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ABSTRACT

Objective The objective of this study was to evaluate
the acceptance and uptake of COVID-19 vaccines in rural
Bangladesh.

Design This was a cross-sectional study conducted
between June and November 2021.

Setting This study was conducted in rural Bangladesh.
Participants People older than 18 years of age, not
pregnant and no history of surgery for the last 3 months
were eligible to participate.

Primary and secondary outcomes The primary
outcomes were proportions of COVID-19 vaccine
acceptance and roll-out participation among the rural
population. The secondary outcome was identification
of correlates which contributed to COVID-19 vaccine
acceptance and roll-out participation. X? tests and
multivariable logistic regression analyses were
performed to identify relevant correlates such as
sociodemographic factors, clinical conditions and COVID-
19-related factors.

Results A total of 1603 participants were enrolled. The
overall COVID-19 vaccine acceptance was very high
(1521/1601, 95%), and half of the participants received
at least one dose of the COVID-19 vaccine. Majority of
participants wanted to keep others safe (89%) and agreed
to the benefits of COVID-19 vaccines (88%). To fulfil the
requirement of online registration for the vaccine at the
time, 62% of participants had to visit an internet café
and only 31% downloaded the app. Over half (54%) of
participants were unaware of countries they knew and
trust to produce the COVID-19 vaccine. Increased age,
being housewives, underweight and undergraduate
education level were associated with vaccine acceptance,
while being female, increased age and being overweight/
obese were associated with vaccine uptake. Trust in the
health department and practical knowledge regarding
COVID-19 vaccines were positively associated with both
vaccine acceptance and uptake.

Conclusion This study found a very high COVID-19
vaccine acceptance in rural Bangladesh. Policymakers
should support interventions aimed at increasing
vaccine and general health literacy and ensure ongoing
vaccine supply and improvement of infrastructure in
rural areas.

,° Liaquat Ali,°

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Despite numerous publications measuring vaccine
acceptance in Bangladesh, there remains significant
under-representation of rural communities in the
COVID-19 vaccine literature. This study addresses
this important population gap. We found a very high
COVID-19 vaccine acceptance in rural Bangladesh,
despite evident barriers such as low health literacy
and poor access to digital resources.

= The strengths of this study include the large sam-
ple of community-level data and use of offline data
collection methods suitable for the assessment of
rural population.

= The limitations include inability to make inference
and calculate incidence due to the cross-sectional
nature of the study. We also did not collect income-
related data.

INTRODUCTION

Mass vaccinations have been demonstrated to
effectively curb the spread of the COVID-19
pandemic in many countries, allowing liveli-
hoods to return to a new normal.' However,
vaccine hesitancy has resulted in delay of
acceptance or complete refusal of safe and
efficacious COVID-19 vaccines across the
globe.” * In early 2021, a study of low to
middle-income countries (LMICs) across
Asia, Africa and South America reported an
overall COVID-19 vaccine acceptance rate of
80%." Acceptance rates in Bangladesh, India,
Pakistan and Nepal were lower at the time,
at 66%, 66%, 72% and 74%, respectively.5 In
many countries, including LMICs, the risk of
potential vaccine hesitancy remains signifi-
cant due to complex political, geographical,
social and other determinants.’

As of 29 August 2022, 71% of the entire
Bangladeshi population have received two
doses of the COVID-19 vaccines and 6% have
received the boosters.” Prior to reaching the
WHO global double-dose vaccination target
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of 70%,® Bangladesh was among the slowest in Asia and
globally to reach this target. The primary reasons were
due to vaccine inequity and a lack of supply, as also seen
in other LMICs.” " In contrast, most high-income coun-
tries had already vaccinated a majority of their population
by late 2020 or early 2021, including significant popula-
tion vaccinated with boosters as of August 2022."" While
currently available COVID-19 vaccines do not neces-
sarily prevent COVID-19 infection, it is highly effective
at preventing hospital systems from being overwhelmed
by patients with COVID-19 (due to reduced hospitalisa-
tion).'? The World Health Organization (WHO) further
emphasised the need to ensure high level of vaccine
coverage in all countries due to ongoing threat posed
by COVID-19 pandemic, such as the emergence of new
variants."”

To date, there are no vaccine acceptance studies which
solely address the rural population in Bangladesh. The
majority of previous studies, except for one study,'* also
used online data collection methods® 15_18, and included
mostly young to middle-aged people living in urban areas.
Crucially, most Bangladeshis living in rural or remote
areas do not have access to online resources and are more
likely to be excluded from internet-based studies.' There-
fore, despite the numerous publications which measured
vaccine acceptance in Bangladesh, there remains signif-
icant underrepresentation of rural communities in the
COVID-19 vaccine literature. Rural Bangladeshis also
represent 62% of the entire population,” are more likely
to have lower socioeconomic status and have poorer
access to healthcare facilities.”' It is imperative that their
perspectives are not left behind in policy decisions. Addi-
tionally, the data collection period of these prior studies
was before or during the initial phase of the vaccine
roll-out programme.”? 77 It is of interest to appraise
whether vaccine acceptance has changed over time with
changing circumstances, such as improved knowledge of
the COVID-19 vaccine. The effects of other potentially
critical determinants on COVID-19 vaccine acceptance in
the rural population, such as the effect of misinformation
of vaccine safety and efficacy, social media and previous
COVID-19 diagnosis, and barriers to receiving vaccines,
are also unknown. Therefore, using offline data collec-
tion methods, this cross-sectional study aimed to evaluate
COVID-19 vaccine acceptance and participation rates in
rural Bangladesh between June and November 2021.

