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Original article

Factors associated with intention
to take COVID-19 vaccine

among the university students in
Bangladesh

Purpose: This study examined the Bangladeshi university students” intention to take corona-
virus disease 2019 (COVID-19) vaccines by assessing the Health Belief Model and Theory of
Planned Behavior.

Materials and Methods: University students were queried on their intention to take COVID-19
vaccines. The sample used in this study (n=310) was obtained through an online survey among
university students (age, 18-25 years old) from August 7 to September 18, 2021.

Results: Although over 90% of respondents showed their willingness to take the COVID-19
vaccine, around 37.3% of respondents still desired to wait and see to take the vaccine. The
most frequently cited reasons for vaccines hesitancy were concerns over side effects (62.4%).
There is still an unmet need for adequate information on COVID-19 vaccines (81.4%). Results
of the binary logistic regression model showed that students from private universities (odds
ratio [OR], 0.19; 95% confidence interval [Cl], 0.04-0.97), respondents who concerned about
the vaccine safety (OR, 0.07; 95% Cl, 0.01-0.44) and side effects of vaccine (OR, 0.21; 95% Cl,
0.05-0.89) were less willing to take COVID-19 vaccine. On the other hand, desire to wait to take
COVID-19 vaccines was associated with marital status (OR, 7.76; 95% Cl, 1.50-40.27); COVID-19
preventive behavior, including use of facemask (OR, 0.25; 95% Cl, 0.09-0.70) and maintain social
distance (OR,1.75; 95% Cl, 1.00-3.07); COVID-19 infection (OR, 0.50; 95% Cl, 0.26-0.99); provide
more information on vaccines (OR, 2.32; 95% Cl, 1.06-5.09); the perceived side effects (OR, 2.82;
95% Cl, 1.54-5.17); and effectiveness of COVID-19 vaccines (OR, 2.41; 95% Cl, 1.16-5.01).
Conclusion: Public health managers should provide adequate information on COVID-19 vac-
cines to address the concerns about the safety and side effects of the vaccines.

Keywords: COVID-19 vaccine, Wait and see, Willingness, Bangladesh, Young adult, Physical
distancing

The coronavirus disease 2019 (COVID-19) pandemic poses a threat to the health and
well-being of humans [1]. Numerous strategies have been implemented worldwide to
reduce the spread of COVID-19, including lockdowns, closing business, school closure,
travel bans, social distancing, case isolation, contact tracing, quarantine, enhanced sur-
veillance, and testing [2,3]. However, only these preventive measures cannot ensure re-
ducing disease burden due to COVID-19. Vaccination is an important strategy to pre-
vent infection and to reduce the mortality of many infectious diseases [4-6], especially
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COVID-19. The U.S. Food and Drug Administration first au-
thorized a vaccine for COVID-19 in December 2020 [7].

Vaccine availability or vaccination campaigns will never
ensure higher vaccination rates [8] because misinformation
and conspiracy theories can influence vaccine uptake [5]. Al-
though studies reported numerous reasons for willingness or
unwillingness to take COVID-19 vaccines, these are highly
contextual. Hence, it is urgent to examine under which con-
ditions people are willing, hesitant or unwilling to take COV-
ID-19 vaccines. Such public preference for vaccination may
have useful information for the policymakers to develop ef-
fective and efficient vaccination programs [8].

People’s willingness to take COVID-19 vaccine have previ-
ously been examined [1,4,5,9]. Much of these studies were
conducted to receive the hypothetical vaccine [1,4,5,10]. How-
ever, only assessing the willingness to vaccination will not pro-
vide sufficient information on inoculation especially when it
comes to the deadliest disease of COVID-19. In many cases,
government is offering benefits to take COVID-19 vaccines.
On the other hand, there are numerous protests on anti-vac-
cination in different parts of the world. Some people may be
willing for inoculation but want to wait before taking the final
decisions on inoculation. On the other hand, some people
may be unwilling to take vaccines at present; however, they
desire to wait before inoculation [8]. These two groups are
very critical for the vaccination program. The success of a
mass vaccination campaign depends on the public percep-
tions and their acceptance of vaccines [1].

