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ABSTRACT

With the advent of COVID-19 vaccines, countries around the globe are anticipating a way out from the
pandemic. Despite being an initiative to contain the COVID-19 virus spreading, the mass vaccination
program also raised concerns about its consequences on the lifestyle, attitude, and behavioral pattern of
vaccinated people in the post-vaccination period. With this in mind, this study investigated changes in
lifestyle, attitude, and behavior among vaccinated people in Bangladesh. A cross-sectional survey was
conducted incorporating 1227 COVID-19 vaccinated respondents from eight divisions of Bangladesh. The
relative importance index (RIl) was used to assess the most compelling lifestyle, attitude, and behavior
changes, while binary logistic regression was used to identify factors driving the changes. Findings
disclosed that respondents increased the physical contact with non-vaccinated ones and amplified
consuming nutritious food after vaccination. The inclination of avoiding distance, handshaking, abandon-
ing sanitizer and mask, visiting crowded places, traveling, and staying outside longer was found to be
increased among vaccinated individuals. Surprisingly, about seven out of ten surveyed respondents
exhibited a sedentary lifestyle, while 67.37% of respondents showed negative behavioral changes
following the vaccination period. A positive attitude was observed in encouraging others to be vaccinated
against COVID-19. However, 92% of the respondents positively changed their attitude toward the COVID-
19 vaccine after vaccination. Furthermore, the participants’ age, residence, economic status, and educa-
tional level influenced lifestyle, attitude, and behavioral changes positively. The study recommends
informing citizens about the opacity of vaccinations’ ability to contain infections and encouraging them
to continue following COVID-19 protective guidelines.
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Introduction

Like past pandemics, the COVID-19 pandemic is linked with
anxiety, fear, and concerns about the everyday activities of the
common people." The pandemic situation is unique, because
individuals were afraid of becoming infected or transferring
disease, and governments’ efforts to control the pandemic and
stop human transmission of the disease had societal and eco-
nomic ramifications.”* Alongside physical health hazards and
economic consequences, the COVID-19 caused severe mental
trauma among general populations, healthcare professionals,
and children of Bangladesh.”””

The first verified COVID-19 case was reported in
Bangladesh on 8 March 2020. Infection rates appeared to
remain low until the end of March, but in April 2020, a sharp
increase began, with cases doubling times of 2 days.*® The
government’s efforts for containing the COVID-19 transmis-
sions include enforcement lockdown, self-isolation, social dis-
tancing, borders shutdowns, school and university closure,
quarantines, and travel restriction.'®"'? Notably, accompanied
by plasma therapy, some oral medications have become

available to treat COVID-19 infected people, including
Remdesivir, Paxlovid, and the latest Molnupiravir.13
However, like other previous epidemics (Dengue, Cholera),
scientists believe that mass vaccination programs can substan-
tially alleviate the transmission of viruses and ultimately lead to
a normal lifestyle and revitalize the economy.

Like many other countries around the world, Bangladesh
started the vaccination program on 7 February 2021 by import-
ing the Oxford/AstraZeneca COVID-19 vaccine (brand name:
COVISHIELD), manufactured by the Serum Institute of India
and protected by the Oxford-AstraZeneca vaccine patent.'*
Unfortunately, the government was forced to halt the first dose
of the vaccine campaign on 25 April 2021, a day after India
stopped exporting the vaccine due to a record-breaking increase
in cases and deaths there. Bangladesh resumed its vaccination
program by procuring vaccines from other countries, such as
Moderna vaccine from the US and Sinopharm vaccine from
China'>'® and planning to inoculate at least 50 million people
by the end of 2021."” To date, Bangladesh has brought about
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22.6% of its total population under vaccination, markedly lower
than that of India (33%), Sri Lanka (64.1%) and Pakistan
(24%)."® Hence, while implementing the vaccination strategy,
Bangladesh must keep in mind the necessity to acquire more
vaccines in order to meet its immunization targets.

