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Abstract
Background  Despite completing the COVID-19 vaccination series, healthcare workers (HCWs) remain at an elevated 
risk of re-infection. Booster uptake, though essential for this group, remains poorly characterized among Bangladeshi 
HCWs. This study identified the prevalence and driving factors behind booster hesitancy among Bangladeshi HCWs, 
providing valuable insights for targeted interventions.

Method  From December 2022 to June 2023, we conducted a cross-sectional survey among 1772 HCWs enrolled 
from 20 healthcare facilities of all tiers purposively selected across four administrative divisions of Bangladesh. We 
collected information through face-to-face interviews regarding their sociodemographic, pre-existing, and currently 
existing medical conditions, COVID-19 vaccination status, and their intention, hesitancy, and willingness to receive 
future booster doses. We used a multivariable logistic regression model to analyze factors associated with booster 
hesitancy. Odd’s ratio with 95% confidence intervals (CIs) was calculated for each factor, with p < 0.05 considered 
statistically significant.

Result  Of the 1772 HCWs interviewed in our study, 49% (879) were nurses [median age 36 years (IQR: 30.0-46.0)]; 69% 
were female. Among the respondents, 94% (1667) were willing to take a booster, and 6% (105) showed hesitancy. 
Safety concerns, especially regarding potential side effects post-booster administration (86%), emerged as the leading 
cause of booster hesitancy among healthcare workers. Our multivariable logistic regression analysis revealed that 
support staff, compared to physicians, were the most hesitant to receive any additional booster dose (aOR 4.68, 95% 
CI: 1.56-9.03; p=0.006). Compared to rural residency, HCWs with an urban residency type were also more reluctant to 
receive booster doses (aOR 4.45, 95% CI: 2.03-9.73; p < 0.001).

Conclusion  Concerns about side effects following booster administration were the primary driver of hesitancy in 
our study. Targeted interventions focusing on education and addressing these anxieties—supported by evidence-
based communication strategies—could play a crucial role in improving booster acceptance and safeguarding this 
vulnerable workforce.
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Background
The emergence of the severe acute respiratory coronavi-
rus (SARS-CoV-2), the virus responsible for COVID-19 
has triggered over 776 million confirmed cases and more 
than seven million deaths worldwide [1]. The pandemic 
caused by the virus has impacted every aspect of human 
life, including the environment, economy, and mental 
health [2, 3]. While interventions like using personal pro-
tective equipment (PPE), quarantining, and social dis-
tancing played crucial roles in curbing the pandemic’s 
spread [4], achieving herd immunity through mass vac-
cination has emerged as the cornerstone of long-term 
control [5]. Several vaccines are currently approved 
worldwide, using mRNA, adenovirus vector, whole-inac-
tivated coronavirus, or protein subunit vaccine platforms 
[6]. Available vaccines against SARS-CoV-2 have been 
shown to produce rapid and effective immune responses 
after the primary vaccine series of 2 doses [7, 8].

However, due to the virus’s rapid evolution, several 
variants of concern (VOCs) have emerged in recent 
years, including the Delta and Omicron variants [9]. 
Growing evidence suggests that these new variants can 
evade vaccine-induced antibodies due to a high num-
ber of mutations in their S proteins. This could lead to 
easier infection than earlier variants [10–12]. Although 
the scheduled two vaccine doses can reduce deaths and 
hospitalization rates in SARS-CoV-2-infected individuals 
[13], the protective effect of the vaccines wanes over time. 
It is reported that after the second dose, by week 20, the 
vaccine effectiveness of Oxford-AstraZeneca ChAdOx1 
nCoV-19 reduced to 44% from 92% [14] and to 63% from 
89 to 97% in the case of the Pfizer-BioNTech BNT162b2 
vaccine [15]. This is attributed to a natural decline in 
antibody titers after vaccination [16]. Additional risk fac-
tors such as age, gender, occupation, vaccine types, and 
co-morbid conditions also reduce vaccine effectiveness 
[17–19]. As a result, ‘Breakthrough infection’ or reinfec-
tion with SARS-CoV-2 has been reported in fully vacci-
nated individuals [20].