METHODS

Study design and population

We conducted a cross-sectional study in rural Bangladesh
from June to November 2021. For sampling, a multistage
cluster random approach was used. Households were
selected from 17 villages in rural Bangladesh and data
were collected from an eligible member in the selected
household using the ‘Kish Grid’ method.*® Sample size
calculation is provided in online supplemental appendix
1.

ADMINISTRATIVE HIERARCHY

First level
Division/region

ONEDIVISION =y
SELECTED

Process repeated
Household closest to centre until desired sample

selected size is reached

RAEBOR -

Second level
District

ONE DISTRICT =~ #—
SELECTED

Third level
Upazila

ONE UPAZILA

SELECTED If unavailable, second alternate household

selected

Fourth level
Union parishad

ONE UNION PARI-
SHAD SELECTED «—

Figure 1 Sampling method. For data sampling, one

of eight divisions/regions in Bangladesh (the first level

of administrative hierarchy) was randomly selected.
Subsequently, one district (the second level of administrative
hierarchy) was randomly selected, followed by random
selection of an upazila (third level of administrative hierarchy)
from the selected district. Finally, a union parishad (the
fourth and final level of administrative hierarchy) was
selected from this upazila. A household closest to the

centre point of the union parishad was identified as the first
household for enrolment. Then, a household member was
selected according to the ‘Kish Grid’ method. If the selected
household member was unavailable, the next eligible
household was approached. The second eligible household
was selected by skipping the next household and choosing
the subsequent household (ie, every alternate household).

Patient and public involvement
Patients or the public were not involved in the design,
reporting or dissemination plans of our research.

Sampling method

A multistage cluster random sampling method was used.
Randomness was maintained throughout the selection
process. Geographically, Bangladesh is divided into eight
divisions/regions, the first level of administrative hier-
archy (figure 1). One division was randomly selected
from these eight divisions, followed by a random selection
of one district from all the districts (the second level of
administrative hierarchy) of the selected division. There-
after, an upazila (third level of administrative hierarchy)
was selected from the selected district. Finally, a union
parishad (the fourth and final level of administrative hier-
archy) was selected from this upazila.

The interviewers first identified a household closest
to the centre point of the union parishad as the first
household for enrolment. Then, using predefined inclu-
sion criteria, a household member was interviewed.?
The selection criteria included adults aged >18 years
who provided consent, not pregnant, without history of
surgery in the last 3 months and reside in the recruited
household within the targeted villages. People residing in
urban Bangladesh were excluded.

The ‘Kish Grid’” method was used to collect data from
an eligible member in the selected household.” This
method required interviewing only a single eligible
member of the selected household. If the selected house-
hold member was unavailable (eg, household shutdown
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or decline to participate), the next eligible household
was approached (figure 1). The second eligible house-
hold was selected by skipping the next household, and
choosing the subsequent household (ie, every alternate
household). This process was repeated until the required
sample size of at least 1553 participants was reached (see
online supplemental appendix 1 for sample size calcula-
tions). A total of 17 villages were covered in this survey.

Throughout the data collection period, sex and
age group proportion were maintained. Training was
provided for data collectors, including COVID-19 safe
practice (see online supplemental appendix 2 for more
information).

Participants’ consent

Prior to commencement of the interview, the data
collector informed every potential participants regarding
the details of the study, including freedom to participate
and how the information will be used. If they agreed to
participate, an explanatory statement was provided and
any queries were addressed. The participants were asked
to sign a consent form after which they were interviewed.

Data collection

A structured questionnaire was developed for this study
based on published literature and validated question-
naires. The questions were written in plain and simple
English, which was translated into Bengali, the local
language. To ensure consistency, the Bengali version
was again converted to English. The questionnaire took
approximately 40 min to complete per participant.
Research Electronic Data Capture (REDCap), a secure
web-based application, was used to create the survey, pool
and manage data. REDCap ensures validated data entry,
helps track data manipulation and enables easy and auto-
mated data export into common statistical software pack-
ages. Online supplemental appendices 3 and 4 provide
details on quality control of data collection and data
access and storage, respectively.