Previous studies indicated that vaccination programs could
impact vaccinated individuals’ lifestyle, attitude, and behavior
because of the protection they received.'”*® Vaccinated indivi-
duals may begin to interact with more people and be exposed to
situations where non-vaccinated individuals are more likely to
become infected. A recent study found that people who have
been vaccinated can harbor viruses in their bodies without
showing any symptoms, which can then be spread to others.*’
Therefore, despite being immunized, everyone should maintain
safety measures, not just for himself/herself, but for people
around. It should also be noted that, since a significant pie of
the Bangladeshi people are yet to be vaccinated, relaxing and
ignoring COVID-19 protocol in their quotidian life may lead to
a spike in cases and could cause another wave of the pandemic.**

There are also some studies on the impact of vaccination
programs on individual behavior. A longitudinal study of
behavior after Lyme disease vaccination in the United
States (US) revealed that individuals who were vaccinated
were less likely to practice two of five preventive behaviors:
Wearing light-colored clothing and using tick repellent.”
In another comparable study conducted in the US stated
that vaccinated individuals interacted with more people in
larger groups during the 2 days following vaccination than
they had prior.* On the other hand, from various studies,
we found the vaccination rollout of a country is challenged
in two ways; change in public adherence to the preventive
measures of infection disease, i.e., behavioral change and
logistic capacity of vaccine delivery.”>*® Besides, a study
suspected that mass vaccination programs might result in
risky behavior among the general people.”’”

The above discussion suggests that vaccination may lead to
a reduction in public health precautions over the world.
Worriedly, neglecting COVID-19 protocol among the vacci-
nated population of Bangladesh may lead to another cata-
strophe as it witnessed in the last one and half years.
Alongside, this could put other unvaccinated and vulnerable
ones at risk of catching the virus, while some may lose their
lives, too. Indeed, the fear that the vaccinated population could
be super-spreaders raised our attention. Thus, the influence of
COVID-19 vaccination programs on immunized individuals
must be investigated. Several studies explored the COVID-19
vaccine-taking hesitancy and acceptability among Bangladeshi
people.”®* ! However, no study investigates the lifestyle, atti-
tude, and behavior changes of vaccinated people in
Bangladesh, a third-world nation with a vulnerable healthcare
system. This study not just determines the changes in lifestyle,
attitude, and behavior in vaccinated people but also attempts to
identify the factors responsible for the changes.

This study will enrich the literature on COVID-19 vaccina-
tion in several ways. First, this is the first kind of study that
examines the impact of the COVID-19 vaccine on the lifestyle
and attitude of vaccinated individuals. Second, a study on the
change in behavior due to vaccination is also absent in
Bangladesh. Third, this study will help policymakers gain

firsthand knowledge about the vaccination’s impact on indivi-
dual lifestyle, attitude, and behavior. Indeed, this will enable
them to develop new policies regarding the vaccinated people
about their public adherence, changing lifestyle, and attitude.

Methods
Study design, sampling, and data collection

A countrywide cross-sectional survey was conducted in
Bangladesh between 28 July 2021 to 13 August 2021. We selected
the citizens of Bangladesh who had already been vaccinated
against COVID-19 before one month of data collection. This is
because it can give a better understanding of vaccinated people’s
changes in lifestyle, attitude, and behavior. To provide a more
substantiated and nationwide image in our research, we included
representative participants from each of Bangladesh’s eight divi-
sions. To reveal reliable and robust results, this study used
a disproportionate sampling based on the population size of
the respective division. Since there is a vast variation in the
population size of the eight divisions, proportionate sampling
would not adequately represent the overall picture of the coun-
try. We used a mixed-method for data collection, i.e., direct
interview method and online survey for several reasons such
as, (i) It allowed rural participants who do not have adequate
internet facilities to participate in the survey; (ii) It allowed
a various range of participant with the different socio-
economic background; (iii) To collect a nationally representative
sample within a limited time frame. However, the direct face-to-
face interview was conducted with a physical distance of at least
2 m and maintained COVID-19 protective norms advised by
World Health Organization (WHO).*

We estimated the sample size for this survey using a 95%
confidence interval and a margin of error of +3%, assuming that
50% of the respondents had a good lifestyle, attitude, and beha-
vior. According to the latest statistics, the adult population of
Bangladesh is 111720699, hence this is the population size of
our study. The target sample size was determined to be 1068
respondents using the Raosoft (http://www.raosoft.com/sample
size.html) sample size calculator and considering the informa-
tion mentioned above. When the survey portal and direct inter-
views were closed, a total of 1243 responses were recorded.
Among the recorded sample, sixteen samples were found
incomplete, and those were discarded from the final analysis.
As a result, this study used a total of 1227 valid samples, which
were well above the minimum required sample. Therefore, our
sample size met the minimum sample size requirement for this
study. Samples were selected based on some criteria. Firstly, it
only included the people over eighteen years of age since the
Government of Bangladesh had availed vaccination to them at
the time of the survey. Secondly, people who have completed
taking both doses of an available COVID-19 vaccine at least
30 days prior to the survey. People, who were over eighteen years
and did not take any or did not complete the second dose of the
COVID-19 vaccine, were excluded from the study sample.

