (0.07, 1.26) 0.099
Monthly family income
Below 20,000 BDT 1.00 1.00
20,000–35,000 BDT 0.78 (0.54, 1.12) 0.185 0.92 (0.40, 2.12) 0.838
35,000–50,000 BDT 0.51 (0.34, 0.77) 0.001 0.65 (0.24, 1.73) 0.384
Above 50,000 BDT 0.50 (0.34, 0.74) 0.001 0.46 (0.17, 1.28) 0.139
Education level
Higher 1.00 1.00
Up to Secondary 1.27 (0.95, 1.71) 0.109 2.08 (1.05, 4.15) 0.037
Religion
Others 1.00 1.00
Muslim 8.54 (3.98, 18.33) <0.001 0.19 (0.10, 0.37) <0.001
Financial contribution to family
Non-earner 1.00 1.00
Earner 1.17 (0.8, 1.71) 0.421 0.94 (0.35, 2.48) 0.895
Self-reported COVID-19 knowledge score
Below median 1.00 1.00
Above median 0.97 (0.74, 1.26) 0.820 0.88 (0.46, 1.7) 0.702

Table 7
Multinomial logistic regression fitted to preference of groups based on health condition for vaccination (reference: no preference) over sociodemographic factors.

Factor Moderately sick Severely sick Healthy

OR (95 % CI) P-value OR (95 % CI) P-value OR (95 % CI) P-value

Age 1.03 (0.99,1.07) 0.122 1.01 (0.97, 1.04) 0.769 1.03 (0.99, 1.08) 0.136
Sex
Female 1.00 1.00 1.00
Male 1.06 (0.75, 1.48) 0.758 1.27 (0.95, 1.69) 0.112 1.52 (0.96, 2.39) 0.072
Marital status
Not married 1.00 1.00 1.00
Married 0.87 (0.45, 1.68) 0.672 1.13 (0.64, 2.01) 0.673 1.06 (0.46, 2.43) 0.887
Type of living arrangement
Family residence 1.00 1.00 1.00
Group-housing 1.17 (0.63, 2.19) 0.616 0.96 (0.55, 1.66) 0.883 0.99 (0.43, 2.26) 0.980
Single resident 1.46 (0.51, 4.18) 0.478 1.61 (0.62, 4.18) 0.324 1.04 (0.26, 4.10) 0.953
Area of residence
Urban 1.00 1.00 1.00
Rural 0.61 (0.35, 1.06) 0.078 0.64 (0.41, 1.01) 0.054 0.66 (0.32, 1.38) 0.272
Suburban 1.03 (0.63, 1.69) 0.911 0.87 (0.57, 1.34) 0.528 1.10 (0.57, 2.10) 0.779
Monthly family income
Below 20,000 BDT 1.00 1.00 1.00
20,000–35,000 BDT 1.20 (0.72, 2.02) 0.480 1.16 (0.74, 1.81) 0.525 0.96 (0.49, 1.87) 0.900
35,000–50,000 BDT 0.57 (0.34, 0.97) 0.040 0.75 (0.48, 1.17) 0.208 0.49 (0.24, 1.00) 0.051
Above 50,000 BDT 0.93 (0.55, 1.59) 0.798 1.10 (0.70, 1.74) 0.681 0.89 (0.45, 1.76) 0.735
Education level
Higher 1.00 1.00 1.00
Up to Secondary 0.75 (0.52, 1.10) 0.138 0.68 (0.49, 0.93) 0.015 0.68 (0.41, 1.14) 0.145
Religion
Others 1.00 1.00 1.00
Muslim 1.17 (0.75, 1.82) 0.487 1.29 (0.89, 1.88) 0.180 1.48 (0.80, 2.72) 0.211
Financial contribution to family
Non-earner 1.00 1.00 1.00
Earner 1.21 (0.72, 2.05) 0.477 0.96 (0.60, 1.52) 0.858 1.06 (0.54, 2.09) 0.860
Self-reported COVID-19 knowledge score
Below median 1.00 1.00 1.00
Above median 1.30 (0.92, 1.81) 0.132 1.4 (1.06, 1.87) 0.019 1.24 (0.79, 1.94) 0.348
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Table 8
Multinomial logistic regression fitted to preference of groups based on profession for vaccination (reference: no preference) over sociodemographic factors.