Based on the evidence of waning vaccine effective-
ness, both the US CDC and WHO recommend getting 
an extra dose or a booster dose of the COVID-19 vac-
cine after 4–6 months of completing the primary vaccine 
series [21, 22]. Studies have shown that a booster dose of 
the vaccine can increase immunogenicity and peak anti-
body levels in healthy adults who received the initial two 
doses [23, 24]. As of 30th September 2023, approximately 
5 billion people have taken the primary series of COVID-
19 globally, whereas only 2.7 billion people received the 
booster dose [25]. On the other hand, although 84% of 
the total population has completed the initial protocol 
of the scheduled vaccine doses in Bangladesh, only 48% 
have received the booster [26].

Healthcare Workers (HCWs) face an elevated risk 
of breakthrough infections due to frequent occupa-
tional exposure, with studies indicating that over 25% of 
HCWs experience reinfection despite full vaccination 
[27]. Additionally, they may act as vectors for SARS-
CoV-2 transmission to vulnerable patient populations 
[28]. Recognizing this, the US CDC and WHO have pri-
oritized HCWs for booster doses. Beyond physicians, 
other healthcare professionals also engage directly with 
patients, playing a critical role in providing assistance 
and shaping patient perceptions regarding vaccination. 
Therefore, including a diverse range of healthcare staff 
in research on COVID-19 vaccine hesitancy is essential 
to capture insights that could influence broader vaccine 
acceptance and uptake among patients [29].

While healthcare worker hesitancy toward COVID-
19 booster doses has been widely documented in high-
income countries [30–32], there is limited information 
on the attitudes of HCWs in a low- and middle-income 
country (LMIC) such as Bangladesh, with distinct health-
care challenges and resource constraints. Understanding 
booster hesitancy in this context is essential, as HCWs 
in LMICs face unique occupational risks and often serve 
as primary sources of health information for patients. 
This study seeks to quantify booster hesitancy among 
Bangladeshi HCWs and examine sociodemographic and 
occupational factors influencing their attitudes to inform 
targeted interventions to enhance booster uptake and 
protect vulnerable populations.

Method
Study design and participants
Between December 2022 and June 2023, we conducted a 
cross-sectional study leveraging an ongoing HCW cohort 
platform in Bangladesh. We recruited all categories of 
healthcare workers (e.g., physicians, nurses, and support 
staff) into our study who met the inclusion criteria of (a) 
being involved in direct or indirect patient care and (b) 
providing written informed consent to participate. The 
support staff included cleaning and laundry personnel, 
radiology physicians and technicians, clerks, phleboto-
mists, respiratory therapists, nutritionists, social work-
ers, physical therapists, laboratory personnel, cleaners, 
patient transporters, catering staff, etc. We only excluded 
recruiting administrative personnel and HCWs employed 
in basic medical sciences of the facilities (i.e., who were 
not engaged in clinical care) from our study.

We selected healthcare workers from purposively cho-
sen sites across four administrative divisions—Dhaka, 
Chittagong, Khulna, and Rangpur of Bangladesh (Fig. 1). 
The study sites comprised four medical college hospitals 
(tertiary care), two district hospitals (secondary care), 
12 Upazila Health Complexes (primary care), and 120 
community health centres (primary care). The sites were 
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chosen to represent four geographically diverse regions 
of the country and all types of health facilities, including 
private and public institutions. 

Data collection
We collected data through face-to-face interviews using a 
structured questionnaire. Trained study staff interviewed 
and collected data on basic demographics (e.g., age, sex, 
socioeconomic status) and clinical information, includ-
ing pre-existing and current medical conditions, history 
of exposure to SARS-CoV-2 (e.g., exposure to COVID-19 
patients), and respiratory illness. They also collected data 
on COVID-19 primary series vaccine uptake (e.g., date of 
vaccination, doses, brand, and adverse events following 
immunization), previous history of COVID-19 infection, 
and whether they required hospitalization due to the dis-
ease during the interview using a hand-held tablet com-
puter. Completion of the self-reported primary series of 
the COVID-19 vaccination status of the participants was 
verified and confirmed by the vaccination cards available 
to the HCWs. Before data collection, we pre-tested the 
questionnaire. The questionnaire was amended based on 

the responses received during the pre-testing. We then 
assessed the internal consistency reliability of the final 
version of the questionnaire, and Cronbach’s alpha was 
found to be 0.74, indicating acceptable internal consis-
tency and reliability for the questionnaire. The question-
naire is added in Supplemental File 1.

