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Abstract

Introduction

Studies related to the COVID-19 vaccine hesitancy are scanty in Bangladesh, despite the

growing necessity of understanding the population behavior related to vaccination. Thus,

the present study was conducted to assess the prevalence of the COVID-19 vaccine hesi-

tancy and its associated factors in Bangladesh to fill the knowledge gap.

Methods and materials

This study adopted a cross-sectional design to collect data from 1497 respondents using

online (Google forms) and face-to-face interviews from eight administrative divisions of Ban-

gladesh between 1–7 February 2021. We employed descriptive statistics and multiple logis-

tic regression analysis.

Results

The prevalence of vaccine hesitancy was 46.2%. The Muslims (aOR = 1.80, p� 0.01) and

the respondents living in the city corporation areas (aOR = 2.14, p�0.001) had more hesi-

tancy. There was significant variation in vaccine hesitancy by administrative divisions (geo-

graphic regions). Compared to the Sylhet division, the participants from Khulna (aOR =

1.31, p�0.001) had higher hesitancy. The vaccine hesitancy tended to decrease with

increasing knowledge about the vaccine (aOR = 0.88, p�0.001) and the vaccination pro-

cess (aOR = 0.91, p� 0.01). On the other hand, hesitancy increased with the increased

negative attitudes towards the vaccine (aOR = 1.17, p�0.001) and conspiracy beliefs

towards the COVID-19 vaccine (aOR = 1.04, p�0.01). The perceived benefits of COVID-19

vaccination (aOR = 0.85, p�0.001) were negatively associated with hesitancy, while

perceived barriers (aOR = 1.16, p�0.001) were positively associated. The participants

were more hesitant to accept the vaccine from a specific country of origin (India, USA,

Europe).
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Conclusions

Our findings warrant that a vigorous behavior change communication campaign should be

designed and implemented to demystify negative public attitudes and conspiracy beliefs

regarding the COVID-19 Vaccine in Bangladesh. The policymakers should also think about

revisiting the policy of the online registration process to receive the COVID-19 vaccine, as

online registration is a key structural barrier for many due to the persistent digital divide in

the country. Finally, the government should consider the population’s preference regarding

vaccines’ country of manufacture to reduce the COVID-19 vaccine hesitancy.

Introduction

The development of vaccination is significant public health-related progress though anti-vacci-

nation attitudes, behavior, and associated misconceptions are widely prevalent [1]. The evi-

dence shows that the effectiveness of vaccination programs has been affected by vaccine
hesitancy [2], where hesitancy has been defined as a “delay in acceptance or refusal of vaccina-

tion despite the availability of vaccination services” [3]. Hesitancy regarding the Coronavirus

diseases 19 (COVID-19) vaccination is prominently visible around the world [4] in such a

period when the effort towards reaching herd immunity has been targeted to achieve through

the vaccination coverage [5].

The Government of Bangladesh (GoB) has launched the biggest-ever vaccination program

nationwide to vaccinate 80% (over 130 million) of the country’s total population with the

COVID-19 vaccines in four stages [6] though nearly 34% population are below 18 years old

[7]. The GoB has published a national deployment and vaccination plan for the COVID-19

vaccination that requires an online registration to receive the COVID-19 vaccine. According

to the plan, the GoB has targeted to vaccinate 117 million population aged 18 years and above.

However, as of 3 August 2021, only 14% of the targeted people have been registered to receive

vaccination, of whom 57% received the 1st dose vaccine with a significant variation by gender

(men 61%, women 39%) and administrative regions (Dhaka (19%) received more vaccination

than other administrative divisions) [8]. Overall, only 8% of the targeted population have

received the first dose of vaccination, while 4% received the second dose of vaccination [8].

Simultaneously, incidents about the lack of interest among the population about the vaccine

uptake and lack of response about the registration process have been repeatedly reported in

the media, showing vaccine hesitancy among the population.

The studies conducted around the world to explore the COVID-19 vaccine hesitancy has

shown that various socio-economic and demographic variables, different constructs of health

belief model (HBM) [9, 10], level of knowledge related to the vaccine [11, 12], attitude towards

COVID-19 vaccination [12, 13], conspiracy beliefs regarding the origin, effectiveness, and con-

sequences of receiving vaccines [14, 15], preventive behavioral practices related to COVID-19

[16, 17], newness, safety, and probable side effects of the vaccine [18] as primarily responsible

for vaccine hesitancy.

Studies related to vaccine hesitancy, COVID-19, or other diseases, are scanty in Bangladesh,

despite the growing necessity of understanding the people’s vaccination-related behavior. Few

studies have been conducted in Bangladesh to assess the COVID-19 vaccine hesitancy, which

has reported a vaccine hesitancy rate between 25.4% to 50% [13, 19–22]. However, the findings

of these studies are not representative of the context of Bangladesh and have the following
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limitations: small sample size [20, 21]; collecting data using only the online platform [19–21]

despite having an apparent existence of a digital divide across the country [23]; and non-use of

psychological and behavioral variables related to vaccine hesitancy [22]. Thus, a nationwide

survey was conducted to assess the prevalence of the COVID-19 vaccine hesitancy and its asso-

ciated factors in Bangladesh to fill the knowledge gap recruiting respondents from all the eight

administrative divisions of the country.

Materials and methods

Description of the study setting

This study was conducted in Bangladesh. The country has a strong primary healthcare system

that provides services at the doorsteps of citizens. As a result, it has a successful childhood vac-

cination coverage of more than 85% [24]. Bangladesh has also made remarkable progress in

poverty reduction, maintained by sustained economic growth. Poverty has declined from

43.5% in 1991 to 14.3% in 2016, based on the international poverty line of $1.90 per day [25].

The country has a 166.5 million population, which is about 2.11% of the world population.

However, most of the population is still very young, with a median age of 27.6 years. The rate

of urban population is 37.4% of the total population. The population density is 1125 per square

kilometer, and 88.4% of the population are Muslims. The sex ratio is 100.2, and the total fertil-

ity rate is 2.04 [26]. The life expectancy at birth is 72.6 years (71.1 for men and 74.2 for

women). The literacy rate is 74.7% among the adult population aged 15 years and above

(77.4% for men and 71.9% for women) [26]. We collected data from all the eight administra-

tive divisions of Bangladesh. S1 Map shows the districts from where data for this study were

collected. The samples were proportionately distributed to the population size of the divisions.

Study population and inclusion and exclusion criteria

This study was conducted among the population aged 18 years and above using a cross-sec-

tional research design. Thus, the population aged 18 years and above, living in Bangladesh,

and knowing about the COVID-19 vaccine were used as the selection criteria for the face-to-

face interview. The age of 18 years was considered because the vaccine was not available for

people younger than 18 years when this study was conducted. In addition to the criteria used

in the face-to-face interview, reading and writing and internet use were used as the selection

criteria for the online survey. On the other hand, pregnancy, breastfeeding, and the presence

of any severe chronic illness were considered as the exclusion criteria for selecting respondents

for this study.