We collected participants’ sociodemographic infor-
mation (age, sex, marital status, education level and
employment status), lifestyle factors (smoking status
and consumption of chewing tobacco alone or with
betel leaf), anthropometric measures (height, weight,
waist and hip size) and clinical conditions (hyperten-
sion, coronary artery disease (CAD), kidney disease,
cancer, asthma, stroke, anxiety and depressive symptom).
Vaccine acceptance was determined using a close-ended
question inquiring participants’ willingness to get vacci-
nated as the main outcome variable. It has two categor-
ical responses: yes (indicating acceptance) and maybe/
no (hesitance). Vaccine hesitancy was defined as a delay
in acceptance or downright refusal of vaccines although
readiness of vaccine services, as per WHO’s definition.**
Vaccine roll-out participation was determined using a
close-ended question inquiring whether participants
have received at least the first dose of COVID-19 vaccine.
The question had two categorical responses (yes and no).

Non-demographic correlates which may have contrib-
uted to vaccine acceptance and roll-out participation
were determined. This included participants’ general
knowledge regarding vaccinations prior to the pandemic,
knowledge and/or experience regarding the COVID-19
vaccine (including availability, accessibility, perceptions
of risk and benefits, scheduling and compliance) and
factors which may contribute to hesitancy such as political
and religious factors, previous COVID-19 status, trust (or
alack thereof) in health systems or pharmaceutical indus-
tries, and potential source of vaccine misinformation
such as use of social media. We also explored willingness-
to-pay perceptions if the COVID-19 vaccine was no longer
available for free in Bangladesh.

Measures of anthropometric and clinical variables
Participants’ heights and weights were collected. Blood
pressure measurements were taken three times in 5 min
intervals. Any history of chronic disease including coro-
nary artery disease (CAD), kidney disease, diabetes,
asthma, cancer, arthritis and stroke was validated through
documented diagnosis or medication history (verified by
amedical doctor) or any past clinical procedures. Anxiety
and depressive symptom were assessed using the Gener-
alized Anxiety Disorder-7 Scale” and Patient Health
Questionnaire-g,26 respectively, both of which have been
validated for use in the Bangladeshi context.”” * Opera-
tional definitions used in this study are provided in online
supplemental appendix 5.

Outcome measures

The main outcomes of interest were prevalence of vaccine
acceptance and uptake of the COVID-19 vaccine. Vaccine
acceptance was defined as the individual decision to
accept or refuse vaccines when presented with the oppor-
tunity to vaccinate.” Vaccine uptake was defined as having
received at least one dose of the COVID-19 vaccine.

Statistical analysis

Descriptive statistics of demographic, lifestyle and clinical
variables of vaccine acceptance and roll-out participa-
tion were presented as frequencies and percentages for
categorical variables and means and SDs for continuous
variables. X* test was performed to assess the association
between vaccine acceptance and roll-out participation
with all potential correlates. Multivariable logistic regres-
sion analyses along with stepwise variable selection were
performed for two main outcome variables: COVID-19
vaccine acceptance (yes/no) and if one has received at
least one dose of COVID-19 vaccine (yes/no). Adjusted
odds ratio (OR) and 95% confidence intervals (CIs) were
reported. A two-tailed p value of 0.05 was considered
statistically significant. All the statistical analyses were
performed in Stata V.17.0.
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RESULTS

Characteristics of study participants

Table 1 details the characteristics of the study participants.
The total number of participants in this study was 1603,
wherein 51% were male. The mean age of participants
was 42.3+14.2 years. The majority of participants were
married (88%) and attended secondary school as their
highest level of education (42.2%). The proportion of
participants who were married or employed was identical
(44.5%). Of all participants, nearly a fifth (20%) were
active smokers and 24% were regular users of chewing
tobacco. The mean body mass index (BMI) of partici-
pants was 24.2+6.2 kg/m”. Almost a third (31%) of study
participants presented with a chronic disease.

Table 2 provides a summary finding of key practical and
behavioural questions. Among our study participants,
only 21% had a smartphone and 19% were social media
users. Television and relatives/friends were the main
source of information. Participants had a good under-
standing of vaccine benefits and side effects in general,
but only 50% have been previously vaccinated with other
vaccines prior to COVID-19 (eg, influenza vaccine). Only
31% of participants who had registered for the vaccine
used the registration app; most participants have not
tried it (68%). Nearly all participants responded posi-
tively to questions related to trust in the government and
health department. Regarding trust in pharmaceutical
companies, the responses were divided. Over half (54%)
of participants did not know which country they were
aware of and trusted to produce the COVID-19 vaccine.