Booster vaccination intention
We assessed booster vaccine intentions based on 
responses to the question, “When a coronavirus booster 
vaccine becomes available to you, are you going to take 
one?” Responses were categorized as “Yes,” “No,” or “Not 
sure.” Participants who answered “Yes” were classified as 
the “Willing group,” while those who answered “No” or 
“Not sure” were grouped as the “Hesitant group.”

To further explore the reasons behind willingness 
or hesitancy, participants in both groups were asked to 
select their primary motivation from a predefined list of 
10 options. These options were adapted from the existing 
literature [33–35] and tailored to ensure relevance to the 
local context. The statements were as follows:

Fig. 1  Administrative divisions depicting the areas from where healthcare facilities and subsequently healthcare workers were chosen. Source: Authors 
generated the map using QGIS version 3.32.3
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“It is safe to vaccinate with the booster vaccine”
“The booster vaccine is effective”
“The emergence of mutant viruses may reduce the protective effect of 
previous vaccination”
“Suggestions or recommendations from others”
“I am afraid of the needle”
“I am unsure if the vaccine will be free or not”
“The vaccine might have side effects/safety concerns”
“I don’t know how long the vaccine protection will last”
“I have doubts about proper preservation of the vaccine”
“For religious beliefs and reasons”

This approach allowed us to capture specific fac-
tors influencing each group’s stance on the COVID-19 
booster dose.

Major independent variables
Based on existing literature, we identified key explana-
tory variables that could influence the decision to accept 
booster vaccines among HCWs [36–41]. These variables 
included demographic, health-related, and occupational 
characteristics. Demographic factors encompassed age, 
sex, monthly family income (defined as the total income 
from all sources by all family members as reported by 
the interviewee), residence type, and level of education. 
Health-related factors included the presence of comor-
bidities, a previous COVID-19 diagnosis, a positive his-
tory of hospitalization due to COVID-19, completion 
of the COVID-19 vaccine primary series, and any side 
effects experienced after completing the primary series. 
Occupational characteristics covered the type of health-
care facility, working hours, and healthcare provider 
category.

Data analysis
We used descriptive statistics to summarize the partici-
pants’ characteristics and attributes according to their 
intention to receive booster doses. Continuous variables 
were summarized using the mean and standard deviation 
(SD) or the median and interquartile range (IQR) based 
on their distribution. For categorical variables, frequen-
cies and percentages were calculated. Additionally, we 
also performed chi-square tests to examine the associa-
tions between participants’ characteristics and attributes 
and their intention to receive booster doses.

To identify factors associated with hesitancy toward 
booster vaccines among HCWs, we first employed 
univariate logistic regression models to examine the 
crude associations between the dependent and inde-
pendent variables. Results from each univariate model 
were presented as unadjusted Odd’s Ratios (OR) with 
95% confidence intervals (CIs). Using a backward selec-
tion algorithm, we then applied a multivariable logis-
tic regression model to identify factors associated with 
hesitancy among the HCWs toward receiving COVID-19 

booster doses. Variables that exhibited statistical signifi-
cance in the univariable model with a p-value < 0.2 were 
subsequently incorporated into the multivariable model. 
Before including the predictors and finalizing the mul-
tivariable model, we assessed multicollinearity as a pre-
cautionary step (Supplemental Table 1). The findings of 
the final multivariable model were presented as adjusted 
Odd’s Ratios (aOR) along with their associated 95% con-
fidence intervals (CI). We utilized a two-tailed alpha level 
of 0.05 as the threshold for statistical significance. All 
analysis was conducted with Stata 15.0 software (Stata-
Corp. 2015. Stata Statistical Software: Release 15. College 
Station, TX: StataCorp LP).

Ethical consideration
The Institutional Review Board of International Cen-
tre for Diarrheal Disease Research, Bangladesh (icddr, 
b) reviewed and approved the study protocol. All par-
ticipants provided written informed consent before 
enrollment.