Sample size

We used the following formula to calculate the sample size: (Z2pq/e2)Deff�NR. We used Z-

score for 95% confidence interval (Z = 1.96), prevalence (p) of willingness to accept a COVID-

19 vaccine from an earlier study (p = 0.325) [13], margin of error (e = 0.03); design effect

(Deff = 1.6) for sampling variation; and a non-response rate (NR = 10%). The calculated sam-

ple size was 1635, distributed for face-to-face and online surveys using a 2:1 ratio considering

the country’s digital divide. However, 112 respondents did not consent to participate in the

study (101 in the face-to-face survey and 11 in the online survey). The response rate was 93.1

percent (91.9% in face-to-face surveys and 97.7% in online surveys). We also had to exclude 26

respondents who did not know about the COVID-19 vaccine. Thus, the final sample for this

study was 1497 for analysis (1022 (68.3%) from face-to-face survey and 475 (31.7%) from

online survey). The data is now placed in the Mendeley open research data repository [27].
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Modes of data collection

Data were collected between 1–7 February 2021. We collected data using both online and face-

to-face interviews. The online data were collected through Google Forms using the Bengali

language. The participants to whom the survey link was sent through e-mail, WhatsApp, or

Facebook were requested to fill-up the form and circulate the link in their network to reach

more people. In addition, the research team members circulated the survey link in their

respective professional and social networks through the snowball process. The online link was

valid for three days. The online data were downloaded, and divisional distribution was

assessed. Data were then collected from the remaining sample size for each division through a

face-to-face interview using quota sampling. We used a non-probability sampling technique as

the complete list of the adult population was not available. Due to budgetary constraints, a list-

ing of the households was also not possible. The duration for the face-to-face data collection

was four days. The graduate and post-graduate level students of the University of Dhaka were

recruited and trained to collect the data. We trained the data collectors through the online plat-

form google meet. The training included discussions on how to conduct face-to-face data col-

lection and quota sampling strategy.

Ethical approval and participant’s consent

We took ethical approval (registration number - 391310l2021) from the National Research

Ethics Committee of the Bangladesh Medical Research Council (BMRC). Participation in this

study was entirely voluntary, and no incentive was provided to the participants. For the face-

to-face interview, the interviewer informed the scopes and implications of the study to the

respondents and requested to participate voluntarily. The interviewer did not interview the

respondents if they declined to participate. For the online survey, the respondents voluntary

and informed consent was sought by using the question “do you agree to participate in this

study after reading the information about this research?” which had a binary response option.

The respondents who consented to participate voluntarily in the survey then needed to click

on the “Continue” option and only then were they directed to complete the Google Forms.

The respondents could not participate in this study if their answers to this consent question

were “no.”

Measures

We selected variables and items for constructing scales from the previous studies [12, 28–32]

and then mixed and customized the different items to develop the scale for the Bangladesh

context. The data collection tool was pretested to validate using the face-to-face interview to

determine respondents’ understanding of the questions, comprehensiveness of the question-

naire, and wording, length, and sensitivity of the questions. We calculated internal consistency

using Cronbach’s alpha (α) to assess the reliability of the items used in the scales. We devel-

oped a total of ten scales, of which seven scales had an α between 0.700 to 0.857, and three had

an α between 0.612 to 0.657. The reliability analysis of seventy percent of our scales was good

as the α ranged between 0.7 and 0.8 [33]. The discussion below provides a detailed discussion

on scale development, and the items used in these scales are available at https://osf.io/e4xph/.

Outcome variable: Vaccine hesitancy. We used two questions to measure this study’s

outcome variable, which is the COVID-19 vaccine hesitancy. First, we asked the respondents

what they would do if they got the chance to take the COVID 19 vaccine for free? The

responses to this question were: 1 = Surely, I will take it; 2 = Probably I will take it; 3 = I will

delay taking it; 4 = I am not sure what I will do; 5 = Probably I will not take it; 6 = Surely, I will

not take it. The responses 1 = Surely, I will take it and 2 = Probably I will take it were
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considered vaccine acceptancy, and the rest indicated vaccine hesitancy. The second question

was what they would do if their family or friends thought of taking COVID 19 vaccine? The

responses to this question were: 1 = Strongly encourage them; 2 = Encourage them; 3 = Ask

them to delay getting the vaccine; 4 = I will not say anything about it; 5 = Discourage them to

take the vaccine; 6 = Forbid them to take the vaccine. The responses 1 = Strongly encourage

them and 2 = Encourage them were considered vaccine acceptancy, while the rest indicated

vaccine hesitancy. The Cronbach Alpha (α) of these two items was 0.833, which shows good

internal consistency. We combined these two items and calculated the prevalence of vaccine

hesitancy if the respondents had hesitancy in any of the two items.

Independent variables. Socio-economic and demographic variables. We included the fol-

lowing socio-economic and demographic variables as the independent variables of this study:

age, sex, religion, marital status, educational attainment, place of residence, administrative

division, occupation, number of household members, and household income.

Behavioral practice to prevent COVID-19. We measured preventive behavioral practices

related to COVID-19 using three four-point Likert scale items. The total score of these items

ranged between 3 and 12, with a higher score indicating better preventive practices with the

Cronbach alpha (α) 0.857.

Knowledge about the COVID-19 vaccine. We assessed the knowledge related to the COVID-

19 vaccine using four five-point Likert scale questions. The total score of these items ranged

between 4 and 20, with a higher score indicating higher knowledge with the Cronbach alpha

(α) 0.643.

Knowledge about the vaccination process. Knowledge about the COVID-19 vaccination pro-

cess was measured by six binary (yes = 1, no = 0) questions. The Cronbach alpha (α) of these

six questions was 0.765, which shows good internal consistency. Thus, the higher scores indi-

cated better knowledge.

COVID-19 vaccine conspiracy. Conspiracy related to the COVID-19 vaccine was measured

using nine five-point Likert scale items (α = 0.716). The total score of these items ranged

between 9 and 45, where a higher score indicated having higher conspiracy beliefs toward the

COVID-19 vaccine.

Attitude towards COVID-19 vaccine. COVID-19 vaccine-related attitudes (α = 0.739) were

assessed using six five-point Likert-type items. The total score of attitudes toward the COVID-

19 vaccine ranged between 6 and 30, where a higher score indicated higher negative attitudes

toward the COVID-19 vaccine.

Health Belief Model. The classical HBM consists of the following components: perceived

susceptibility, perceived severity, perceived benefits, and perceived barriers.

Perceived susceptibility. Two five-point Likert scale questions were used to measure the per-

ceived susceptibility (α = 0.657) of the COVID-19.

Perceived severity. The perceived severity of the COVID-19 was measured using two five-

point Likert scale questions, which had an α of 0.612.

Perceived benefits. Perceived benefits (α = 0.841) of the COVID-19 vaccination were mea-

sured using three five-point Likert scale questions.

Perceived barriers. The perceived barriers (α = 0.700) of getting the COVID-19 vaccination

were measured using six five-point Likert scale questions.

Statistical analysis

We first employed univariate descriptive statistical analysis [percentage, mean, and standard

deviation (SD)]. The Chi-square test and Point-biserial correlation were used to estimate the

bivariate level statistics. The statistically significant (p� 0.05) variables of the bivariate level
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were entered into the multiple logistic regression model after checking the assumptions and

multicollinearity. The study was designed and reported following strengthening the Reporting

of Observational Studies in Epidemiology (STROBE) guidelines [34]. We analyzed the data

using the Statistical Product and Service Solutions (SPSS) software, version 26.