Online data were collected using Google Forms through
a self-reported questionnaire following the snowball sampling
technique, whereas face-to-face interviews were conducted
through personal field visits of data enumerators who are
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postgraduate and had prior experience of data collection. To
collect data through the online portal, a shareable link was
developed using Google Forms. It was widely disseminated
via social media platforms (e.g., WhatsApp, Facebook,
Messenger, Instagram, LinkedlIn, etc.) to the participants who
filled up requested to forward it to others. In addition, the
questionnaire link was sent out through e-mail to the authors’
e-mail list. The goal of the survey was clearly communicated to
the respondents, and their consent was obtained prior to the
data collection. Prior to data collection, a pilot survey was
undertaken on ten vaccinated persons. The questionnaire was
revised and finalized for data collection according to the obser-
vations of the pilot survey. Data obtained from both online
survey and face-to-face interviews were continuously moni-
tored and scrutinized by the researchers for any measurement
errors, duplications, or inconsistencies.

Questionnaire development and measures

A well-structured questionnaire was created in both English
and Bangla language to perform the data collection. The
questionnaire was divided into four sections: (i) socio-
demographic information; (ii) changes in lifestyle after vac-
cination; (iii) changes in attitude after vaccination; and (iv)
behavioral changes after taking the COVID-19 vaccine. It
took 7-10 minutes to complete the survey. Respondents
were asked five questions on their lifestyle changes after
being vaccinated, with the options to respond as either
increased, decreased, or unchanged. We assigned +1, -1,
and 0 for increased, decreased, and unchanged, respectively.
The total score of lifestyle change ranged from -5 to +5. The
cumulative positive score indicated the improved lifestyle
while the minus score denoted the negative lifestyle change.
Cronbach alpha was used to assess items’ internal reliability,
with a coeflicient of 0.72 indicating internal reliability.

The attitudes scores were calculated using the partici-
pants’ responses to five statements, while responses were
recorded on a five-point Likert scale. The scoring was done
in following way ie., strongly agree = 5, agree = 4, neu-
tral = 3, disagree = 2, strongly disagree = 1. The total
attitude scores ranged from 5 to 25, with scores 5 to 15
denoting negative attitudes while 16 to 25 signifying the
positive attitudes. The value of the Cronbach alpha coeffi-
cient was 0.71, marking internal reliability. Respondents were
asked to react to the given 11 statements with a scale of
“Increased = +1,” “Unchanged = 0,” or “Decreased = —1” for
assessing the behavioral changes. However, a reverse scale
was used for negative statements.>* The overall score ranged
from —11 to +11. The cumulative positive score means an
affirmative change in behavior, whereas a negative value
indicates negative change. The value of Cronbach’s alpha
coeflicient was 0.80, reflecting internal reliability.

Data analysis

This study primarily employed frequencies and percentages in
tabular and graphical form to demonstrate the participant’s
responses. Each item of participants’ lifestyle, attitudes, and
behavioral change after COVID-19 vaccination were examined
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through the Relative Importance Index (RII).*>*¢ RII has been
useful in various studies to determine the ranking of the dif-
ferent factors from the viewpoints of different groups.’”*® The
formula for computing RII is as follows:

RII = %}5 (1)

where P is the score given to each statement by the participants,
n is the number of responses in each Likert, Q is the highest
score of the Likert scale, and N is the total number of
participants.

Furthermore, a binary logistic regression was used to
estimate and depict more understanding of the contributing
factors influencing the participant’s lifestyle, attitude, and
behavior change following COVID-19 vaccination. The bin-
ary logit model is considered the best choice for investigat-
ing binary variables since regular linear regression models
(whether simple or multiple) are not appropriate for binary
responses.”® In this study, explained variables are lifestyle,
attitude, and behavior change where the value one was
assigned for the respondent who had a positive change
(Y = 1) and 0 for otherwise (Y = 0). A p-value of < 0.01,
0.05, and 0.1 was used to demonstrate statistical signifi-
cance at the 1%, 5%, and 10% levels, respectively. The
STATA (StataCorp LLC, Texas, USA) version 15 software
was used to analyze the data.

Ethical approval

This study did not require any ethical approval since all human
involvements were ensured following local legislation and
institutional concern. Besides, all proceeds of this study were
conducted as per the Helsinki Declaration principles of the
human subject survey.