Bangladesh is one of the most affected countries by the
COVID-19 pandemic in South Asia. By January 15, 2022, the
country had experienced the 2nd highest number of cases,
the 3rd highest number of deaths in South Asia [11,12]. The
first confirmed case on COVID-19 in Bangladesh was detect-
ed on March 8, 2020, and by July 9, 2021, the confirmed cases
of COVID-19 had crossed 1 million [11]. The government of
Bangladesh has taken extensive measures to control the spread
of COVID-19 disease, including mandatory face masks in pub-
lic spaces, compulsory social distance, lockdowns, contact
tracing, case isolation, quarantine, and closing educational
institutions. The COVID-19 vaccination program was launched
in Bangladesh on 27 January 2021 starting with people of 40
years or above, government officials, and front-line workers
using an app-based registration system. At the time of con-
ducting this study (August 7 to September 18, 2021), individ-
ual’s below 25 years were out of mass vaccination coverage in
Bangladesh. Younger generation is at high risk because they
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may be reluctant to undertake the precautions [13] or may be
unwilling to take vaccine. In addition, secondary transmis-
sion of COVID-19 can occur in educational institutions if the
preventive measures are not strictly maintained [14,15].

There is no agreement among the recent studies which risk
perception variables influence to take COVID-19 vaccines [1].
Previous studies have reported a wide range of factors that
influence people’s intention to take COVID-19 vaccines (e.g.,
[5,6,10,16-21]), including concern about the possible side ef-
fects, safety of vaccine, and effectiveness of the vaccine. Indi-
viduals may be fearful towards vaccine due to the misunder-
standing that vaccine will pose a risk of being infected or may
perceive vaccine is not necessary [22]. Therefore, people tend
to get more information on COVID-19 vaccine safety [23],
which, in turn, affects people’s trust in vaccine safety [1]. Re-
search showed that individuals who perceive higher COV-
ID-19risk, they intend to follow preventive measures, such as
maintain social distancing, regular hand washing, and wear-
ing facemask [15,20,21,24].

Vaccine safety is one of the factor which determine indi-
viduals desire to wait and see to take a vaccine [1,22]. Most
recently, some studies investigated public preference to wait
and see to take the COVID-19 vaccine: Netherlands [8], the
United States [25], China [26], and Finland [1]. Numerous
studies have been conducted focusing on students’ percep-
tion on COVID-19 [13] and their willingness to take vaccine
[20,25].

In the context of Bangladesh, studies have explored will-
ingness to take COVID-9 vaccine [27,28], willingness to pay
for vaccine [18], and COVID-19 vaccine hesitancy [17]. A num-
ber of studies have been conducted focusing on university
students’ perception on COVID-19 [29] and vaccine accept-
ability [30]. However, the likelihood that people may desire to
wait to take COVID-19 vaccine was overlooked intentionally
or unintentionally. Our study addresses this gap by investi-
gating the university students’ willingness to take COVID-19
vaccine and their desire to wait and see to take COVID-19
vaccine. The acceptance of COVID-19 vaccines by the mass
people must be evaluated by the policymakers to design na-
tional plans and policies of vaccination programs.

The main goal of this study is to evaluate the intension to
take COVID-19 vaccines among the Bangladeshi university
students who are aged between 18 to 25 years. Specific objec-
tives include (1) to obtain information on students’ perceived
risk of COVID-19 and vaccine hesitancy against COVID-19,
and (2) to examine the factors that determine students’ will-
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ingness and their desire to wait to take COVID-19 vaccine.
This study employed Health Belief Model (HBM) and Theory
of Planned Behavior (TPB). The analysis of this study can be
seen as a partial test of HBM and TPB, in the context of COV-
ID-19, with the data from the collected from the university
students in Bangladesh.

The HBM was originally developed by Irwin M. Rosenstock
to predict health-promoting behaviors [31]. This framework
has been used to explore the intension to uptake COVID-19
vaccine [17,18]. According to the HBM, the intention to take
COVID-19 vaccine among the university students depends
on numerous factors, including: (1) perceived susceptibility
(possibility of getting COVID-19), (2) perceived severity (risk
perception of the likelihood of infection), (3) perceived bene-
fits (potential advantage of getting vaccine), (4) perceived bar-
riers (perceived obstacles that may act as impediments to take
vaccine), and (5) cues to action (factors that trigger an indi-
vidual to take vaccine) [20,31].