Vaccine acceptance in rural Bangladesh
Overall vaccine acceptance among study participants
was very high (1521/1601, 95%) (table 1). Acceptance
was higher in female compared with male (97% vs 93%,
respectively, p=0.001), but lowest in the youngest age
group (<30 years, 88%) compared with older age groups
(30-50 years and >50 years, 97% and 96%, respectively)
(p<0.001). Vaccine acceptance appeared to be lowest in
those who were not married (82%, p<0.001). The prev-
alence of acceptance was similar across different educa-
tion levels. In terms of employment status, acceptance was
lowest in students or retirees (81%) compared with unem-
ployed (94%) and employed/self-employed (94%) partic-
ipants, and highest among housewives (97%). Higher
BMI was positively associated with higher proportion of
COVID-19 vaccine acceptance (normal: 92% vs obese:
97%, p=0.001). Non-smokers had the highest proportion
of acceptance compared with former or current smokers
(96%, 92% and 91%, respectively, p=0.001), while the
prevalence was not significantly different among chewing
tobacco users and non-users. In terms of clinical condi-
tions, acceptance was lower among those with anxiety
compared with those without (92% vs 95%, p=0.038),
and similar trends were observed across different types of
chronic diseases or presence of depressive symptom.

The reasons for acceptance among participants were
primarily due to wanting to keep others safe (89%),

followed by feeling socially pressured to get vaccinated
(8%). The reasons for not wanting to get vaccinated
among those who are hesitant included falling into an
ineligible age category (28%), confident that their bodies
could fight the virus naturally (24%) and wanting to see
others take the vaccine first (20%). In terms of personal
beliefs/attitude, 88% believed that there are benefits
associated with being vaccinated from COVID-19. These
included being protected from catching COVID-19
(82%), reaching herd immunity for the community to be
safe (10%) and ability to travel domestically (5%).

The results from the stepwise multivariable logistic
regression analysis (table 3) revealed that increased age
(OR 4.4, 95% CI 2.4 to 8.2, p<0.001 to OR 5.2, 95% CI
2.5 to 10.7, p<0.001), being a housewife (OR 2.9, 95%
CI 1.6 to 5.2, p=0.001) and underweight (OR 3.2, 95%
CI 1.0 to 9.7, p=0.043) were associated with higher
COVID-19 vaccine acceptance. Participants with at least
undergraduate qualifications were more likely to accept
the vaccine (OR 3.6, 95% CI 1.0 to 12.7, p=0.045), while
being a student or retiree reduced the likelihood by 60%
(95% CI 0.1 to 0.9, p=0.029). The presence of anxiety or
depressive symptom was associated with 50% reduced
likelihood of vaccine acceptance. In terms of COVID-19-
related factors, knowledge of the dosage (OR 3.2, 95%
CI 1.5 to 6.9, p=0.003), where to register for the vaccine
(OR 3.4,95% CI'1.7 to 6.7, p=0.001) and where to get the
vaccine (OR 5.0, 95% CI 1.2 to 20.5, p=0.026), as well as
willingness to pay if the vaccine was no longer free (OR
3.1,95% CI 1.8 to 5.4, p<0.001), were strongly correlated
with vaccine acceptance. For personal belief, trust in the
health department was important (OR 4.9, 95% CI 2.0 to
12.0, p=0.001). The results of simple logistic regression of
vaccine acceptance are presented in online supplemental
appendix 5, table SI.

Vaccine roll-out participation in rural Bangladesh
Half of the study participants have had at least one dose
of the COVID-19 vaccine (table 1). The roll-out partic-
ipation rate (ie, proportion of those who have received
the vaccine) was similar across sex, but there was a clear
upward trend in roll-out participation when stratified
by age groups (26.3%—63.7%, p<0.001). Just over half
(561.5%) of those who were married had received the
vaccine, while 76.1% of unmarried participants had
received it. Participation rate appeared to have decreased
as education level increases (illiterate: 53.3% vs under-
graduate and above: 39.2%, p=0.026). The proportion of
those who have received the vaccine was similar according
to smoking status, including among users/non-users of
chewing tobacco or betel leaf. The prevalence of those
who have been vaccinated was generally higher in those
with comorbid conditions (48.1%-58.6%) than without
(46.9%, p=0.022), but not significantly different when
stratified by mental health conditions.

Out of 803 participants who have taken the first dose,
79.2% reported no side effects. Among these first-dose
takers, 99.8% were planning to or already took their
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Table 1 Distribution of COVID-19 vaccine acceptance and roll-out in rural Bangladesh according to sociodemographic,
lifestyle and clinical factors (n=1603)