Results

Characteristics of the participants

The average age of the respondents was 33.7 years, with an SD of 12.9 (Table 1). The highest

proportion of respondents was from 18 to 24 years (28.9%). Among the respondents, 46.2%

were women, while most respondents (86.9%) were Muslims. The married respondents were

61.6%, while only 20.6% had less than a secondary education level. The rural respondents were

64.3%, while 31.9% were from the Dhaka division. More than 30% of the respondents (31.6%)

were students and unemployed. The mean household members were 5.0, while the mean

household income was 37627 Taka (1 US$ = 84.8 Taka). Table 1 also shows that sample char-

acteristics were almost nationally representative about age, sex, religion, marital status, place of

residence, and the mean number of household members (Column 3, Table 1).

Prevalence of the COVID-19 vaccine hesitancy

Fig 1 shows that 42.9% of the respondents reported that they would surely receive the COVID-

19 vaccine, if available for free, while 17.7% would probably receive it. Besides, 22.8% of

respondents strongly encouraged their family members to receive the vaccine, while 37.5%

encouraged their family members to take the vaccine (Fig 1). On the other hand, 12.3% of the

respondents stated that they would delay receiving the vaccine, followed by 13.2% who were

unsure about what they would do, 7% would probably not receive it, and 6.9% would surely

not receive the vaccine. Similarly, if the family or friends were thinking of receiving the

COVID-19 vaccine, 16.8% of the respondents supported the statement that they would ask

their family members or friends to delay receiving the vaccine. In comparison, 16.9% would

not say anything about it, 2.9% would discourage their family members and friends from

receiving the vaccine, and 3% would forbid their family members and friends to receive the

vaccine.

Vaccine hesitancy by respondents’ background characteristics. Overall, 46.2% of the

respondents had hesitancy to receive the COVID-19 vaccine. The hesitancy was statistically

significantly (p < 0.05) associated with respondents’ religion, education, place of residence,

the administrative division of Bangladesh (Table 2). The prevalence of hesitancy was higher

among the Muslims, respondents from city corporation areas, and the Khulna division.

Vaccine hesitancy by behavioral practices to prevent COVID-19. Fig 2 shows the preva-

lence of vaccine hesitancy by the participants’ behavioral practices towards COVID-19 preven-

tion. It shows that respondents who never wore a mask in going out of home and avoided

crowded places had more vaccine hesitancy than their counterparts though these findings

were not statistically significant. However, the respondents who were never conscious about

using sanitizer or hand wash had significantly higher vaccine hesitancy (45.9%) than those

who were regularly conscious (42%).

Vaccine hesitancy by knowledge about the COVID-19 vaccine and vaccination pro-

cess. Fig 3 illustrates the prevalence of vaccine hesitancy by knowledge about the COVID-19

vaccine. The respondents who strongly disagreed that the COVID-19 vaccine has very mild

side effects were more hesitant (58.7%) to receive the vaccine than those who agreed (24.9%)

with the statement. In addition, the participants who had incorrect knowledge about the vacci-

nation process were more hesitant than those who had correct knowledge (Fig 4). For example,
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the vaccine hesitancy was higher (48.9%) among the respondents who did not know about the

correct doses of the COVID-19 vaccine compared to those who knew the correct doses of the

vaccine (38.6%).

Table 1. Background characteristics of the study population (n = 1497).

Variables Study sample, n (%) National population (%)

Age (in years)

18–24 432 (28.9) 20.1

25–30 362 (24.2) 19.7

31–39 254 (17.0) 22.7

40–49 236 (15.8) 18.5

50+ 213 (14.2) 19.1

Mean (SD) 33.7 (12.9)

Sex

Women 692 (46.2) 50.1

Men 805 (53.8) 49.9

Religion

Others 196 (13.1) 9.3

Muslim 1301 (86.9) 90.7

Marital status

Unmarried 575 (38.4) 34.8

Married 922 (61.6) 65.2

Education

No education 129 (8.6) 28.9

Primary 179 (12.0) 27.5

Secondary and higher secondary 448 (29.9) 43.6

Graduate 400 (26.7)

Masters and MPhil/PhD 341 (22.8)

Place of residence

Rural area 963 (64.3) 65.0

Urban area (other than city corporation) 179 (12.0) 35.0

City Corporation 355 (23.7)

Administrative division of Bangladesh

Barishal 114 (7.6) 5.7

Chattogram 253 (16.9) 20.1

Dhaka 478 (31.9) 25.1

Khulna 137 (9.2) 10.8

Mymensingh 108 (7.2) 7.8

Rajshahi 180 (12.0) 12.7

Rangpur 114 (7.6) 10.9

Sylhet 113 (7.5) 6.8

Occupation

Government, private, & NGO sector job 202 (13.5)

Professional 277 (18.5)

Homemakers 348 (23.2)

Students and unemployed 473 (31.6)

Agriculture and Day Laborer 102 (6.8)

Others 95 (6.3)

Household members, Mean (SD) 5.0 (2.0) 4.6

Household income, Mean (SD) 37627.2 (81295.9)

https://doi.org/10.1371/journal.pone.0260821.t001
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Vaccine hesitancy by attitude towards COVID-19 vaccine and vaccine conspiracy

belief. Table 3 depicts the prevalence of hesitancy by attitudes towards the COVID-19 vac-

cine and its conspiracy beliefs. The respondents who had more negative attitudes and conspir-

acy beliefs had more hesitancy to accept the COVID-19 vaccine. For example, the respondents

who did not trust the COVID-19 vaccine had more hesitation (59.6%) than those who trusted

the COVID-19 vaccination (28.6%). Furthermore, the respondents who believed that the vac-

cine would probably not work had more hesitancy (62.5%) than those who did not believe it

(34.8%). On the other hand, the respondents who strongly agreed that the Coronavirus is a

myth to force vaccinations on people had higher hesitancy (61.5%) than those who did not

agree with the statement (40.1%). In contrast, the respondents who strongly agreed that the

COVID-19 vaccines made in India, America, and Europe are not safer had more hesitancy.

Vaccine hesitancy by the constructs of health belief model. The prevalence of vaccine

hesitancy by the health belief model components is presented in Table 4. The respondents who

strongly disagreed with the statements related to perceived benefits were more hesitant to

receive a vaccine. For example, the respondents who strongly disagreed with the statement

that “I think the complications of the COVID-19 will decrease if I get vaccinated and then get
infected with the Coronavirus” had more hesitancy (65.1%) than those who agreed to the state-

ment (31.4%). On the other hand, the respondents who strongly agreed with the statements

related to perceived barriers were also more hesitant to receive the COVID-19 vaccine. For

instance, the respondents who strongly agreed that registering for the COVID-19 vaccination

was difficult for them had more hesitancy (51.8%) than those who disagreed with the state-

ment (38.5%).

Predictors of COVID-19 vaccine hesitancy

After checking the assumptions and multicollinearity, the significant independent variables at

the bivariate level were then entered into the multiple logistic regression model (Table 5). We

produced three models. The first model included the socio-economic and demographic char-

acteristics of the study population, while the second model included all the variables of model

1 plus knowledge, attitudes, conspiracy beliefs, and behavioral practices related to the COVID-

19 vaccine. The third model included all the variables of model 2 plus all the components of

HBM. All the regression models were highly significant. The Nagelkerke R2 of the final

Fig 1. Prevalence (%) of COVID-19 vaccine hesitancy among the study population (n = 1497).

https://doi.org/10.1371/journal.pone.0260821.g001
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regression model (model 3) was 0.37. Moreover, compared to model 1, successive models had

higher R2, and lower -2 Log-likelihood, showing better model fitting.