Result
Demographic characteristics of the HCWs
We enrolled 1772 HCWs in our study during the study 
period, and the median age of the respondents was 36 
years (IQR: 30–46). Of them, 69% (1218) were female. 
Among the participants, 49% (879) were nurses, fol-
lowed by 30% (528) support staff and 21% (365) physi-
cians (Table 1). Fifty-six percent (993) of our healthcare 
workers were recruited from tertiary level hospitals, fol-
lowed by primary 22% (395) and secondary 22% (384) 
level healthcare facilities. Nearly all (1732, 98%) of HCWs 
from our study reported completing the primary series 
of the COVID-19 vaccine. About 33% (590) of healthcare 
workers reported being infected with the SARS-CoV-2 
virus at least once since the beginning of the pandemic in 
March 2020. Among them, 31% (183) reported requiring 
hospitalization due to severe illness with COVID-19.

Acceptance of the COVID-19 booster dose
Among the participants, 94% (1667) belonged to the 
‘willing group’ and were willing to receive a booster dose 
if one becomes available. The main reason behind their 
willingness to receive it was their perception of the vac-
cine as safe (80%) and effective (55%). Additionally, 38% 
(633) believed that the virus’s ability to mutate rapidly 
and generate new variants could decrease the effective-
ness of the previous vaccines. On the other hand, only 6% 
(105) of study participants hesitated to receive a booster 
in our study, and 86% (91) were concerned about the vac-
cine side effects. Additionally, almost half of them (46%) 
were unsure about the duration of the additional dose 
that could provide them with protection from infection 
and the severity of SARS-CoV-2 (Table 2).
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Characteristics of the participants based on their intention 
to receive the booster vaccine
In our study, 69% (1,144) of participants intending to 
receive a COVID-19 booster dose were female. Among 
HCW types within the “Willing” group, 50% (826) were 
nurses, followed by 29% (484) support staff, and 21% 
(357) doctors. Over half of those willing to take a booster 
dose were employed at tertiary-level healthcare facili-
ties. Furthermore, 33% (558) of the “Willing” participants 
had a previous COVID-19 infection, while 67% (1,109) 
intended to receive the booster despite no prior infection.

Conversely, 70% (73) of the participants in the “Hesi-
tant” group had no history of SARS-CoV-2 infection. 
Among the “Willing” group, 98% (1,633) had completed 
the primary COVID-19 vaccination series, whereas 95% 
(99) of those in the “Hesitant” group had also received 
the initial two doses (Table 3).

Factors associated with hesitancy towards receiving the 
COVID-19 booster dose
Results from our bivariate analysis showed that partici-
pants working in tertiary care hospitals were 2.42 times 
more likely to be hesitant (OR: 2.42, 95% CI: 1.35–4.32; 
p = 0.003) than those working in primary healthcare 
facilities. HCWs who had finished up to their primary 
education were also 2.89 times more likely to exhibit hes-
itancy (OR: 2.89, 95% CI: 1.79–4.65; p < 0.001) than those 
who had completed their graduation. Moreover, HCWs 
who had completed their primary vaccine series against 
COVID-19 were 2.66 times (OR: 2.66, 95% CI: 1.01–6.99; 
p = 0.040) more likely to be hesitant than those who did 
not complete their vaccine series.

In multivariable analysis, the support staff were 4.68 
times more hesitant to take an additional booster vac-
cine than physicians (aOR: 4.68, 95% CI 1.56–9.03; 
p = 0.006). HCWs who reported working less than 48  h 
a week also showed higher hesitancy than those who 
worked more than 48 h a week (aOR: 2.38, 95% CI: 1.50–
3.77; p < 0.001). Moreover, HCWs residing in an urban 
residence had 4.45-fold increased hesitancy towards 
COVID-19 booster doses than those with rural residence 
(95% CI 2.03–9.73, p < 0.001) (Table 4). Additionally, par-
ticipants with a monthly family income between 25,000 
and 50,000 BDT were 1.82 times more hesitant than 
those whose family income was more than 50,000 BDT 
(aOR: 1.82, 95% CI: 1.03–3.20; p = 0.039).