Vaccine acceptance Received COVID-19 vaccine
Variables Yes, n (%) No, n (%) P value Yes, n (%) No, n (%) P value
All participants 1521 (95.0) 82 (5.0) 801 (50.0) 802 (50.0)
Sociodemographic factors
Sex
Male 761 (93.1) 57 (6.9) 0.001 411 (50.2) 407 (49.8) 0.822
Female 760 (96.8) 25 (3.2) 390 (49.7) 395 (50.3)
Age group (years)
<30 333 (88.3) 44 (11.7) <0.001 99 (26.3) 278 (73.7) <0.001
30-50 777 (97.3) 22 (2.8) 430 (53.8) 369 (46.2)
>50 411 (96.3) 16 (3.8) 272 (63.7) 155 (36.3)
Marital status
Married 1347 (95.6) 61 (4.3) <0.001 725 (51.5) 683 (48.5) <0.001
Not married 76 (81.7) 17 (18.3) 17 (18.3) 76 (81.7)
Others 98 (96.1) 4 (3.9) 59 (57.8) 43 (42.2)
Education level
llliterate/never went to school 422 (96.1) 17 (3.9) 0.181 234 (53.3) 205 (46.7) 0.026
Primary school 392 (95.8) 17 (4.2) 217 (53.1) 192 (46.9)
Secondary 632 (93.5) 44 (6.5) 319 (47.2) 357 (52.8)
Undergraduate and above 75 (94.9) 4 (5.1) 31(39.2) 48 (60.8)
Employment status
Unemployed 100 (93.5) 7 (7.5) <0.001 72 (67.3) 35 (32.7) <0.001
Employed/self-employed 673 (94.3) 41 (5.7) 367 (51.4) 347 (48.6)
Housewife 692 (97.1) 21 (2.9) 352 (49.4) 361 (50.6)
Students or retirees 56 (81.2) 13 (18.8) 10 (14.5) 59 (85.5)
Lifestyle-related factors
Body mass index (kg/m?)
Normal (18.5-22.9) 511 (91.9) 45 (8.1) 0.001 247 (44.4) 309 (55.6) 0.002
Underweight (<18.5) 129 (96.2) 5(3.7) 60 (44.8) 74 (55.2)
Overweight (23.0-27.5) 569 (96.2) 22 (3.7) 317 (53.6) 274 (46.4)
Obese (>27.5) 312 (96.8) 10 (3.1) 177 (564.9) 145 (45.1)
Smoking history
Current smoker 288 (91.1) 28 (8.9) 0.001 150 (47.5) 166 (52.5) 0.076
Ex-smoker 85 (92.4) 7 (7.6) 56 (60.9) 36 (39.2)
Non-smoker 1140 (96.0) 47 (3.9) 593 (49.9) 594 (50.1)
Chewing tobacco or betel leaf users
Current user 362 (94.0) 23 (6.0) 0.318 212 (55.1) 173 (44.9) 0.053
Former user 28 (90.3) 3(9.7) 17 (54.8) 14 (45.2)
Non-user 1130 (95.3) 56 (4.7) 571 (48.2) 615 (51.8)
Use of social media
Yes 267 (89.6) 31 (10.4) <0.001 108 (36.2) 190 (63.8) <0.001
No 1254 (96.1) 51 (3.91) 693 (53.1) 612 (46.9)

Clinical factors
Chronic disease

Continued
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Table 1 Continued
Vaccine acceptance Received COVID-19 vaccine
Variables Yes, n (%) No, n (%) P value Yes, n (%) No, n (%) P value
No conditions 965 (93.8) 64 (6.2) 0.124 483 (46.9) 546 (53.1) 0.022
Hypertension 134 (95.1) 7 (4.9 77 (54.6) 64 (45.4)
Diabetes 204 (97.1) 6 (2.9 123 (58.6) 87 (41.4)
Heart disease 51 (98.1) 1(1.9 25 (48.1) 27 (51.9)
Asthma 72 (97.3) 2.7 38 (51.4) 36 (48.6)
Others* 95 (97.9) 221 55 (56.7) 42 (43.3)
Anxiety
Have anxiety 239 (92.3) 20 (7.7) 0.038 677 (50.4) 667 (49.6) 0.462
Do not have anxiety 1282 (95.4) 62 (4 124 (47.8) 135 (52.1)
Depressive symptom
Have depressive symptom 285 (95.6) 13 (4.4) 0.513 650 (49.8) 655 (50.2) 0.788
Do not have depressive symptom 1236 (94.7) 69 (5.3) 151 (50.6) 147 (49.3)

*Stroke, arthritis, cancer, kidney disease and others.

second vaccination dose. Of those who have taken the
second dose (n=263), 99.6% were compliant (ie, were
vaccinated according to the scheduled time), and 88.1%
reported having no side effects. Most participants received
the vaccines in district hospitals (76.3%) or government-
registered clinics (22.5%).

Most common reasons of those who have not received
the vaccine were a lack of interest (25.1%) and not within
the eligible age category (18.9%). For those who have
registered (or were intending to register) for the vaccine,
participants either visited (or will be visiting) an internet
café (61.6%), used their own or someone else’s smart-
phone (15.8%) or directly visited a government hospital
(12.8%).

According to the stepwise multivariable logistic regres-
sion analysis (table 3), sociodemographic correlates of
roll-out participation were female (OR 1.3, 95% CI 1.1 to
1.7, p=0.027), increased age (OR 2.7, 95% CI 2.1 to 3.8,
p<0.001 to OR 4.7,95% CI 3.3 to 6.7, p<0.001) and being
overweight or obese (OR 1.3, 95% CI 1.0 to 1.7 and OR
1.4,95% CI 1.0 to 1.8, respectively). Students and retirees
were 50% less likely to have been vaccinated than unem-
ployed participants (95% CI 0.2 to 0.9, p=0.040). Inter-
estingly, previous vaccination (prior to COVID-19) was
associated with reduced likelihood of having received the
vaccine (OR0.7,95% CI 0.5 to 0.9, p=0.007), while knowl-
edge of the dosage (OR 17.0,95% CI 6.1 to 47.9, p<0.001)
and how to register for the vaccine (OR 3.7, 95% CI 2.4
to 5.6, p<0.001) were related to vaccine uptake. The
results of simple logistic regression of vaccine uptake are
presented in online supplemental appendix 5, table S1.