Factor Frontline Non-Frontline

OR (95 % CI) P-value OR (95 % CI) P-value

Age 1.02 (0.99, 1.05) 0.264 1 (0.96, 1.05) 0.957
Sex
Female 1.00 1.00
Male 1.87 (1.49, 2.35) <0.001 2.06 (1.38, 3.06) <0.001
Marital status
Not married 1.00 1.00
Married 1.39 (0.88, 2.21) 0.158 2.45 (1.20, 5.03) 0.014
Type of living arrangement
Family residence 1.00 1.00
Group-housing 1.33 (0.84, 2.10) 0.221 1.70 (0.85, 3.39) 0.131
Single resident 0.93 (0.49, 1.75) 0.814 1.34 (0.50, 3.58) 0.555
Area of residence
Urban 1.00 1.00
Rural 1.48 (0.98, 2.24) 0.064 1.99 (1.07, 3.68) 0.029
Suburban 1.21 (0.86, 1.70) 0.277 1.37 (0.78, 2.41) 0.280
Monthly family income
Below 20,000 BDT 1.00 1.00
20,000–35,000 BDT 1.53 (1.08, 2.17) 0.018 1.26 (0.73, 2.18) 0.416
35,000–50,000 BDT 1.03 (0.73, 1.46) 0.865 0.82 (0.46, 1.46) 0.497
Above 50,000 BDT 1.51 (1.07, 2.13) 0.020 0.67 (0.36, 1.23) 0.199
Education level
Higher 1.00 1.00
Up to Secondary 0.78 (0.61, 1.00) 0.047 0.88 (0.57, 1.37) 0.575
Religion
Others 1.00 1.00
Muslim 0.88 (0.64, 1.21) 0.419 1.04 (0.60, 1.81) 0.880
Financial contribution to family
Non-earner 1.00 1.00
Earner 1.09 (0.76, 1.57) 0.634 1.00 (0.54, 1.83) 0.994
Self-reported COVID-19 knowledge score
Below median 1.00 1.00
Above median 1.28 (1.02, 1.60) 0.030 1.08 (0.73, 1.60) 0.693
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ily and self-reported COVID-19 knowledge (Supplementary
Table 6). More females (24.3 %) had no preference than did the
males (13.6 %) on this choice. Over 80 % married respondents pre-
ferred frontliners to be vaccinated first. The higher the income
group, the higher was the proportion of respondents choosing no
preference on which professional category to get vaccinated ear-
lier. Majority of highly educated individuals (76.5 %) preferred
frontliners and so did those up to secondary level of education
(69.8 %). Around 20 % of the non-earners and below median
COVID-19 knowledge had no preference.

The multinomial logistic model showed that sex, marital status,
area of residence, monthly income, and COVID-19 knowledge were
associated with vaccine preference on professional groups
(Table 8). Males showed higher odds of choosing either the front-
liners or non-frontliners than their female counterparts compared
to having no choice. Married respondents and rural residents had
2.5- and 2.0- times the odds of preferring non-frontliners than hav-
ing no choice. Higher income group were more likely to prefer
frontliners than having no preference. Those with self-claimed
above median knowledge on COVID-19 had 30 % higher odds of
prioritizing the frontliners to be vaccinated first than those with
below median knowledge.
4. Discussion

The primary objective of this study was to assess the opinion of
Bangladeshi people regarding the prioritization of different cohorts
for vaccination considering the limited available vaccine supply. A
strong preference for early vaccination was shown towards front-
line workers, the severely sick, and the elderly. However, segrega-
tion across ethnicity was noted without any major preference
among sexes or religion. This supports the Bangladesh govern-
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ment’s strategy of vaccination priority list [58]. However, this pref-
erence ranking varied across sociodemographic factors including
self-assessed COVID-19 knowledge and income, which varied with
different effect sizes and significance. Despite the skewness in the
collected sample, it seems that primary understanding of vaccine
needs, such as immunizing the frontliners or the severely sick,
was common across the population, which could be used to argue
that public health communication is likely to work if delivered
efficiently.

While early vaccination of the essential workers and the most
vulnerable is expected [45,46,59–61], this discussion would focus
on the cohort who went beyond the typical norm and opined
otherwise. The probable rationale for the cohort that did not have
any preference would be elucidated as well.

Males had vaccination preference for children, males, Bengalis
and any religious group rather than having no preference compared
to females. Similarly, married respondents preferred Bengalis and
Muslims to be vaccinated compared to the unmarried. The prefer-
ence for Bengalis and Muslims could be due to nativism. Some
respondents may feel more related to their sect than others. In
the conservative society of Bangladesh, males are typically more
outgoing [62] and might form an opinion on choosing themselves
[63] or preferring their cohorts to be vaccinated first, as they would
see themselves as the breadwinners of the family who must go out
regularly. Patriarchal societies typically prioritize males and
income earners more than other members of the family [64], which
could have reflected participants’ opinions in the survey. Married
respondents might be more protective of their families and own
society. This certainly does notmean theywould not have preferred
frontliners or the most vulnerable; however, given the strict choice
between their native groups and others, they chose their own.