The TPB is used to determine the individual’s intention to
get vaccinated [10]. This model assumes that actions are de-
termined by intentions and perceived behavioral control [15].
According to this model, the intention to get vaccine are de-
termined by attitudes towards vaccine, subjective norms, and
perception of behavioral controls [10,15].

In this study, we hypothesized that during the current COV-
ID-19 pandemic, individuals would like to get COVID-19 vac-
cine (willingness to take vaccine). However, misinformation
about the side effects and effectiveness of vaccine might affect
the intention to take the vaccine [18]. We also expected that
some people may desire to wait to take COVID-19 vaccine.

An online self-administered questionnaire survey was con-
ducted among university students of Bangladesh during the
August 7 to September 18, 2021. The survey was designed to
measure university students’ knowledge and attitude about
COVID-19, risk perceptions, willingness, and hesitancy to take
COVID-19 vaccines.

Measures
The socio-demographic questions comprised of age, sex, mar-
ital status, level of education (undergraduate/graduate), resi-
dence (rural/urban), income, and so forth.

Health related variables were measured using two ques-
tions: (1) Thad a COVID-19 infection. (2) do you have any chro-

276

nic diseases? The response alternatives for the health-related
variables were dichotomous (yes/no). To measure self-effica-
cy, the respondents were asked two items (question asked):
(1) Do you practice social distancing (avoid leaving home/
avoid crowded)? (2) Do you wear a face mask when outside?
The response alternatives for these two questions were always,
sometimes, and never.

Perceived susceptibility and severity consisted of two ques-
tions: (1) I am worried of getting COVID-19 myself. (2) I think
there could be a new outbreak of COVID-19 in Bangladesh.
The response alternatives include agree, disagree, and unde-
cided. The perceived benefits of getting COVID-19 vaccine
were examined by two items: (1) I think vaccine will provide
me full protection from being infected with COVID-19. (2)
think we will be able to resume our classes physically soon
after vaccination. The response alternatives include agree,
disagree, and undecided.

To measure COVID-19 vaccine hesitancy (perceived barri-
er), the respondents were asked three items: question asked:
(1) COVID-19 vaccine is not safe; (2)  am worried about some
side effects of the COVID-19 vaccine; and (3) the effective-
ness of COVID-19 vaccine is very low. The response alterna-
tives include agree, disagree, and undecided.

Cues to action were measured using one: Do you think you
need more information about the COVID-19 vaccine? The
response alternatives included yes/no.

The willingness to receive COVID-19 vaccine was mea-
sures using one item: If you have an opportunity to be vacci-
nated, do you willing to get the COVID-19 vaccine? The re-
sponse options included: willing, unwilling, and undecided.
Subsequently, they were asked whether they desire to wait
and see to take COVID-19 vaccine which was measures by a
single item. A dichotomous response option (yes=1, no=0)
was used to measure their willingness to wait to take vaccine.

Participants’ recruitment

The inclusion criteria for the interviews were aged between
18 to 25 years and currently studying in either private or pub-
lic universities in Bangladesh. Recruitment of respondents
occurred via email and social media platforms, including
WhatsApp and Facebook Messenger. Potential respondents
were emailed and were asked to contact the researcher if they
had any queries about the study.

Sample size
The required sample size for this study was 385 based on en-
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rolled students in university in Bangladesh (11,797,996 en-  Table 1. Socio-demographic characteristics of respondents (n=310)
rolled students in the university in 2019 [32]), a 5% margin of

Characteristic Frequency (%)
error with a 95% confidence interval (CI) and a 50% preva- Sex
lence rate. A total of 314 students filled the survey form. We Male 156/(503)
could not collect the required number of samples since the Female 154 (49.7)
universities were closed for COVID-19 outbreak. Finally, 310 Age (yr)
valid responses (four ineligible responses) were considered 18-21 146 (47.1)
for the data analysis. 22-25 164 (52.9)
Type of university
Data analysis E“_blic 22? gg'g)
t .
Statistical analyses were conducted in IBM SPSS Software ver. Resr;éz:ce (132
24.0 (IBM Corp., Armonk, NY, USA). Descriptive analyses Urban 245(79.0)
were performed to calculate frequencies and percentages. Rural 65(21.0)
Binary logistic regression was used in this study to explore Marital status
the factors affecting students’ intension to take COVID-19 Married 18(5.8)
vaccines. Single 292 (94.2)
Having personal income
Ethical consideration Yes 124{400)
Participation of respondents in this study was voluntary. The ANZ clevel 186(600)
. . . . cademic leve
respondents provided their informed consent in the online Undergraduate 250 (806
survey platform to participate in this study before they pre- Graduate 60(19.4)
cede the survey items. The respondents were also informed Health status
about the objective of the study, confidentiality and anonym- Poor 19(6.1)
ity, and their freedom to withdraw from the study at any point Good 152 (49.0)
of the survey. This study was conducted in accordance with Fair 139(44.8)
the Declaration of Helsinki.
0 25 50 75 100 (%)
E E’g | am worried of getting COVID-19 myself &
ges
8 § | think there could be a new outbreak of &
2]