DISCUSSION
This study assessed vaccine acceptance among people
living in rural Bangladesh. Offline data collection

methods were employed to account for the likelihood of
lower digital literacy and/or access to online resources in
the rural population. We found a high COVID-19 accep-
tance rate of 95% in rural Bangladesh 11 months since
start of the roll-out programme in January 2021. This
acceptance rate is substantially higher than findings from
the general Bangladeshi population (51%-68%) at the
initial phase of the roll-out’ ”™'* and in a study conducted
prior to the roll-out, which included 52% rural partici-
pants and reported 75% willingness rate.'* Our observed
acceptance rate is further supported by a higher rate of
COVID-19 vaccine uptake for at least one dose in rural
Bangladesh compared with national data at the end of
the data collection period (50% vs 36% in November
2021). Therefore, our findings suggest there has been an
improvement in COVID-19 vaccine acceptance over time.

Our finding of an exceptionally high COVID-19
vaccine acceptance in rural Bangladesh contrasts a
previous subanalysis of the general Bangladeshi popu-
lation'* and countries with similar demographic profile
such as India,30 where rural residents were more likely
to mistrust vaccines. However, vaccine decisions are
highly multifactorial and can change over time.” ** A
recent publication found that over 90% of the general
Bangladeshi population had a positive change in atti-
tude towards COVID-19 vaccines after receiving their
vaccination.” Importantly, Bangladesh recently met
the 70% double-dose target supported by the WHO-led
COVAX programme.”® Health campaigns conducted by
the Bangladeshi government, non-profit organisations
as well as local community champions have strongly
contributed to improving vaccine literacy and dimin-
ishing the social stigma surrounding vaccination.™
Indeed, 11 months into the roll-out programme, we
found that 89% of rural participants wanted to keep
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Table 2 Key practical and behavioural questions regarding COVID-19 vaccination in rural Bangladesh

Response
Unsure/others,

Questions Yes, n (%) No, n (%) n (%)
Attitude towards vaccination (in general terms) prior to COVID-19 pandemic

Are you aware of the benefits of vaccines? 1451 (90.6) 151 (9.4) N/A

Are you aware of potential side effects of vaccines? 1178 (73.5) 424 (26.5) N/A

Have you been vaccinated previously, for example, for influenza? 794 (49.9) 796 (50.1) N/A
Previous experience with vaccination prior to COVID-19 pandemic

Was the place you had your vaccination clean? 773 (97.7) 18 (2.3) N/A

Did you consider the delivery of the vaccine safe? 655 (82.9) 135 (17.1) N/A

Did you experience any side effects after getting vaccinated? 125 (15.9) 659 (84.1) N/A
Knowledge of COVID-19 vaccination

Have you heard about the COVID-19 vaccine? 1597 (99.7) 5(0.3) N/A

Do you understand the dosage? 1525 (95.2) 77 (4.8) N/A

Are you familiar with the brands? 1484 (92.9) 113 (7.1) N/A

Are you aware of the potential side effects? 1341 (83.7) 261 (16.3) 1(0.1)

Source of information for COVID-19 vaccination
What is your main source of COVID-19 information? = = =

Television 895 (55.8) N/A N/A
Social media 166 (10.4) N/A N/A
Relatives or friends 534 (33.3) N/A N/A
Others 8 (0.5) N/A N/A
Do you trust your main source of information? 1253 (78.2) 6 (0.4) 343 (21.4)
Do you use social media? 298 (18.6) 1305 (81.4) N/A
If yes, which platform do you use? - - -
Facebook messenger 288 (96.6) N/A N/A
Instagram or others 10 (3.4) N/A N/A
If yes, do you always believe everything you find there? 22 (7.4) 12 (4.0) 264 (88.6)
If yes, do you think all the information is from a trusted source? 21 (7.1) 18 (6.0) 259 (86.9)
Availability and potential barriers of getting the COVID-19 vaccine
Do you have smartphones? 338 (21.1) 1265 (78.9) N/A
Do you understand how to register for the COVID-19 vaccine? 1439 (89.8) 164 (10.2) N/A
Have you registered for the COVID-19 vaccine? 1242 (77.9) 353 (22.1) N/A
If yes, did you find the overall registration process easy? 1016 (87.2) 149 (12.8) N/A
If yes, was the app easy to download and use? 73 (31.2) 1(0.4) 160 (68.4)
Any out-of-pocket costs associated with the registration? 1019 (71.4) 241 (16.9) 167 (11.7)
Do you know where to get the COVID-19 vaccine? 1587 (99.1) 15 (0.9) N/A
Is it easy to travel there? 1518 (95.7) 37 (2.3) 31 (2.0
Influence of previous COVID-19 status
Have you been tested for COVID-19 before? 25 (1.6) 1578 (98.4) N/A
Have you been diagnosed with COVID-19 before? 6 (0.4) 1597 (99.6) N/A
Has a close relative or friend been previously diagnosed with COVID-19? 31 (1.9) 1571 (98.1) N/A
Influence of personal beliefs
Do you trust the government information related to COVID-19 vaccine? 1550 (96.8) 11 (0.7) 41 (2.6)
Should the government make the COVID-19 vaccine compulsory? 1541 (96.1) 32 (2.0) 30 (1.9)
Is the government doing a good job with the roll-out? 1452 (90.6) 77 (4.8) 73 (4.6)