According to model 3, the Muslims (aOR = 1.80, p� 0.01) and the respondents of city cor-

poration areas (aOR = 2.14, p�0.001) were more likely to be hesitant than that of others.

Table 2. COVID-19 vaccine hesitancy by the respondent’s characteristics (n = 1497).

Variables Hesitancy (%) P-value

No Yes

Age (in years) 0.137

18–24 51.6 48.4

25–30 53.0 47.0

31–39 60.6 39.4

40–49 50.4 49.6

50+ 55.4 44.6

Sex 0.158

Women 51.9 48.1

Men 55.5 44.5

Religion <0.001

Others 68.9 31.1

Muslim 51.6 48.4

Marital status 0.552

Unmarried 52.9 47.1

Married 54.4 45.6

Education 0.004

No education 49.6 50.4

Primary 57.5 42.5

Secondary and higher secondary 60.5 39.5

Graduate 49.5 50.5

Masters and MPhil/PhD 49.9 50.1

Place of residence <0.001

Rural area 57.5 42.5

Urban area (other than city corporation) 57.0 43.0

City Corporation 42.3 57.7

Administrative division of Bangladesh 0.004

Barishal 57.9 42.1

Chattogram 52.6 47.4

Dhaka 54.2 45.8

Khulna 40.1 59.9

Mymensingh 56.5 43.5

Rajshahi 59.4 40.6

Rangpur 46.5 53.5

Sylhet 63.7 36.3

Occupation 0.159

Government, private, & NGO sector job 48.0 52.0

Professional 56.3 43.7

Homemakers 52.3 47.7

Students and unemployed 53.5 46.5

Agriculture and Day Laborer 63.7 36.3

Others 55.8 44.2

Total 53.8 46.2

https://doi.org/10.1371/journal.pone.0260821.t002
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Compared to the Sylhet division, the participants from Khulna (aOR = 1.31, p�0.001) had

higher hesitancy. With increasing the knowledge about vaccine (aOR = 0.88, p�0.001) and

knowledge about vaccination process (aOR = 0.91, p� 0.01), hesitancy tended to decrease. On

the other hand, with increasing negative attitudes (aOR = 1.17, p�0.001) and conspiracy

beliefs towards vaccine (aOR = 1.04, p�0.01), the hesitancy increased. The perceived benefits

of COVID-19 vaccination (aOR = 0.85, p�0.001) reduced the hesitancy, while perceived bar-

riers (aOR = 1.16, p�0.001) increased the hesitancy.

Discussions

The study found that about 14% of the respondents have asserted their intention not to receive

the vaccines, while 16.8% have reported that they would suggest their friends and families

delay receiving COVID-19 vaccines. The study also found that 2.9% of the respondents would

discourage their family members from receiving the vaccination, and 3% forbid their family

members. Overall, this study found a prevalence of 46.2% hesitancy to receive the COVID-19

Fig 2. Vaccine hesitancy (%) by behavioral practices to prevent COVID-19 (n = 1497).

https://doi.org/10.1371/journal.pone.0260821.g002

Fig 3. Vaccine hesitancy (%) by knowledge about the COVID-19 vaccine (n = 1497).

https://doi.org/10.1371/journal.pone.0260821.g003

PLOS ONE COVID-19 vaccine hesitancy among the adult population in Bangladesh

PLOS ONE | https://doi.org/10.1371/journal.pone.0260821 December 9, 2021 10 / 19

https://doi.org/10.1371/journal.pone.0260821.g002
https://doi.org/10.1371/journal.pone.0260821.g003
https://doi.org/10.1371/journal.pone.0260821


vaccine, which is a higher estimate than Kabir et al. (31%) [20], Ali and Hossain (32.5%) [13],

and Mahmud et al. (38.8%) [21]. This higher prevalence may partly be explained because the

existing studies were conducted in Bangladesh [13, 20, 21] as a rapid assessment of the situa-

tion, resulting from participant selection bias. The existing studies also had a small sample size

and conducted the online survey [20, 21]. However, data were collected through online and

face-to-face interviews from a nationwide sample covering all eight administrative divisions in

our study. Therefore, the findings of our study provide a more accurate estimate of COVID-19

vaccine hesitancy among the adult population living in Bangladesh.

Fig 4. Vaccine hesitancy (%) by knowledge about the COVID-19 vaccination process (n = 1497).

https://doi.org/10.1371/journal.pone.0260821.g004

Table 3. Vaccine hesitancy by attitude and conspiracy towards COVID-19 vaccine (n = 1497).

Variables and Items Hesitancy (%) P-value

Disagree a No opinion Agree b

Attitude towards COVID-19 Vaccine

I think the COVID-19 vaccine probably will not work 34.8 64.2 62.5 < .001

I do not trust the COVID-19 vaccine 28.6 52.4 59.6 < .001

I think the COVID-19 vaccine is unnecessary 37.9 63.9 68.1 < .001

I think it is not important to get a vaccine to protect people from the COVID-19 37.7 64.2 55.0 < .001

I do not need a COVID-19 vaccine because I am healthy and at low risk for infection 30.0 59.1 62.3 < .001

I do not need a COVID-19 vaccine because even if I get infected, I will not become seriously ill 30.8 57.6 64.6 < .001

Conspiracy belief regarding COVID-19 vaccine

Pharmaceutical companies are encouraging the spread of Coronavirus to make a profit through selling vaccine 37.0 55.8 54.4 < .001

The Coronavirus is a myth to force vaccinations on people 40.1 58.0 61.5 < .001

Drug companies cover up the side effects of vaccines 29.6 53.0 60.5 < .001

People are deceived about the effectiveness of vaccines 31.4 54.1 60.7 < .001

COVID-19 vaccine can result into autism 33.4 52.5 52.9 < .001

A coronavirus vaccination could give one coronavirus 33.9 55.4 51.8 < .001

COVID-19 vaccines made in America and Europe are not safer than those made in other countries 41.4 48.3 52.2 0.011

COVID-19 vaccines made in China and Russia are not safer than those made in other countries 40.3 48.3 45.3 0.052

COVID-19 vaccines made in India are not safer than those made in other countries 26.3 46.1 53.6 < .001

a. Includes strongly disagree and disagree.

b. Includes strongly agree and agree.

https://doi.org/10.1371/journal.pone.0260821.t003
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Our study shows that religion was significantly associated with vaccine hesitancy, which is

in line with other studies of low and middle-income countries from both non-COVID-19 [35]

and COVID-19 contexts [36]. The Muslims had more hesitancy about the receipt of coronavi-

rus vaccination in the current study. The notion of considering vaccines as ‘medical assault’,

doubts regarding the ingredients of the vaccines (doubts over the inclusion of ingredients like

pork gelatin) may play a role behind the increased hesitancy of Muslim people regarding

COVID-19 vaccines [14, 37]. The COVID-19 vaccines have been considered a ‘western plot’ to

sterilize Muslim women in Asian countries like Pakistan. Thus vaccine has been largely dis-

couraged by the community [37, 38]. Similarly, in different earlier non-COVID-19 examples

of the middle-income countries like Malaysia, such as in the cases of measles, mumps, and

rubella (MMR), religious ruling against vaccines considering them as ‘haram’ (forbidden) due

to the suspected presence of ingredients derived from pigs, receiving vaccines were discour-

aged [39]. Religious fatalism among the Muslims, including the beliefs that ‘everything is in

the hands of Allah,’ and sense of inability of avoiding death when it is the will of Allah, influ-

ences the perception of health among Muslims [40] and such perspectives on health, in this

case, is possibly growing vaccine hesitancy among the Muslims [41].