COVID-19 in Bangladesh

I think vaccine will provide me full
protection from being infected with COVID-19 &

I think we will be able to resume our
classes physically soon after vaccination

Perceived
benefits

COVID-19 vaccine is not safe

| am worried about the some side effects of
the COVID-19 vaccine

Perceived barriers

The effectiveness of COVID-19 vaccine is
very low

Agree & Disagree & Undecided

Fig. 1. Perceived severity, susceptibility, benefits, and barriers to take coronavirus disease 2019 (COVID-19) vaccine.
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Respondents were aged between 18-25 years old and were
predominately in the undergraduate level (80.6%). The ma-
jority (79.0%) of respondents was from urban areas and 40.0%
respondents had an income. Nearly, three-quarters of respon-
dents (73.2%) studied in private universities. Around 6.1% re-
spondents informed their current health status was as poor.
Respondents’ characteristics are presented in the Table 1.

Most of the respondents (76.8%) believed that there will be
a new outbreak of COVID-19 in Bangladesh and 67.1% re-
spondents felt worried of getting COVID-19 (Fig. 1). Fig. 1
shows perceived benefits of respondents to take COVID-19
vaccines. Over three-fourth of respondents (75.8%) believed
they can start their classes physically after vaccination. How-
ever, most of the respondents (44.8%) considered vaccination
will not provide them full protection of being infected with
COVID-19.

The results showed that a large proportion of respondents
disagreed with the two-hesitancy statements: (1) The effec-
tiveness of COVID-19 vaccine is very low (50.0%) and (2) CO-

8 Desire to waitand see @ Do not want to wait and see

100

75

50 -

(%)

Willing (n=285) Unwilling (n=9) Undecided (n=16)
Fig. 2. Respondents” willingness and desire to wait and see to take

coronavirus disease 2019 (COVID-19) vaccine.

CJ Sometimes

Wearing facemask when outside

VID-19 vaccine is not safe (81.6%). On the other hand, major-
ity of the respondents (62.6%) were concerned about the side
effects of the vaccine.

Results of this study showed that 91.9% of responders were
willing to take vaccines while 2.9% were unwilling and 5.2%
were still undecided whether they will take the vaccines. For
the desire to “wait and see” to take COVID-19 vaccine, around
37.1% (n=115) of respondents preferred to wait to take the
vaccine (Fig. 2).

Over one-fifth (21.9%) of the respondents had diagnosed
with COVID-19 and 11.6% respondents have been facing
chronic diseases. Regarding the personal health measures,
majority of the respondents (92.3%) informed that they al-
ways use face mask while they go outside of their houses and
rest of the respondents use it sometimes (Fig. 3). On the other
hand, when they were queried about social distancing, 51%
of respondents informed that they always try to practice so-
cial distancing and only 1.9% respondents never practice so-
cial distancing (Fig. 3). Interestingly, over four-fifth of the re-
spondents informed that they need more information on
COVID-19 vaccine.

Factors associated with the intention to take COVID-19
vaccines
We performed regression analysis to identify the determinants
of COVID-19 vaccination intension in terms of socio-demo-
graphic characteristics, and HBM and TPB constructs (Table 2).
First, we analyzed the willingness to take COVID-19 vac-
cine, in which respondents selected one of the three choices:
willing, unwilling, and undecided. For the analysis, we dichot-
omized the response variables into two variables: an “agree”
variable containing the choices for the willingness to take
vaccine and “otherwise” variable containing the choices for
“unwilling” and “undecided.” Second, we analyzed the data
from the follow-up question asking whether they desire to

Always B Never

Practicing social distancing

100 (%)