Continued
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Table 2 Continued

Response
Unsure/others,
Questions Yes, n (%) No, n (%) n (%)
Do you trust the health department related to COVID-19 vaccine? 1566 (97.8) 15 (0.9) 20 (1.3)

Is the health department doing a good job with the roll-out? 1479 (92.6) 56 (3.5) 63 (3.9)
Do you think pharmaceutical companies developed the vaccine to help the 626 (39.1) 827 (51.8)t 146 (9.1)
society?

Does your religion have any restrictions on getting vaccinated? 3(0.2) 1513 (94.4) 87 (5.4)
Which country were you aware of and trust to produce the COVID-19 - - -
vaccine?

India 45 (2.8) N/A N/A

China 461 (28.8) N/A N/A

Russia 15(0.9) N/A N/A

UK 19(1.2) N/A N/A

USA 135 (8.4) N/A N/A

Non-vaccine-producing countries 59 (3.6) N/A N/A

| do not know 865 (54.1) N/A N/A
If you had to pay for the vaccine (ie, no longer free), would you pay for it? 911 (56.9) 514 (32.1) 176 (11.0)

*Neither easy nor difficult or have not tried yet.
1To help the society and for profit, or only for profit.
N/A, not applicable.

others safe and 88% agreed to the benefits of COVID-19
vaccines.

The main source of information among people in rural
Bangladesh was the television and their relatives, and only
11% have used social media. This is again likely due to
poor internet coverage and lower digital literacy among
people residing in rural areas.” Tronically, this may have
been the very reason which prevented people from misin-
formation,” thus explaining a slightly higher acceptance
rate among social media non-users compared with users,
and to the overall higher acceptance rate (table 2). Indeed,
studies in sub-Saharan African countries’' and developed
countries® suggest COVID-19 vaccine-resistant individ-
uals were more likely to obtain information from non-
traditional and non-authoritative sources, such as social
media or unofficial websites. Notably, a lack of internet
access may have contributed to the slower start of vaccine
uptake in Bangladesh during the initial roll-out period.”
This was mainly due to the requirement for online regis-
tration for the Valccines,9 which would have been difficult
for those living in rural areas.

Trust in health department and practical knowledge
(such as COVID-19 vaccine dosage, how to register for
the vaccine and where to get vaccinated) were correlates
of acceptance and/or uptake. The importance of knowl-
edge in COVID-19 vaccine acceptance has been observed
previously from studies in the general Bangladeshi popu-
lation™ * and is echoed globally.”> While previous data
suggest substantial hesitancy due to knowledge of side
effects from the COVID-19 vaccines,’ most participants

who were hesitant or have not had their vaccines yet cited
practical reasons (eg, not within the eligible age category
or want to see others take it first).

A previous study demonstrated that people in rural
Bangladesh have significantly lower levels of knowledge
about COVID-19 and pandemic-appropriate behaviour.*
This is further reflected by significant proportion (54%)
of rural residents who responded ‘I do not know’ when
asked which country they were aware of and trust to
produce the vaccine (table 2). In comparison, 70%
of the general Bangladeshi population were aware of
their vaccine source and manufacturer.”’ Interestingly,
in France, hesitancy was highest for vaccines manufac-
tured in China and lowest for a vaccine manufactured in
Europe.” On the contrary, Chinese-made vaccines were
well accepted among our participants (24%) compared
with UK-made or US-made vaccines (1% and 8%, respec-
tively). These findings highlight that population dynamics
regarding vaccinations may vary depending on the levels
of health literacy, societal norms, political climate as well
as traditional culture.