The findings of this study show that respondents from the city corporation areas are more

hesitant about the uptake of the COVID-19 vaccines. Due to having more exposure to the dif-

ferent online and offline sources of information, the residents of the city corporation have

more possibility of producing fear-driven stigma and conspiracy beliefs regarding COVID-19

vaccines, which may explain their higher level of vaccine hesitancy. In a non-COVID-19 con-

text (dengue vaccine), the broader access towards negative media information in urban areas

regarding vaccines has been found responsible for a high level of vaccine hesitancy in other

low-middle-income countries, like the Philippines [42]. However, another study on the

Table 4. Vaccine hesitancy by health belief model related to COVID-19 vaccine (n = 1497).

Health Belief Model Hesitancy (%) P-value

Disagree a No opinion Agree b

Perceived Susceptibility

I am worried about the likelihood of getting infected by COVID-19 50.2 57.5 38.7 < .001

I am at high risk of COVID-19 because of my health conditions 46.7 51.1 35.5 0.001

Perceived Severity

I will be very sick if I get infected by COVID-19 49.5 53.7 33.1 < .001

I am very concerned that I could die from COVID-19 47.6 48.8 38.6 0.01

Perceived Benefits

I think vaccination is good because it will make me less worried about COVID-19 60.2 62.8 34.9 < .001

I believe vaccination will decrease my risk of getting infected by COVID-19 65.5 60.7 33.7 < .001

I think the complications of COVID-19 will decrease if I get vaccinated and then get infected with the Coronavirus. 65.1 56.3 31.4 < .001

Perceived Barriers

I am worried that the possible side effects of the COVID-19 vaccination would interfere with my usual activities 28.2 56.3 43.6 < .001

I am concerned about the efficacy of the COVID-19 vaccine 28.2 56.3 43.6 < .001

I have a concern that I may receive faulty/fake COVID-19 vaccine 27.6 47.3 51.6 < .001

It concerns me that the development of a COVID-19 vaccine is too rushed to test its safety properly 25.8 51.7 57.9 < .001

I am concerned about the long-term side effects of the COVID-19 vaccination 28.4 49.2 51.1 < .001

Registering for COVID-19 vaccination is difficult for me 38.5 54.0 51.8 < .001

a. Includes strongly disagree and disagree.

b. Includes strongly agree and agree.

https://doi.org/10.1371/journal.pone.0260821.t004
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COVID-19 context in Bangladesh found that rural inhabitants were more likely to experience

vaccine-related hesitancy than their urban counterparts [22].

Our study shows that the hesitancy decreased with increased knowledge about the COVID-

19 vaccine and its associated processes. Thus, the vaccine-related knowledge, which creates

awareness regarding vaccine’s role in decreasing the risks of the diseases among individuals,

plays a role in lessening vaccine hesitancy [43]. Furthermore, being knowledgeable and aware

of the vaccine is a significant predictor of vaccine hesitancy in other studies conducted in

COVID-19 [44] and non-COVID-19 [45, 46] contexts in lower-middle-income countries like

Table 5. Factors affecting COVID-19 vaccine hesitancy among adult population in Bangladesh using multiple logistic regression (n = 1497).

Independent variables Model 1 Model 2 Model 3

aOR (95% CI) aOR (95% CI) aOR (95% CI)

Religion (Others as RC)

Muslim 2.29 (1.62, 3.22)��� 2.17 (1.48, 3.18)��� 1.80 (1.22, 2.66)��

Education (Masters and MPhil/PhD as RC)

No education 1.41 (0.89, 2.24) 0.69 (0.40, 1.20) 0.83 (0.47, 1.46)

Primary 0.97 (0.64, 1.47) 0.62 (0.38, 1.02) 0.70 (0.42, 1.17)

Secondary and higher secondary 0.83 (0.60, 1.16) 0.61 (0.41, 0.90)� 0.63 (0.42, 0.95)

Graduate 1.24 (0.91, 1.71) 1.20 (0.84, 1.72) 1.18 (0.81, 1.70)�

Place of residence (Rural as RC)

Urban area (other than city corporation) 0.88 (0.62, 1.25) 1.17 (0.78, 1.75) 1.19 (0.79, 1.80)

City Corporation 2.06 (1.52, 2.78)��� 2.00 (1.42, 2.81)��� 2.14 (1.50, 3.05)���

Administrative division of Bangladesh (Sylhet as RC)

Barishal 1.47 (0.92, 2.34) 1.06 (0.62, 1.82) 1.19 (0.68, 2.10)

Chattogram 1.05 (0.68, 1.62) 0.81 (0.49, 1.35) 0.77 (0.45, 1.29)

Dhaka 2.37 (1.41, 4.00)��� 1.23 (0.66, 2.27) 1.31 (0.69, 2.47)���

Khulna 1.22 (0.71, 2.12) 0.90 (0.47, 1.74) 0.88 (0.44, 1.78)

Mymensingh 1.01 (0.61, 1.65) 0.56 (0.31, 1.01) 0.59 (0.32, 1.09)

Rajshahi 2.35 (1.35, 4.11) 1.32 (0.70, 2.49) 1.32 (0.69, 2.52)

Rangpur 0.84 (0.49, 1.46)�� 0.51 (0.27, 0.97)� 0.49 (0.25, 0.96)

Behavioral practice to prevent COVID-19 1.00 (0.96, 1.05) 1.01 (0.96, 1.06)

Knowledge about the COVID-19 vaccine 0.86 (0.81, 0.91)��� 0.88 (0.82, 0.93)���

Knowledge about the vaccination process 0.90 (0.84, 0.97) �� 0.91 (0.84, 0.98) ��

Conspiracy belief regarding COVID-19 vaccine 1.08 (1.05, 1.12) ��� 1.04 (1.01, 1.12) ��

Attitude towards COVID-19 vaccine 1.23 (1.18, 1.27) ��� 1.17 (1.12, 1.22) ���

Health Belief Model

Perceived susceptibility 0.93 (0.85, 1.01)

Perceived severity 0.93 (0.85, 1.02)

Perceived benefits 0.85 (0.79, 0.91) ���

Perceived barriers 1.16 (1.11, 1.22) ���

Model Summary

-2 Log likelihood 1976.95 1649.14 1587.36

Cox & Snell R Square 0.06 0.24 0.27

Nagelkerke R Square 0.08 0.33 0.37

aOR: Adjusted Odds Ratio; 95% confidence interval in the parenthesis

� = P�0.05

�� = P�0.01

��� = P�0.001; RC = Reference category.

https://doi.org/10.1371/journal.pone.0260821.t005
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India and Malaysia. Thus, it leaves ample scopes for circulating evidence-based information

about the COVID-19 vaccine among people to increase vaccine uptake.