Fig. 3. Use of facemask and practicing social distancing by the respondent.
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Table 2. Summary statistics of the selected variables

Variable Variable description Mean?+SD
Socio-demographic

Age Age of respondents (>22 yr=1, <21 yr=0) 0.53+0.50

Sex Sex of respondents (female=1, male=0) 05+05

Marital status Marital status of respondents (unmarried=1, married=0) 0.94+0.23

Residence Area of residence (urban=1, otherwise=0) 0.79+0.41

Income Having personal income of respondents (yes=1, no=0) 0.40+0.49

University Type of university (private=1, public=0) 0.73+0.44
Health related variables

COVID-19 experience Respondent diagnosed with COVID-19 {yes=1, no=0) 0.22+0.41

Chronic disease Respondent has chronic disease (yes=1, no=0) 0.12+£0.32
Self-efficacy

Facemasks Respondent use facemask out-of-home (always=1, otherwise=0) 0.92+0.27

Social distancing Respondent maintains social distance in public (always=1, otherwise=0) 0.46+0.50
Perceived severity and susceptibility

Worried of getting COVID-19 I am worried of getting COVID-19 myself (agree=1, otherwise=0) 0.67+047

New outbreak | think there could be a new outbreak of COVID-19 in Bangladesh (agree=1, otherwise=0) 0.77+0.42
Perceived benefits

Protection I think vaccine will provide me full protection from being infected with COVID-19 (agree=1, otherwise=0) 0.32+£047

Class starts I think we will be able to resume our classes physically soon after vaccination (agree=1, otherwise=0) 0.76+0.43
Perceived barriers

Vaccine safety COVID-19 vaccine is not safe (agree=1, otherwise=0) 0.04+0.19

Side effects I am worried about some side effects of the COVID-19 vaccine (agree=1, otherwise=0) 0.63+0.48

Effectiveness The effectiveness of COVID-19 vaccine is very low (agree=1, otherwise=0) 0.17+0.38
Vaccination intension

Willingness If you have an opportunity to be vaccinated, do you willing to get the COVID-19 vaccine? (willing to take 0.92+0.27

vaccine=1, otherwise=0)

Desire to wait and see Do you plan to “wait and see” to take COVID-19 vaccine? (yes=1, no=0) 0.37+0.48
Cues to action

Vaccine information Respondent needs more information about COVID-19 vaccine (yes=1, no=0) 0.81+0.39

SD, standard deviation; COVID-19, coronavirus disease 2019.
aCalculated from the questionnaire survey data, 2021.

wait to take COVID-19 vaccine, in which respondents select-
ed one of the two choices: yes and no. In the binary logistic
regression model, the dependent variable becomes the natu-
ral logarithms of the odd when a positive choice is made. Hence,
binary logistic regression model was used in this study to iden-
tify the factors that determine students’ willingness to take
COVID-19 vaccine and their desire to wait and see to take
COVID-19 vaccine.

The findings of the logistic regression model are presented
in the Table 3. Both of the models were statistically significant
and no multicollinearity issues were detected.

Model 1 presents the willingness of respondents to take
COVID-19 vaccine (Table 3). Our results suggest that the prob-
ability of willingness to vaccination was lower among the pri-
vate university students as compared to the public university

https://doi.org/10.7774/cevr.2022.11.3.274

(odds ratio [OR], 0.19; 95% CI, 0.04-0.97). Individuals con-
cerned with the vaccine safety were less willing for vaccina-
tion against COVID-19 (OR, 0.07; 95% CI, 0.01-0.44). Side ef-
fects of vaccine had negative and significant effects on the
willingness to take vaccine, meaning that respondents who
were concerned about the side effects of the vaccine were
less willing to take vaccine (OR, 0.21; 95% CI, 0.05-0.89).