Results
Socio-demographic characteristics of participants

Table 1 illustrates the personal and clinical characteristics of
the studied respondents. Among the respondents, more than
half (59.17%) were males, and the rest were females. Nearly half
of the participants (48.97%) were under the age of 36, with
around a quarter falling into both the middle and old age
categories. Approximately half of the participants (49.40%)
lived in the urban area, whereas 21% of participants were
from rural and the rest (29.6%) were from semi-urban areas.
Only 5.87% of respondents had completed their primary
school, while over 55% had completed their university degrees.
Regarding the monthly family income, more than half of
respondents (60.88%) remained in the lower-middle income
group, and 30.97% of participants were from the upper-middle
income group. Three out of ten respondents had adverse effects
after getting vaccinated, whereas the rest did not observe any
side effects. The most common side effects were muscle pain
(30.22%), fever (28%), headache (20.88%), dizziness (17.33),
weakness (15%), and allergic reaction on the skin (1.33%).
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Table 1. Characteristics of selected respondents (N = 1227).

No. of
Personal and clinical characteristics Level participants (%)
Age (years)? Young (18-36) 601 (48.97)
Middle aged (37-51) 286 (23.31)
Old aged (>51) 340 (27.71)
Sex Male 726 (59.17)
Female 501 (40.83)
Level of education Primary 72 5.87
Secondary 266 21.68
Higher secondary 210 17.11
Graduate 524 42.71
Postgraduate or 155 12.63
above
Total family income (monthly)® Low income 58 (4.73)
Lower-middle 747 (60.88)
income
Upper-middle 380 (30.97)
income
High income 42 (3.42)
Residence area Urban 606 (49.40)
Rural 258 (21)
Semi urban 363 (29.6)
Suffered from any side effect after ~ Yes 372 (30.32)
vaccination? No 855 (69.68)
Which side effect did you suffer Fever 189 (28.0)
from?* Headache 141 (20.88)
Muscle pain 204 (30.22)
Dizziness 117 (17.33)
Weakness 5(2.22)
Allergic reaction on 9 (1.33)
the skin

?Age is categorized according to the National Youth Policy of Bangladesh (2017).

PTotal household income categorized into: Low income (<$85), Lower middle
income ($86 to $336), Upper middle income ($337 to $1040), and High income
(=$1040) according to World Bank income group.

“The number of respondents answered to the question does not equal total
participants who were suffered from side effect due to multiple responses by
a participant.

Change in lifestyle of COVID-19 vaccinated people

The responses to five statements were used to assess post-
vaccination lifestyle change. The statements were ranked
based on the relative importance index (RII) value, and the
estimated findings are illustrated in Table 2. Based on the RII
value, the vaccinated people’s ‘intention to avoid close contact
with non-vaccinated friends and closed one’ ranked first

respondents had decreased their intention, while 9.04% had
raised their intention to contact non-vaccinated relatives or
friends. The second-ranked statement, ‘consuming nutritious
food after vaccination,” increased and decreased among 61.7%
and 16.67% of respondents, respectively. On the other hand,
respondents’ ‘sleeping quality after vaccination’ and ‘intention
to remain physically active’ got lower importance, ranked
fourth and fifth with RII of 0.42 and 0.32, respectively. Thus,
despite a significant variation in sleeping patterns, the majority
of the respondents’ intentions to be physically active remained
basically same as of prior vaccination.

Change in attitude toward COVID-19 vaccine

Like the lifestyle change, the shift in respondents’ attitudes
toward COVID-19 vaccines after vaccination was assessed
using five-point Likert scale statements (Table 3). The esti-
mated RII value ranked the statements. Results revealed that
the highest RII value, 0.83, was calculated for the statement,
‘after taking the vaccine, I encourage my family members to
take the vaccine” More than 96% of the respondents agreed
with this statement, and more than 81% of the respondents
consented positively with ‘vaccination will bring back a normal
life.” After getting vaccinated, more than half of the respon-
dents (55.5%) believed their immunity system improved.
Furthermore, 67.3% of respondents believed that the
COVID-19 vaccine could protect them from future health
threats.

Behavioral changes of vaccinated people

Along with lifestyle and attitudinal changes, the vaccination
against COVID-19 alters the behavioral pattern of the respon-
dents. To elicit responses, eleven behavioral change-related
questions were employed, and RII was calculated to find the
respondents’ most change-explaining question (Table 4).
Results revealed that 78% of participants had decreased their
distance maintaining habit after being vaccinated due to their
apathetic movements. The second and fourth-ranked questions

(RIT = 0.59). However, the results showed that 71.56% of (RII 0.80 and 0.73) indicated that the frequent visits to crowded
Table 2. Question regarding the change in lifestyle after being vaccinated (N = 1227).
No. of participants (%)