Demographic Characteristics (N = 1772) n (%)
Age in year
  Median age (IQR) 36 (30–46)
  < 30 338(19)
  30–44 965(54)
  ≥ 45 469(26)
Sex
  Female 1218(69)
Educational level
  Up to primary education 194(11)
  Secondary education 163(9)
  Graduation and above 1415(80)
Place of residence
  Rural 779(44)
  Urban 993(56)
Monthly income of the participants
  < 25,000 BDT 209(12)
  25,000 to < 50,000 BDT 442(25)
  > 50,000 BDT 1121(63)
Type of HCW
  Physician 365(21)
  Nurse 879(49)
  Support staff 528(30)
Weekly working hours
  ≤ 48 465(25)
  > 48 1307(75)
Type of healthcare facility
  Primary 395(22)
  Secondary 384(22)
  Tertiary 993(56)
Having any co-morbid condition
  Yes 929(52)
  No 843(48)
Type of co-morbid condition
  Hypertension 334(36)
  Diabetes 233(25)
  Asthma 178(19)
  Heart disease 64(7)
  Others* 151(16)
Previously infected with COVID-19
  Yes 590(33)
  No 1182(67)
Hospitalization history due to COVID-19
  Yes 183 (31)
COVID-19 vaccine uptake
  Yes 1732 (98)
Side effects after vaccination
  Yes 1041(69)
Type of side effects
  Injection site pain 598(57)
  Fever 406(39)
  Fatigue 39(4)

Table 1  Baseline characteristics of healthcare workers (N = 1772) 
of selected healthcare facilities of Bangladesh from December 
2022 to June 2023

Demographic Characteristics (N = 1772) n (%)
  Headache 139(13)
  Myalgia 260(25)
*Others included cancer, COPD, chronic liver disease, chronic kidney disease, 
stroke and dyslipidemia, chronic neurological disease

Table 1  (continued) 
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Discussion
This study highlights key findings on the willingness and 
hesitancy of healthcare workers (HCWs) in Bangladesh 
to receive COVID-19 booster doses. The vast major-
ity (94%) of Bangladeshi HCWs expressed willingness 
to receive a booster vaccine, underscoring the poten-
tial of booster doses in controlling future SARS-CoV-2 
outbreaks and emphasizing the importance of HCWs’ 
positive influence on public vaccine perceptions. HCWs 
have long been trusted providers of vaccine information, 
and studies have shown that patients are more likely to 
accept vaccines when recommended by healthcare pro-
viders [42, 43]. This positive disposition towards boosters 
among Bangladeshi HCWs parallels the high acceptance 
rates observed in other Southeast Asian countries, such 
as Pakistan (92%), though it is considerably higher than 
rates reported in other countries, including Jordan 
(49.3%), Italy (52.6%), Saudi Arabia (55.3%), Czechia 
(71.3%), and Nepal (78.6%) [44–47]. In Bangladesh, this 
high acceptance rate could be attributed to strong advo-
cacy and awareness campaigns by the Ministry of Health 
and Family Welfare (MoH&FW) emphasizing the impor-
tance of booster shots, especially given the ongoing pan-
demic. Additionally, the MoH&FW followed WHO’s 
recommendation and prioritized HCWs for vaccination 
[48, 49]. The high intent to receive boosters among Ban-
gladeshi HCWs reflects multifaceted implications. It not 
only strengthens the HCWs’ role in public health but 
also indicates that they are likely to support subsequent 
booster campaigns against emerging variants. This is 
particularly critical, as evidence suggests that vaccinated 
HCWs can positively influence their patients’ vaccine 
intentions, promoting higher vaccine uptake within com-
munities [50, 51].

Despite the high willingness observed, vaccine hesi-
tancy remains a complex, multifactorial issue. Defined 
by the WHO as a delay or refusal to vaccinate despite 
vaccine availability, hesitancy can arise from factors like 

lack of confidence, complacency, or risk aversion [52]. 
Although only 6% of HCWs in this study exhibited hesi-
tancy, the primary reason cited by 86% of this group was 
fear of side effects. This aligns with findings from similar 
studies in India and Saudi Arabia, where side-effect con-
cerns were a major barrier to booster acceptance [53]. 
Given that most side effects associated with COVID-19 
boosters are mild and short-term [54], it is essential that 
the Bangladesh government and public health authori-
ties prioritize educating HCWs about the minimal risks 
associated with booster doses. Addressing these con-
cerns may help alleviate fears and build a more confident 
approach toward booster vaccinations.