The results (model 2) showed that unmarried respondents
were more likely to express their desire to wait to take COV-
ID-19 vaccine as compared with the married respondents
(OR, 7.76; 95% CI, 1.50-40.27). Respondents who were con-
cerned about the side effects of the vaccines were more will-
ing to wait to take vaccine (OR, 2.82; 95% CI, 1.54-5.17). The
significant positive coefficient of the effectiveness of the vac-
cine variable implied that those respondents believed in the
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Table 3. Binary logistic regression model for factors associated with the desire to wait and see to take COVID-19 (n=310)

Model 1: willingness to take vaccine

Model 2: desire to wait and see to take vaccine

Variable

B+SE Exp(B) (95% Cl) B+SE Exp(B) (95% Cl)
Age -0.16+0.52 0.86(0.31-2.36) 0.19+0.27 1.20(0.71-2.05)
Sex 0.30+£0.52 1.34(0.49-3.71) -0.04+0.28 0.96 (0.56-1.65)
Marital status 051£1.11 1.67(0.19-14.65) 2.05+0.84* 7.76 (1.50-40.27)
Residence -0.38+0.62 0.68(0.20-2.32) -0.30+£0.34 0.74(0.38-1.44)
Income -0.89+0.53 0.41(0.14-1.17) 0.27+0.30 1.32(0.73-2.36)
University -1.68+0.84* 0.19(0.04-0.97) 051+0.35 1.66 (0.84-3.28)
Worried of getting COVID-19 0.81+0.53 2.24(0.79-6.32) 0.06+0.30 1.06 (0.59-1.91)
New outbreak 0.60+0.59 1.81(0.57-5.76) 0.10+0.34 1.11(0.57-2.16)
Protection 1.59+0.85 491(0.93-25.92) 0.18+0.31 1.19(0.65-2.20)
Class start 0.97+0.56 2.64(0.88-7.94) -0.29+0.32 0.75(0.40-1.41)
Vaccine safety -2.68+0.95** 0.07 (0.01-0.44) 0.50+0.77 1.65(0.36-7.43)
Side effects -1.56+0.74* 0.21(0.05-0.89) 1.04+£0.31*** 2.82(1.54-5.17)
Effectiveness -0.60+0.60 0.55(0.17-1.77) 0.88+0.37* 2.41(1.16-5.01)
COVID-19 experience 1424078 412(0.90-18.89) -069+0.35* 0.50(0.26-0.99)
Facemasks 0.10+091 1.10(0.18-6.58) -1.39+0.53** 0.25(0.09-0.70)
Social distancing 0.07+054 1.08(0.38-3.08) 0.56+0.29* 1.75(1.00-3.07)
Chronic disease -0.74+0.68 0.48(0.13-1.80) 0.24+0.40 1.27(0.58-2.79)
Vaccine information -0.34+0.84 0.71(0.14-3.72) 0.84+0.40% 2.32 (1.06-5.09)
Constant 3.79+1.87% 4431 -3.25+1.138** 0.04

Authors' calculations based on Questionnaire Survey data (2021).
COVID-19, coronavirus disease 2019; SE, standard error; Cl, confidence interval.
*p<0.05. **p<0.01. ***p<0.001.

lower effectiveness of the vaccine were more likely to choose
the wait and see option (OR, 2.41; 95% CI, 1.16-5.01). Further-
more, we observed that respondents who were infected with
COVID-19 they were not prone to selecting wait and see op-
tion to take vaccine (OR, 0.50; 95% CI, 0.26-0.99).

Mixed effects were found in the case of practicing health
rules with positive relationship for the respondents who main-
tain social distance (OR, 1.75; 95% CI, 1.00-3.07) and negative
for the respondents who wear facemask (OR, 0.25; 95% CI,
0.09-0.70), and both of these relationships were statistically
significant. Respondents who indicated that they need more
information on vaccines were more prone to select wait and
see option (OR, 2.32; 95% CI, 1.06-5.09).

This study provided insights into university students’ inten-
tion to take COVID-19 vaccine using various socio-demo-
graphic, health-related, and behavioral variables. Although
majority of the respondents (91.9%) were willing to take vac-
cine, 37.1% respondents still desire to wait and see before in-
oculation. The reason behind their desire to wait was to see

the experiences of others are known [8]. The findings of our
study was similar to that of Du et al. [26], which reported that
37.2% Chinese mainlander’s chose to wait and see to take
COVID-19 vaccine. Our study found higher willingness to
take COVID-19 vaccine, which is higher than other studies in
Bangladesh [17,18,27]. This can be explained by the educa-
tion of our studied respondents, as university students have
higher education levels and bio-background [13]. Higher in-
tention to take COVID-19 vaccine were also reported by other
studies in Bangladesh [28].