Attitudes toward the COVID-19 vaccine have been appeared to be one of the strongest pre-

dictors of vaccine hesitancy. The negative attitudes towards the COVID-19 vaccine, including

perceiving less importance of vaccines, and mistrust about effectiveness, were associated with

increasing vaccine hesitancy among the respondents of this study. A negative or anti-COVID-

19 vaccination attitude is formed because of the low confidence in vaccine safety [47] and vac-

cine benefits [48], concerns regarding potential side effects [49], and also the newness of the

vaccine [50]. The finding of this current study is in line with other studies conducted in Ban-

gladesh and other lower-middle-income countries, where it was shown that people having a

more negative attitude towards the COVID-19 vaccines are less willing to receive the vaccine

[22, 51].

The conspiracy beliefs about the COVID-19 vaccines regarding pharmaceutical companies’

roles, vaccine manufacturers, and consequences of vaccination have been responsible for

increasing the vaccine hesitancy in our study. In various studies conducted in lower-middle-

income countries like Pakistan, conspiracy narratives have been regarded as the seed bearer of

vaccine hesitancy and considered responsible for resistance against the COVID-19 vaccination

programs [14]. Furthermore, the hesitancy towards receiving the COVID-19 vaccines has

been significantly influenced by different conspiracy beliefs in some Arab countries like Jordan

and Kuwait [15]. Furthermore, various conspiracies, including misinformation regarding the

origin of the virus, COVID-19 vaccines trials [15], suspicions around vaccine manufacturers

(pharmaceuticals companies and country of origin) [15, 52] regarding vaccine efficacy and

safety, have been considered as responsible in other studies conducted in the context of devel-

oping countries like Kuwait and Uganda for fueling pre-existing fears, fostering mistrust,

doubts, and cynicism over new vaccines, and lowering the COVID-19 vaccination intention of

people [53].

The study used the constructs of HBM as independent variables to predict vaccine hesi-

tancy. It was found that perceived benefits and barriers components of HBM were strongly

predicting the prevalence of vaccine hesitancy among individuals. Our study found a strong

negative association between perceived benefits and the COVID-19 vaccine hesitancy. Consid-

ering a particular action (in this case, receiving vaccination) as effective in preventing a disease,

which is perceived benefits according to HBM constructs, motivates individuals in adopting

the behaviors [54]. On the other hand, perceived barriers were positively associated with vac-

cine hesitancy in our study. Different perceived structural and attitudinal barriers have been

found in other studies conducted in the context of Bangladesh and other developing countries

like Egypt [20, 55] as responsible for the vaccine hesitancy, such as lack of information about

the vaccination and its adverse effects [55], not getting access to the vaccination coverage [56],

affordability issues [57], individual’s negative concerns regarding side effects and efficacy of

the vaccine [58].

This study explored the prevalence and determinants of the COVID-19 vaccine hesitancy

in Bangladesh, which will help the policymakers develop tailored messages to combat the vac-

cine hesitancy among the people and increase its uptake. However, some limitations of this

study should be considered in interpreting the results. First, this study used non-probability

sampling; therefore, we should be careful about the generalization of the findings. Second,

though this study tried to represent the national population in terms of age, sex, residence,

region, marital status, and religion, the distribution of education among the respondents is to

some extent not comparable to national data. Third, this study collected self-reported data that

may suffer from reporting bias to some extent. Finally, this research used a cross-sectional

study design which can not establish causality.
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Conclusions

This nationwide survey provides crucial evidence that nearly half of the adults (46.2%) in Ban-

gladesh are hesitant to receive the COVID-19 vaccine. Thus, the study’s findings warrant seri-

ous attention of the concerned public health authorities in Bangladesh as the government aims

to vaccinate 80% of the total population to bring the pandemic under control. Our findings

suggest that negative attitudes, mistrust, and conspiracy beliefs regarding the COVID-19 vac-

cine are widely prevalent among the people in Bangladesh. Therefore, a vigorous behavior

change communication campaign involving community people should be designed and imple-

mented to demystify negative public attitudes towards the vaccine. Besides, it is important to

ensure that proper knowledge regarding the COVID-19 vaccine and vaccination process is

continuously circulated through effective mass media channels, e.g., online, TV news, and

social media. In this regard, public health messaging which emphasis trust in vaccine safety,

effectiveness, and benefits can play a significant role. The policymakers should also think

about revisiting the policy of the online registration process to receive the COVID-19 vaccine,

as we found that online registration is a key structural barrier for many due to the persistent

digital divide in the country. It particularly prevents women and the population from the

lower socio-economic strata from receiving the COVID-19 vaccine. In this regard, initiatives

like text message services using mobile phone operators can ease the registration process as

more than 75% of Bangladeshis own a mobile phone. Finally, the government should consider

the population’s preference regarding vaccines’ country of manufacture to reduce vaccine hesi-

tancy and increase voluntary uptake of the COVID-19 vaccine.
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2. Wiysonge CS, Ndwandwe D, Ryan J, Jaca A, Batouré O, Anya BPM, et al. Vaccine hesitancy in the era

of COVID-19: Could lessons from the past help in divining the future? Hum Vaccines Immunother.

2021; https://doi.org/10.1080/21645515.2021.1893062 PMID: 33684019

3. MacDonald NE, Eskola J, Liang X, Chaudhuri M, Dube E, Gellin B, et al. Vaccine hesitancy: Definition,

scope and determinants. Vaccine. 2015; 33: 4161–4164. https://doi.org/10.1016/j.vaccine.2015.04.036

PMID: 25896383

4. Lin C, Tu P, Beitsch LM. Confidence and receptivity for covid-19 vaccines: A rapid systematic review.

Vaccines. 2021; 9: 16. https://doi.org/10.3390/vaccines9010016 PMID: 33396832

5. Saad-Roy CM, Wagner CE, Baker RE, Morris SE, Farrar J, Graham AL, et al. Immune life history, vacci-

nation, and the dynamics of SARS-CoV-2 over the next 5 years. Science (80-). 2020; 370: 811–818.

https://doi.org/10.1126/science.abd7343 PMID: 32958581

6. United Nations Bangladesh. COVID-19 quarterly report: Supporting the government response to the

pandemic [Internet]. 2020. Available: https://bangladesh.un.org/en/download/63762/116428

7. United Nations, Department of Economic and Social Affairs PD. World population prospects 2019, cus-

tom data acquired via website [Internet]. 2020 [cited 14 Sep 2020]. Available: https://population.un.org/

wpp/DataQuery/

8. Directorate General of Health Services (DGHS). COVID-19 vaccination dashboard for Bangladesh

[Internet]. 2021 [cited 4 Aug 2021]. Available: http://103.247.238.92/webportal/pages/covid19-

vaccination.php https://doi.org/10.1017/dmp.2021.151 PMID: 34006346

9. Lin Y, Hu Z, Zhao Q, Alias H, Danaee M, Wong LP. Understanding COVID-19 vaccine demand and hes-

itancy: A nationwide online survey in China. PLoS Negl Trop Dis. 2020; 14: e0008961. https://doi.org/

10.1371/journal.pntd.0008961 PMID: 33332359

10. Mercadante AR, Law A V. Will they, or Won’t they? Examining patients’ vaccine intention for flu and

COVID-19 using the Health Belief Model. Res Soc Adm Pharm. 2021; https://doi.org/10.1016/j.

sapharm.2020.12.012 PMID: 33431259

11. Ruiz JB, Bell RA. Predictors of intention to vaccinate against COVID-19: Results of a nationwide survey.

Vaccine. 2021; 39: 1080–1086. https://doi.org/10.1016/j.vaccine.2021.01.010 PMID: 33461833

12. Paul E, Steptoe A, Fancourt D. Anti-vaccine attitudes and risk factors for not agreeing to vaccination

against COVID-19 amongst 32,361 UK adults: Implications for public health communications. medRxiv.