Our findings also show that hesitancy was particularly 
pronounced among support staff, with 42% expressing 
reluctance to receive a booster—a rate higher than that 
observed among other HCW categories. Multivariable 
analysis revealed that support staff were 4.68 times more 
likely to be hesitant than nurses and physicians, a trend 
similarly observed among ancillary staff in Singapore 
(36%) [55]. Targeted interventions for support staff, who 
often have less access to formal medical education, are 
essential. Strategies could include informational sessions 
highlighting booster benefits, the importance of protect-
ing vulnerable patients, and even policies mandating 
boosters in healthcare settings to ensure compliance and 
safety in high-risk environments. However, it is impor-
tant to note that while such mandates may improve vac-
cine uptake, they may not fully address vaccine hesitancy 
[56]. Overcoming hesitancy requires additional efforts, 
including addressing concerns, fostering trust, and pro-
viding tailored evidence-based information.

Interestingly, nurses comprised half of the “willing” 
group in this study, contrasting with findings from other 
studies where physicians were more likely to seek boost-
ers [45]. The higher proportion of nurses in our study 
sample could explain this difference, yet the overall posi-
tive response across all HCW groups (physicians, nurses, 

Table 2  Reasons for taking or not taking the COVID-19 booster dose of selected healthcare facilities in Bangladesh from December 
2022 to June 2023 (N = 1772)

n (%)
Reason to TAKE the booster,n = 1667
  Getting vaccinated with the booster vaccine is safe 1339(80)
  The booster vaccine is effective 918(55)
  The mutant virus’s emergence will reduce the protective effect of the previous vaccination 633(38)
  Suggestions or recommendations from others 250(15)
Reason to NOT to take the booster, n = 105
  The vaccine might have side effects/safety concerns 91(86)
  Not sure of the duration of the protection by getting vaccinated by a booster 49(46)
  Afraid of the needle 39(37)
  Doubtful about the proper preservation of the vaccine 37(35)
  Not sure whether the vaccine will be free or not 15(14)
  For religious beliefs and reasons 2(2)
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and support staff) reinforces Bangladeshi HCWs’ general 
readiness to accept booster doses. Future studies should 
aim for a balanced representation of HCWs across cat-
egories to accurately capture any variations in booster 
acceptance.

Consistent with the literature on vaccine hesitancy, dis-
trust in vaccine safety and efficacy was often a predictor 
of reluctance [57–59]. Yet, in our study, 80% of the “will-
ing” group held a positive view of booster efficacy, and 
over half trusted the safety of recommended future vac-
cines. This optimism could be influenced by Bangladesh’s 
notable immunization success through the Expanded 
Program on Immunization (EPI) since 1974, which has 
enhanced vaccine trust within the healthcare sector [60]. 
Additionally, the firsthand experience of HCWs with the 
primary series may have positively shaped their percep-
tion of boosters.

We have found that 70% of hesitant participants 
reported no prior COVID-19 infection. Similar findings 
have been observed in other South Asian studies, where 
HCWs without a history of COVID-19 infection were 
more likely to be hesitant [61]. In our study, such partici-
pants may also represent a population with asymptom-
atic infections, which could influence their perceptions 
of both the virus and the vaccine. Moreover, the absence 
of symptomatic disease could have potentially led to a 
diminished sense of urgency or perceived need for vac-
cination. However, studies of primary vaccination inten-
tions show mixed results, with some suggesting higher 
booster uptake among previously uninfected HCWs and 
others showing increased reluctance [62, 63].

HCWs in this study with an urban residence type were 
4.45 times more hesitant to receive the booster than 
their rural counterparts. This significant disparity high-
lights critical contextual differences that warrant further 
exploration. Contrary to global trends where rural popu-
lations often exhibit greater vaccine hesitancy [64–66], 
our finding aligns with a study from China, where urban 
residents demonstrated higher reluctance toward vac-
cination [67]. Several factors may contribute to this pat-
tern, including greater exposure to diverse information 
sources, including misinformation, on social media plat-
forms and varying levels of trust in healthcare systems 
and vaccine producers [68]. Urban HCWs may also expe-
rience a lower perceived risk of COVID-19 due to greater 
access to healthcare, potentially reducing their motiva-
tion for booster doses.