This study identified numerous factors associated with the
intension to take COVID-19 vaccine. We did not find any evi-
dence of an association between socio-demographic charac-
teristics of respondents (such as sex, income, residence, and
income) and intention to take COVID-19 vaccine. The find-
ings were in the line with those of Shmueli [10] and Kabir et
al. [18] who reported insignificant associations between so-
cio-demographic variables (gender, education) and vaccina-
tion intensions. Furthermore, area of residence did not play
important role for vaccination intentions. This is true in the
sense that all the respondents are educated and the universi-
ties are mostly located in the urban areas. The findings of our
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study were different from those of other studies [17,18,27].

The vaccination intention rate was higher than the previ-
ous study on the public university students in Bangladesh
[30]. The findings showed that respondents from the private
university were less willing to take vaccine. This is due to the
fact that most of the private universities in Bangladesh have
been conducting online academic activities, including online
classes, examinations, and publishing results since the begin-
ning of the lockdown in the country which might influence
their willingness to take the vaccine [33]. According to a fe-
male student of a private university, “I do not have enough
idea about vaccines whether it is safe or not, how effective. I
do not see any logic behind opening educational institutes.
We are quite familiar with these online classes” (female, 2nd
year student of a private university). On the other hand, on-
line classes and examinations were limited in the public uni-
versities. As a result, their educational life has been disrupted
which perhaps the main reason for their higher motivation to
be vaccinated among the public university students. There-
fore, our study provides novel information.

Interestingly, marital status of the respondents was associ-
ated with their desire to wait and see for COVID-19 vaccina-
tion. The results does not corroborate that of Alqudeimat et
al. [5], that reported that unmarried respondents were more
likely to accept COVID-19 vaccine as compared with mar-
ried. These differences in the findings could be due to the tar-
get audiences (our study targeted only university students),
possibility of reopening of universities (married respondents
might be concerned for their family members), as well as CO-
VID-19 situation in Bangladesh at the time of the interview.

The variable chronic disease did not have significant im-
pact on the desire to wait and see. As the coefficient of chron-
ic disease was positive, although not significant, it may be in-
ferred that having chronic disease/health problem might in-
fluence to take the decisions on vaccines uptake. One respon-
dent informed “I am in a huge dilemma about if T should get
vaccine or not. I am also worried to have an allergic reaction,
as I have blood allergy. Government should let people know
that if it is going to be a problem too or not” (female, 3rd year
student of a private university).

In contrast, the respondents who were infected with COV-
ID-19 had a lower intention to wait and see to take vaccine as
compared with who did not. This might be higher disease
risk perception which influence them to take vaccine despite
vaccine concern [1]. This is in line with other study findings
in Bangladesh [18,27]. However, our study findings different
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from other study [10] that showed health-related predictors
did not significantly associated with the intention to receive
vaccine.

Among the preventive behaviors, students were preferred
wearing facemasks over social distancing which is consistent
with the findings of Park and Oh [15]. This suggests the need
to improve the preventive behavior of university students, es-
pecially in the case of social distancing. One male respondent
noted that “we must maintain social distance from each oth-
er” (male, 2nd year student of a private university).

The findings suggest that respondents who always use face-
masks were less likely to select their desire to wait and see to
take vaccine. Surprisingly, our study suggests that, the pro-
portion of respondents who were maintaining social distanc-
ing desire to wait and see for vaccination. As one respondent
informed “Vaccine will not stop from getting the COVID-19.
Even after getting the vaccine, some people are being infect-
ed. The vaccine will help to lower the death rate and suffering
level. Maintaining hygiene and social distancing is the ulti-
mate prevention” (female, 3rd year student of a private uni-
versity).

Although our study found no evidence of an association
between vaccination intension with perceived severity, per-
ceived susceptibility and perceived benefits variables, previ-
ous studies conducted elsewhere reported otherwise [10]. A
study in Bangladesh revealed that perceived benefits are as-
sociated with the vaccine hesitancy [17]. Another study in Is-
rael found that vaccination intention was higher among the
respondents who perceived higher disease severity [10]. Sur-
prisingly, the perceived susceptibility (worried of getting CO-
VID-19) of university students was lower. The findings is con-
sistent with the findings of Park and Oh [15] which reported
lower perceived susceptibility of COVID-19 among the South
Korean adolescents. This may be because students believe
that they are not susceptible to COVID-19 infection which
necessities to increase their perceived susceptibility when
classes will be resumed physically.