2020; https://doi.org/10.1101/2020.10.21.20216218

13. Ali M, Hossain A. What is the extent of COVID-19 vaccine hesitancy in Bangladesh?: A cross-sectional

rapid national survey. medRxiv. 2021; https://doi.org/10.1136/bmjopen-2021-050303 PMID: 34429316

14. Khan YH, Mallhi TH, Alotaibi NH, Alzarea AI, Alanazi AS, Tanveer N, et al. Threat of COVID-19 vaccine

hesitancy in Pakistan: The need for measures to neutralize misleading narratives. Am J Trop Med Hyg.

2020; 103: 603–604. https://doi.org/10.4269/ajtmh.20-0654 PMID: 32588810

15. Sallam M, Dababseh D, Eid H, Al-Mahzoum K, Al-Haidar A, Taim D, et al. High rates of covid-19 vac-

cine hesitancy and its association with conspiracy beliefs: A study in jordan and kuwait among other

arab countries. Vaccines. 2021; 9: 1–16. https://doi.org/10.3390/vaccines9010042 PMID: 33445581

PLOS ONE COVID-19 vaccine hesitancy among the adult population in Bangladesh

PLOS ONE | https://doi.org/10.1371/journal.pone.0260821 December 9, 2021 16 / 19

https://doi.org/10.1016/j.vaccine.2014.01.081
http://www.ncbi.nlm.nih.gov/pubmed/24598724
https://doi.org/10.1080/21645515.2021.1893062
http://www.ncbi.nlm.nih.gov/pubmed/33684019
https://doi.org/10.1016/j.vaccine.2015.04.036
http://www.ncbi.nlm.nih.gov/pubmed/25896383
https://doi.org/10.3390/vaccines9010016
http://www.ncbi.nlm.nih.gov/pubmed/33396832
https://doi.org/10.1126/science.abd7343
http://www.ncbi.nlm.nih.gov/pubmed/32958581
https://bangladesh.un.org/en/download/63762/116428
https://population.un.org/wpp/DataQuery/
https://population.un.org/wpp/DataQuery/
http://103.247.238.92/webportal/pages/covid19-vaccination.php
http://103.247.238.92/webportal/pages/covid19-vaccination.php
https://doi.org/10.1017/dmp.2021.151
http://www.ncbi.nlm.nih.gov/pubmed/34006346
https://doi.org/10.1371/journal.pntd.0008961
https://doi.org/10.1371/journal.pntd.0008961
http://www.ncbi.nlm.nih.gov/pubmed/33332359
https://doi.org/10.1016/j.sapharm.2020.12.012
https://doi.org/10.1016/j.sapharm.2020.12.012
http://www.ncbi.nlm.nih.gov/pubmed/33431259
https://doi.org/10.1016/j.vaccine.2021.01.010
http://www.ncbi.nlm.nih.gov/pubmed/33461833
https://doi.org/10.1101/2020.10.21.20216218
https://doi.org/10.1136/bmjopen-2021-050303
http://www.ncbi.nlm.nih.gov/pubmed/34429316
https://doi.org/10.4269/ajtmh.20-0654
http://www.ncbi.nlm.nih.gov/pubmed/32588810
https://doi.org/10.3390/vaccines9010042
http://www.ncbi.nlm.nih.gov/pubmed/33445581
https://doi.org/10.1371/journal.pone.0260821


16. Latkin CA, Dayton L, Yi G, Colon B, Kong X. Mask usage, social distancing, racial, and gender corre-

lates of COVID-19 vaccine intentions among adults in the US. PLoS One. 2021;16. https://doi.org/10.

1371/journal.pone.0246970 PMID: 33592035

17. Momplaisir F, Haynes N, Nkwihoreze H, Nelson M, Werner RM, Jemmott J. Understanding drivers of

coronavirus disease 2019 vaccine hesitancy among Blacks. Clin Infect Dis. 2021; https://doi.org/10.

1093/cid/ciab102 PMID: 33560346

18. Rhodes A, Hoq M, Measey MA, Danchin M. Intention to vaccinate against COVID-19 in Australia. Lan-

cet Infect Dis. 2020; https://doi.org/10.1016/S1473-3099(20)30724-6 PMID: 32941786

19. Mannan AK, Farhana KM. Knowledge, attitude and acceptance of a COVID-19 vaccine: A global cross-

sectional study. Int Res J Bus Soc Sci. 2020; 6: 1–23. Available: https://mpra.ub.uni-muenchen.de/

105236/

20. Kabir R, Mahmud I, Chowdhury MTH, Vinnakota D, Jahan SS, Siddika N, et al. COVID-19 vaccination

intent and willingness to pay in Bangladesh: A cross-sectional study. Vaccines. Multidisciplinary Digital

Publishing Institute; 2021; 9: 1–19. https://doi.org/10.3390/vaccines9050416 PMID: 33919254

21. Mahmud S, Mohsin M, Khan IA, Mian AU, Zaman MA. Acceptance of COVID-19 vaccine and its deter-

minants in Bangladesh. arXiv. 2021; Available: http://arxiv.org/abs/2103.15206 https://doi.org/10.1371/

journal.pone.0257096 PMID: 34499673

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

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

coverage. PLoS One. United States; 2021; 16: e0250495. https://doi.org/10.1371/journal.pone.

0250495 PMID: 33905442

23. Aziz A, Islam MM, Zakaria M. COVID-19 exposes digital divide, social stigma, and information crisis in

Bangladesh. Media Asia. Routledge; 2020; 47: 144–151. https://doi.org/10.1080/01296612.2020.

1843219

24. National Institute of Population Research and Training (NIPORT), ICF. Bangladesh demographic and

health survey 2017–18 [Internet]. Dhaka, Bangladesh, and Rockville, Maryland, USA: NIPORT and

ICF; 2020. Available: https://dhsprogram.com/pubs/pdf/FR311/FR311.pdf

25. The World Bank. Data Bank | World Development Indicators [Internet]. 2021 [cited 23 Jun 2021]. Avail-

able: https://databank.worldbank.org/source/world-development-indicators

26. Bangladesh Bureau of Statistics. Report on Bangladesh sample vital statistics 2019 [Internet]. Dhaka:

Statistics and Informatics Division (SID), Ministry of Planning, Government of the People’s Republic of

Bangladesh; 2019. Available: https://drive.google.com/file/d/

1TtdcJaDyc7vf5u7Aza8GmqqGv8eqP6JN/view?usp=sharing

27. Hossain MB, Alam MZ, Islam MS, Sultan S, Faysal MM, Rima S, et al. Data on COVID-19 vaccine hesi-

tancy among the adult population in Bangladesh. Mendeley Data. 2021;V1. https://doi.org/10.17632/

prgh4bb3yf.1

28. Guidry JPD, Laestadius LI, Vraga EK, Miller CA, Perrin PB, Burton CW, et al. Willingness to get the

COVID-19 vaccine with and without emergency use authorization. Am J Infect Control. 2021; 49: 137–

142. https://doi.org/10.1016/j.ajic.2020.11.018 PMID: 33227323

29. Shmueli L. Predicting intention to receive COVID-19 vaccine among the general population using the

Health belief model and the theory of planned behavior model. medRxiv. 2020; https://doi.org/10.1101/

2020.12.20.20248587

30. Sarathchandra D, Navin MC, Largent MA, McCright AM. A survey instrument for measuring vaccine

acceptance. Prev Med (Baltim). United States; 2018; 109: 1–7. https://doi.org/10.1016/j.ypmed.2018.