We observed from our results that HCWs who worked 
less than or equal to 48  h per week were found to be 
2.38 times more likely to have hesitancy toward receiv-
ing the COVID-19 booster vaccine than those work-
ing more than 48  h per week. Our finding implies that 
fewer working hours could be linked to higher vaccine 
hesitancy among HCWs, possibly driven by several rea-
sons. HCWs with fewer working hours may have less fre-
quent exposure to patients, leading to a lower perceived 
risk of COVID-19 infection, which could further reduce 
their motivation to get vaccinated [63]. Moreover, HCWs 
working fewer hours might have less engagement with 

Table 3  Characteristics of the HCWs based on their booster 
vaccine intention in selected healthcare facilities in Bangladesh 
from December 2022 to June 2023 (N = 1772)
Characteristics Willing, n(%) Hesitant, n(%) p-value
Age
  < 30 317(19) 21(20) 0.962
  30–44 909(55) 56(53)
  ≥ 45 441(26) 28(27)
Sex
  Female 1144(69) 75(71) 0.548
  Male 523(31) 30(29)
Educational level
  Up to primary education 168(10) 26(25) < 0.001
  Secondary education 156(9) 7(7)
  Graduation and above 1343(81) 72(69)
Residence type
  Rural 755(45) 24(23) < 0.001
  Urban 912(55) 81(77)
Monthly income of the participants
  < 25,000 BDT 190(11) 19(18) 0.108
  25,000 to < 50,000 BDT 414(25) 28(27)
  > 50,000 BDT 1063(64) 58(55)
Type of HCW
  Doctor 357(21) 8(8) 0.001
  Nurse 826(50) 53(50)
  Support staff 484(29) 44(42)
Weekly working hours
  ≤ 48 425(25) 40(38) 0.004
  > 48 1242(75) 65(62)
Type of healthcare facility
  Primary 381(23) 14(13) < 0.001
  Secondary 374(22) 10(10)
  Tertiary 912(55) 81(77)
Having any co-morbid condition
  Yes 872(52) 57(54) 0.694
  No 795 (48) 48(46)
Previously infected with COVID-19
  Yes 558(33) 32(30) 0.527
  No 1109(67) 73(70)
Hospitalization due to COVID-19
  Yes 174(31) 9(28) 0.721
  No 384(69) 23(72)
COVID-19 vaccine uptake
  Yes 1633(98) 99(95) 0.039
  No 34(2) 6(5)
Side effects after vaccination
  Yes 970 (58) 71(68) 0.497
  No 697 (42) 34(32)
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institutional communication or peer discussions sur-
rounding the vaccine, increasing their vulnerability to 
misinformation [69].

Our findings also indicate that HCWs with a monthly 
family income between 25,000 and 50,000 BDT were 1.82 
times more hesitant to receive the COVID-19 booster 

vaccine than those earning above 50,000 BDT. This aligns 
with studies showing that financial constraints can influ-
ence vaccine decisions, particularly in LMICs. In Ban-
gladesh, lower-income HCWs may worry about missing 
work due to side effects, especially if they lack paid sick 
leave or job security [70]. Additionally, they may have 

Table 4  Factors associated with hesitancy towards receiving the booster dose among HCWs of selected healthcare facilities in 
Bangladesh from December 2022 to June 2023
Characteristics Unadjusted model p-value Adjusted model p-value