Rural residents, interestingly, preferred Muslims and non-
frontliners. They are the only group that preferred non-
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frontliners over showing no preference. Those with income below
20,000 BDT had a higher preference for males, Muslins and Ben-
galis. Rural residents are the further detached from the true sce-
nario of the pandemic compared to urban residents, as health
measures were less strictly followed in peripheral districts during
the pandemic in Bangladesh [6]. The public health messages often
are not clearly portrayed in rural areas keeping them unaware of
the vaccine reception hierarchy. And rural occupations might not
be regarded as essential, which may have made some respondents
choose to vaccinate non-frontliners. Similarly, the lower income
group (who might overlap with rural residents) might have
resorted to nativism by supporting the Muslims and Bengalis. This
is true for Muslims supporting Muslims, Bengalis, and males.

Those with self-assessed above median COVID-19 knowledge
preferred children, males and Bengalis. Earning members of the
family chose either sex over having no preference. Interestingly,
the ones with high school-level or below education preferred less
to vaccinate the severely sick than those who were highly edu-
cated. Preference heterogeneity among individuals without quali-
tative information or some form of justification from them is
hard to assume and would be unwise as well. However, it is imper-
ative that risk communication in peripheral districts of Bangladesh
be enhanced, as the viral infection is spreading rapidly in borders
adjacent to India [65–67].

Highly educated respondents, especially those living in urban
areas and in higher income groups, did not showmajor preferences
over age, sex, ethnicity, or religion. This was expected, as informed
members of the public would be aware of the need for frontline
workers and the most vulnerable and would differentiate them
by other demographic characteristics. Public strategies shall be
required to be formulated to achieve the desired status by meeting
the stated preferences of the study respondents and promoting
rational allocation of resources, as the elderly population is met
with reluctance in receiving COVID-19 vaccination [14].

Some caution is required while interpreting the results, as this
study used snowball sampling and was not completely random-
ized. The study was skewed towards the urban privileged class,
particularly those with access to the internet. The predominance
of the higher educated respondents (over 76 %) also echoed the
skewness towards people with access to the internet. Due to public
health constraints, face-to-face data collection was abandoned and
thus limiting the sampling frame. The contrasts in Table 2 show
that the sample cannot be strictly nationally representative, how-
ever, this is a limitation based on social media users and who are
willing to engage in online opinion surveys. Second, due to online
data collection, no verification of the information provided by the
respondents could be conducted. Furthermore, the study is cross-
sectional, and so there is no baseline to compare life disruptions
from the pre-pandemic period. While the survey was analyzed
using a multinomial model due to multiple categories in outcome
variables, there are some caveats: the model assumes a linear rela-
tionship between the predictors and the outcome; such models
require a higher sample size compared to logistic regression mod-
els (sensitivity analysis) and too many categorizations of outcomes
can lead to overfitting. Additionally, remote collection of data
employing social media platforms also limits the external validity
of the inferences, as many hard-to-reach communities in remote
areas with limited internet connectivity alongside feature phone
users could not be reached using the stated methodologies.
5. Conclusion

In order to fight the pandemic, equitable distribution of vacci-
nes is essential. However, the limited availability of vaccines and
the ever-changing dynamics of the pandemic have put stern
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restrictions on the ability of governments to vaccinate their people
as early as possible, effectively forcing them to perform a triage
and thus prioritizing certain cohorts over the others. Such selective
distribution of vaccines requires the people to be on board with the
necessity of such policies, which is largely dependent on effective
risk communication and trust in the government’s capability to
successfully reach herd immunity.

The findings of this study propound these very ideas in the con-
text of Bangladesh and shed light on the fact that most people do
concur with the WHO and the Bangladesh government. The
individual- or group-specific heterogeneity in opinions could be
due to the lack of appropriate risk communication and the defi-
ciency in understanding the overall depth of the pandemic. As of
early 2023, vaccination has been successfully administered to a
large section of the globe and Bangladesh was able to vaccinate
17 million people [68]. Although 60 % of those aged 60 or older
are yet to be vaccinated in Bangladesh, it has done well to recover
from the initial mismanagement of the pandemic. This paper pro-
vides some of the lessons to take on board for future health crises.
It is fundamental that the government ensure the people’s confi-
dence in the effective deployment of any measures during the pan-
demic and thus take the necessary initiatives to that end.
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