01.006 PMID: 29337069

31. Freeman D, Loe BS, Chadwick A, Vaccari C, Waite F, Rosebrock L, et al. COVID-19 vaccine hesitancy

in the UK: The Oxford coronavirus explanations, attitudes, and narratives survey (Oceans) II. Psychol

Med. 2020; 1–15. https://doi.org/10.1017/S0033291720005188 PMID: 33305716

32. Shapiro GK, Holding A, Perez S, Amsel R, Rosberger Z. Validation of the vaccine conspiracy beliefs

scale. Papillomavirus Res (Amsterdam, Netherlands). 2016; 2: 167–172. https://doi.org/10.1016/j.pvr.

2016.09.001 PMID: 29074176

33. DeVellis RF. Scale development: Theory and applications. Sage publications; 2016.

34. Von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke JP. The Strengthening the

Reporting of Observational Studies in Epidemiology (STROBE) statement: Guidelines for reporting

observational studies. Ann Intern Med. 2007; 147: 573–577. https://doi.org/10.7326/0003-4819-147-8-

200710160-00010 PMID: 17938396

35. Cobos Muñoz D, Monzón Llamas L, Bosch-Capblanch X. Exposing concerns about vaccination in low-

and middle-income countries: A systematic review. Int J Public Health. 2015; 60: 767–780. https://doi.

org/10.1007/s00038-015-0715-6 PMID: 26298444

PLOS ONE COVID-19 vaccine hesitancy among the adult population in Bangladesh

PLOS ONE | https://doi.org/10.1371/journal.pone.0260821 December 9, 2021 17 / 19

https://doi.org/10.1371/journal.pone.0246970
https://doi.org/10.1371/journal.pone.0246970
http://www.ncbi.nlm.nih.gov/pubmed/33592035
https://doi.org/10.1093/cid/ciab102
https://doi.org/10.1093/cid/ciab102
http://www.ncbi.nlm.nih.gov/pubmed/33560346
https://doi.org/10.1016/S1473-3099%2820%2930724-6
http://www.ncbi.nlm.nih.gov/pubmed/32941786
https://mpra.ub.uni-muenchen.de/105236/
https://mpra.ub.uni-muenchen.de/105236/
https://doi.org/10.3390/vaccines9050416
http://www.ncbi.nlm.nih.gov/pubmed/33919254
http://arxiv.org/abs/2103.15206
https://doi.org/10.1371/journal.pone.0257096
https://doi.org/10.1371/journal.pone.0257096
http://www.ncbi.nlm.nih.gov/pubmed/34499673
https://doi.org/10.1371/journal.pone.0250495
https://doi.org/10.1371/journal.pone.0250495
http://www.ncbi.nlm.nih.gov/pubmed/33905442
https://doi.org/10.1080/01296612.2020.1843219
https://doi.org/10.1080/01296612.2020.1843219
https://dhsprogram.com/pubs/pdf/FR311/FR311.pdf
https://databank.worldbank.org/source/world-development-indicators
https://drive.google.com/file/d/1TtdcJaDyc7vf5u7Aza8GmqqGv8eqP6JN/view?usp=sharing
https://drive.google.com/file/d/1TtdcJaDyc7vf5u7Aza8GmqqGv8eqP6JN/view?usp=sharing
https://doi.org/10.17632/prgh4bb3yf.1
https://doi.org/10.17632/prgh4bb3yf.1
https://doi.org/10.1016/j.ajic.2020.11.018
http://www.ncbi.nlm.nih.gov/pubmed/33227323
https://doi.org/10.1101/2020.12.20.20248587
https://doi.org/10.1101/2020.12.20.20248587
https://doi.org/10.1016/j.ypmed.2018.01.006
https://doi.org/10.1016/j.ypmed.2018.01.006
http://www.ncbi.nlm.nih.gov/pubmed/29337069
https://doi.org/10.1017/S0033291720005188
http://www.ncbi.nlm.nih.gov/pubmed/33305716
https://doi.org/10.1016/j.pvr.2016.09.001
https://doi.org/10.1016/j.pvr.2016.09.001
http://www.ncbi.nlm.nih.gov/pubmed/29074176
https://doi.org/10.7326/0003-4819-147-8-200710160-00010
https://doi.org/10.7326/0003-4819-147-8-200710160-00010
http://www.ncbi.nlm.nih.gov/pubmed/17938396
https://doi.org/10.1007/s00038-015-0715-6
https://doi.org/10.1007/s00038-015-0715-6
http://www.ncbi.nlm.nih.gov/pubmed/26298444
https://doi.org/10.1371/journal.pone.0260821


36. Kanozia R, Arya R. “Fake news”, religion, and COVID-19 vaccine hesitancy in India, Pakistan, and Ban-

gladesh. Media Asia. 2021. https://doi.org/10.1080/01296612.2021.1921963

37. Arshad MS, Hussain I, Mahmood T, Hayat K, Majeed A, Imran I, et al. A national survey to assess the

COVID-19 vaccine-related conspiracy beliefs, acceptability, preference, and willingness to pay among

the general population of Pakistan. Vaccines. 2021; 9. https://doi.org/10.3390/vaccines9070720 PMID:

34358136

38. Ali I. The COVID-19 pandemic: Making sense of rumor and fear. Med Anthropol. 2020; 39: 376–379.

https://doi.org/10.1080/01459740.2020.1745481 PMID: 32212931

39. Elkalmi RM, Jamshed SQ, Suhaimi AM. Discrepancies and similarities in attitudes, beliefs, and familiar-

ity with vaccination between religious studies and science students in Malaysia: A comparison study. J

Relig Health. 2021; 60: 2411–2427. https://doi.org/10.1007/s10943-021-01212-x PMID: 33661436

40. Elbarazi I, Devlin NJ, Katsaiti MS, Papadimitropoulos EA, Shah KK, Blair I. The effect of religion on the

perception of health states among adults in the United Arab Emirates: A qualitative study. BMJ Open.

2017;7. https://doi.org/10.1136/bmjopen-2017-016969 PMID: 28982822

41. Peretti-Watel P, Larson HJ, Ward JK, Schulz WS, Verger P. Vaccine hesitancy: Clarifying a theoretical

framework for an ambiguous notion. PLoS Curr. 2015;7. https://doi.org/10.1371/currents.outbreaks.

6844c80ff9f5b273f34c91f71b7fc289 PMID: 25789201

42. Migriño J, Gayados B, Birol KRJ, De Jesus L, Lopez CW, Mercado WC, et al. Factors affecting vaccine

hesitancy among families with children 2 years old and younger in two urban communities in Manila,

Philippines. West Pacific Surveill Response J WPSAR. 2020; 11: 20–26. https://doi.org/10.5365/wpsar.

2019.10.2.006 PMID: 33537161
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