Our findings also demonstrated that larger proportion of
respondents believed that the vaccine is safe. Lower rate of
vaccination willingness were reported among the respondents
who were concerned about the COVID-19 vaccine safety, sim-
ilar to what was seen by other studies [6,17,18,28,30]. On the
other hand, the positive association between desire to wait
and see with the side effects and doubts in the effectiveness
of vaccines implied that respondents preferred to delay their
decision to vaccinate. This may be because of the short peri-
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od vaccine development resulting in worries about the side
effects of the vaccine [8]. These results are in the agreement
with those of Alqudeimat et al. [5] and Mouter et al. [8], who
reported that the desire to wait and see to take COVID-19
were higher among the respondents who were concerned
about the side effects and effectiveness of the vaccines. Simi-
larly, a study conducted by Adams et al. [25] in the United
States found that unvaccinated young adult desire to wait
and see to take the COVID-19 vaccine because of their con-
cern over side effects, and safety of the vaccine. One respon-
dent informed “I think the COVID-19 vaccine will show its
side effects in the future, and the vaccine is not well tested.
Now no one knows what will happen” (male, 2nd year stu-
dent of a private university).

Our findings also suggested that the probability to desire to
wait and see was higher among the respondents who want to
get more information on vaccines. Studies reported that mis-
information regarding the side effects and rumors about the
COVID-19 vaccine negatively affect the intention to take vac-
cine [17,18]. This means that respondents were not inclined
to believe the rumors rather they seek more information that
is based on science. This is probably because the respondents
are currently studying at the university level. Our findings are
in the agreement with those of other studies [5,10,19,25,34].
One of the respondents noted, “It is not like I do not want to
take the vaccine. The information about the COVID-19 vac-
cine provided by our government is not enough for me” (fe-
male, 1st year student of a private university). Another respon-
dent informed that “I want to be vaccinated, but the news
about the side effects worries me” (male, 1st year student of a
private university).

The study has some limitations. Since this study adopted
online approach to collect data, individuals without internet
were out of the survey. However, it was the only effective ways
to conduct a survey with the university students since no ed-
ucational institutions were allowed to take classes physically.
Therefore, caution is required before generalizing the find-
ings of this study.

Another concern is the timing of the survey when all the
dormitories of universities were closed in response to COV-
ID-19. Preferences for the willingness to vaccination and de-
sire to wait and see might also be changed through time as
more students get in touch with their peers, as more and more
students will change their attitude towards vaccination. The
data collection period covered the period of COVID-19 out-
break by the infectious Delta variant in Bangladesh. This may
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affect respondents’ willingness to vaccination. Willingness to
wait to take vaccine may also be changed once the potential
side effects and effectiveness of COVID-19 vaccine is readily
available to all. We welcome further studies including face-
to-face interviews using qualitative approach in hard-to-reach
area where internet services are poor or have limited access
to mobile phones or personal computers. Nevertheless, this
study examined a wide range of factors in relations to students’
intention to take COVID-19 vaccine which might help public
health managers to reduce vaccine hesitancy at population
level.

In conclusion, with the spread of COVID-19 throughout
the world, the government is trying to reach the herd immu-
nity through the mass vaccination campaigns. In total, over
90% respondents from the universities of Bangladesh were
willing to take COVID-19 vaccine and only 37.1% respondents
desire to wait to take COVID-19 vaccine, with numerous fac-
tors influencing their intension to take vaccine. This study
found several health beliefs variables correlated with the in-
tention to take COVID-19 vaccine. Our results highlight that
marital status and type of university seems to be significant
predictors of vaccination intention. Other important variables
associated with the intension to take vaccine are concern
about the side effects and effectiveness of the vaccine. How-
ever, individuals who are practicing social distancing at pub-
lic spaces are more likely to wait to take the vaccine. Perceived
susceptibility and COVID-19 preventive behaviors especially,
maintaining social distancing was lower among the universi-
ty students. Such findings are very important for the universi-
ty managers and policymakers to take appropriate measures
for the vaccination programs in Bangladesh and other devel-
oping countries. Although vaccination is one of the efficient
ways to end the COVID-19 pandemic, dissemination of trust-
ed and adequate information on COVID-19 vaccine is essen-
tial to success the nation-wide voluntary vaccination cam-
paign efforts.
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