uOR (95% CI) aOR (95% CI)
Age
  < 30 Reference -
  30–44 0.93(0.55–1.56) 0.783 -
  ≥ 45 0.96(0.53–1.72) 0.887 -
Sex
  Male 0.87(0.56–1.46) 0.540 -
  Female Reference -
Educational level
  Up to primary education 2.89 (1.79–4.65) < 0.001 1.23 (0.48–3.14) 0.661
  Secondary education 0.84 (0.38–1.85) 0.660 0.58 (0.21–1.62) 0.301
  Graduation and above Reference Reference
Residence type
  Rural Reference Reference
  Urban 2.80(1.75–4.45) < 0.001 4.45 (2.03–9.73) < 0.001
Monthly income of the participants
  <25,000 BDT 1.31 (0.81–2.11) 0.270 1.52 (0.73–3.14) 0.262
  25,000 to < 50,000 BDT 1.77 (1.02–3.09) 0.044 1.82 (1.03–3.20) 0.039
  >50,000 BDT Reference Reference
Type of HCW
  Doctor Reference Reference
  Nurse 2.86(1.35–6.08) 0.006 3.10 (1.43–6.72) 0.004
  Support staff 4.06(1.88–8.72) < 0.001 4.68 (1.56–9.03) 0.006
Weekly working hours
  ≤ 48 1.83 (1.21–2.76) 0.004 2.38 (1.50–3.77) < 0.001
  > 48 Reference Reference
Type of healthcare facility
  Primary Reference Reference
  Secondary 0.73 (0.32–1.66) 0.449 0.82 (0.30–2.20) 0.692
  Tertiary 2.42 (1.35–4.32) 0.003 0.89 (0.67–1.35) 0.534
Having any co-morbid condition
  Yes 1.08 (0.73–1.61) 0.694 -
  No Reference -
Previously infected with COVID-19
  Yes 1.19(0.70–2.03) 0.511 -
  No Reference -
Hospitalization due to COVID-19
  Yes 0.86(0.39–1.91) 0.721 -
  No Reference -
COVID-19 vaccine uptake
  Yes Reference Reference
  No 2.66(1.01–6.99) 0.040 1.04 (0.36–2.98) 0.632
Side effects after vaccination
  Yes 0.94(0.59–1.51) 0.819 -
  No Reference -
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limited access to institutional vaccine campaigns and rely 
more on informal sources of information, increasing sus-
ceptibility to misinformation [71].

This study has several limitations. First, the purposive 
sampling of healthcare facilities may limit generalizabil-
ity. The facilities included in this study, selected across 
primary, secondary, and tertiary levels in four administra-
tive divisions, may not fully capture the diversity of per-
spectives across other regions or facility types. This could 
affect the broader applicability of our findings, espe-
cially in settings with different healthcare structures or 
resources. However, the range of facility types provides a 
meaningful overview of hesitancy trends that may be rel-
evant across similar LMIC contexts. Second, by focusing 
on HCWs, our study captured perspectives from a group 
with higher-than-average knowledge of vaccine benefits 
and risks, potentially resulting in a more favourable view 
of boosters than might be found in the general popula-
tion. Thirdly, the use of closed-ended questions may 
not have captured all possible reasons behind HCW’s 
motivation or hesitancy. Despite this, the specific con-
cerns identified, such as side effects, remain relevant for 
understanding vaccine hesitancy factors within health-
care settings and could inform interventions aimed at 
HCWs and broader groups. Lastly, the evolving nature of 
the COVID-19 pandemic presents a dynamic challenge 
to assess long-term attitudes. Our cross-sectional study 
reflects HCW attitudes at a specific point in time, which 
may shift with new variants, booster recommendations, 
or updated safety data. Future studies with longitudinal 
designs could further elucidate changes in hesitancy and 
booster acceptance over time, strengthening the founda-
tion for targeted public health strategies.

Conclusion
Our study showed that the majority of HCWs expressed 
a positive intention toward receiving COVID-19 booster 
doses, highlighting a strong base of support within this 
critical group. However, concerns about potential adverse 
events following booster administration emerged as a 
key barrier among those hesitant to receive the booster. 
Addressing these concerns by promoting booster vac-
cination—especially among support staff, who demon-
strated higher levels of hesitancy—remains essential for 
reinforcing the effectiveness of vaccination efforts and 
ensuring the safety of both HCWs and the broader com-
munity in future pandemics.

Targeted communication and education strategies that 
transparently address the minimal risks associated with 
booster doses could help mitigate apprehension and 
build a more informed and confident approach to booster 
uptake among HCWs. Such efforts are vital to not only 
maintaining HCW protection but also enhancing pub-
lic trust in vaccination, as HCWs play a pivotal role in 

influencing community health behaviours and vaccine 
acceptance.
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