Strengths and limitations

The strength of this study is the use of well-validated
sampling methodologies, the large sample size, and the
use of offline data collection methods. While online
data collection methods are more efficient,*? people in
rural areas lack access to online resources. Therefore, we
strongly recommend future studies assessing the rural
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Table 3 Stepwise multivariable logistic regression of demographic, lifestyle, clinical and COVID-19-related correlates and
COVID-19 vaccine acceptance and uptake in rural Bangladesh

Vaccine acceptance Received COVID-19 vaccine

Variable OR (95% Cl) P value OR (95% Cl) P value
Demographics
Sex (Ref: Male)

Female - - 1.3(1.1t01.7) 0.027
Age group (Ref: <30 years)

30-50 years 4.4 (2.4t08.2) <0.001 2.7 (2.1 t0 3.8) <0.001

>50 years 5.2 (2.5t0 10.7) <0.001 4.7 (8.3t06.7) <0.001
Education level (Ref: llliterate)

Primary - - - -

Secondary - - - -

Undergraduate and above 3.6 (1.0t0 12.7) 0.045 - -
Employment status (Ref: Unemployed)

Employed = = = =

Housewife 29(1.6t05.2) 0.001 - -

Students or retirees 0.4 (0.11t00.9) 0.029 0.5(0.21t00.9) 0.040

Anthropometric and lifestyle behaviour
BMI (kg/m?) (Ref: Normal)

Underweight 3.2(1.0t09.7) 0.043 - -
Overweight - - 1.3(1.0t0 1.7) 0.021
Obese - - 1.4 (1.1t0 1.8) 0.037

Clinical conditions
Have anxiety or depressive symptom (Ref: No)

Yes 0.5(0.31t00.9) 0.003 - -
Attitude towards vaccination (in general terms) prior to COVID-19 pandemic
Have been vaccinated previously, for example, for influenza (Ref: No)

Yes - - 0.7 (0.5t0 0.9) 0.007
Knowledge of COVID-19 vaccination
Understood COVID-19 dosage (Ref: No)

Yes 3.2(1.5t06.9) 0.003 17.0 (6.1 to 47.9) <0.001
Availability and potential barriers of getting COVID-19 vaccine
Understood how to register for COVID-19 vaccine (Ref: No)

Yes 3.4(1.71t06.7) 0.001 3.7 (2.4 10 5.6) <0.001
Understood where to get the vaccine (Ref: No)

Yes 5.0 (1.2 to 20.5) 0.026 - -
Would you take the vaccine if it is no longer free? (Ref: No)

Yes 3.1 (1.8t0 5.4) <0.001 - -

Influence of personal beliefs
Do you trust the health department regarding information related to COVID-19 vaccine? (Ref: No)
Yes 4.9 (2.0to 12.0) 0.001 - -

The following covariates were introduced into the model but were not statistically significant for both vaccine acceptance and uptake: marital
status, smoking history, use of chewing tobacco, chronic disease, aware of benefits of vaccines, familiar with COVID-19 vaccine brands, trust
in government.

BMI, body mass index.
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population in Bangladesh and other LMICs to conduct
data collection methods in person.

This study is not without limitation. A cross-sectional
design means we were unable to measure incidence and
suggest causal inference. We also did not collect partici-
pant income data, thus were unable to assess its associa-
tion with vaccine acceptance. Nonetheless, the methods
and findings of this study are relevant in informing the
development of diagnostic tools to assess vaccine accep-
tance or similar outcomes in rural areas. The results are
also pertinent to inform policy in other low-income and
low-resource countries.

Policy recommendations

We have identified a number of considerations for poli-
cymakers. Firstly, to further increase the vaccination rates
(including boosters), policymakers must identify hard-to-
reach population. Approximately 60% of older people
have yet to be vaccinated in Bangladesh, mostly citing a
lack of awareness of where to obtain the vaccine.” Mobil-
ising special teams to reach hard-to-reach communities
directly may be crucial avenue to increase vaccination rates
in these population groups.” Secondly, our study showed
that, rural Bangladeshis, despite faced with lower resource
and access to healthcare information and infrastructure,
recognised the need to be protected from COVID-19.
Therefore, to ensure vaccine acceptance remains high
in rural Bangladesh, health authorities should continue
to support interventions aimed at increasing vaccine and
general health literacy in rural areas. Thirdly, Bangladesh
must ensure ongoing vaccine supply. This is currently well
supported by the COVAX programme.** However, there
may be merit in expanding the funding and resource
allocations for alternative avenues to guarantee procure-
ment,* such as by having locally produced vaccines. This
would reduce the reliance on and defuse political issues
with supplier countries (such as India, China and Russia)
in relation to vaccine supply,** and empower local phar-
maceutical companies to invest in vaccine development.
Finally, to prepare for future health emergencies, there
remains a need to promote LMICs to be on top of priority
list for vaccine and other healthcare supply distribution,
and a wider acknowledgement and implementation of
mitigation strategies to combat ‘resource hoarding’ by
developed countries, as observed with the COVID-19
vaccines.”

CONCLUSIONS

In conclusion, COVID-19 vaccine acceptance is very high
in rural Bangladesh, and COVID-19 vaccine literacy is
associated with both its acceptance and uptake. Measures
undertaken at the national, divisional, district and local
levels in Bangladesh should be directed to increase
vaccine literacy and ensure ongoing vaccine supply and
improvement in healthcare infrastructure, particularly
for those living in rural areas.
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