Questions Increased Decreased Unchanged Ril Rank

Avoiding close contact with friends and loved ones who aren’t vaccinated? 111 (9.04) 878 (71.56) 228 (18.58) 0.59 1

Consumption of nutritious food after vaccination? 648 (61.7) 174 (16.67) 228 (21.7) 0.55 2

Intention of keeping essentials medication after vaccination? 240 (19.56) 252 (20.54) 735 (59.90) 0.45 3

Sleeping quality after vaccination than previous? 426 (34.7) 78 (6.4) 720 (58.7) 0.42 4

Intention to be physically active after the vaccination? 39 (3.2) 54 (4.4) 1134 (92.4) 0.32 5
Table 3. Statements regarding the change in attitudes toward COVID-19 after being vaccinated (N = 1227).

No. of participants (%)

Statements SA A N D SD Rl Rank

After taking vaccine, | encourage my other family members and relatives to be vaccinated. 744 (60.6) 435 (35.5) 2(34) 3(0.2) 3(0.2) 083 1

| think that the COVID-19 vaccination will bring the normal life back. 720 (58.7) 276 (22.5) 180 (14.7) 48((3.9) 3(0.2) 0.76 2

| think that my immunity system is now more improved after vaccination. 102 (8.3) 579 (47.2) 480(39.1) 57 (46) 9(0.7) 0.66 3

| feel confident that the vaccines can prevent myself from being COVID-19 infected. 216 (17.6) 633 (51.6) 312 (25.4) 63 (5.1) 3(0.24) 0.55 4

| think that vaccines can protect myself from future health threat. 186 (15.2) 639 (52.1) 345(28.1) 51(42) 6(05) 043 5

Note: SA = Strongly agree, A = Agree, N = Neutral, D = Disagree, SD = Strongly disagree.
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Table 4. Questions related to change in behavioral pattern after COVID-19 vaccination (N = 1227).

No. of participants (%)

Questions Increased Decreased  Unchanged RIl Rank
Distance avoiding habit in the public place after vaccination? 957 (78) 114 (9.3) 156 (12.7) 0.84 1
Frequency of visit to crowded areas (Market/Shopping mall/public gathering) after vaccination? 906 (73.8) 174 (14.2) 147 (12) 0.80 2
Intention of abandoning sanitizer and mask after vaccination? 960 (78.2) 102 (8.3) 165 (13.4) 0.76 3
Frequency of traveling after the vaccination? 924 (75.3) 165 (13.4) 138 (11.2) 0.73 4
Your mental health after the vaccination? 968 (78.89) 66 (5.38) 193 (15.73)  0.66 5
Intention of handshaking with friends and surroundings after vaccination? 927 (75.6) 138 (11.2) 162 (13.2) 0.63 6
The duration of staying outside of home after vaccination? 912 (74.3) 153 (12.5) 162 (13.2) 0.57 7
Intention of expending more on protective measures i.e., mask, sanitizers, hand rub after vaccination? 141 (11.5) 945 (77) 141 (11.5) 0.55 8
Communication with medical personnel after vaccination? 54 (4.4) 186 (15.2) 987 (80.4) 0.49 9
Intention of spending more on outside recreational activities after the vaccination? 1044 (85.1) 48 (3.9) 135 (11) 0.42 10
Intention of smoking (for smoker only) after vaccination? 33 (5.1) 39 (6.1) 570 (88.2) 0.35 1

places and traveling increased among 73.8% and 75.3% of the
respondents, respectively. Alarmingly, the intention of aban-
doning sanitizers and mask use after vaccination had increased
among 78.2% of the respondents, while only 13.4% of the
respondents kept the habit unchanged. After being vaccinated,
approximately 75% of the participants increased their willing-
ness to stay outside of their homes and shake hands with friends
and surroundings. Besides, vaccinated peoples’ intention of
spending more time on outside recreational activities increased,
concurred by 85.1% of the respondents. Approximately eight
out of ten respondents reported that their mental health has
improved after vaccination. Although communicating with the
medical personnel remained unchanged for the majority of the
respondents (80.4%), the intention of expending more on pro-
tective measures, i.e., masks, sanitizers, hand rub, etc., decreased
for 77% of the respondents. For nonsmoker respondents, the
behavior of smoking was least presentative, but for smokers, the
smoking habit remains unchanged between prior and post-
vaccine periods. Only a few (6.1%) respondents agreed that
their intention of smoking after vaccination decreased.

Level of change in vaccinated people’s lifestyle, attitude,
and behavior

Figure 1 depicts the percentage of respondents who had posi-
tive and negative changes in their lifestyle, attitude toward the
COVID-19 vaccine, and behavior after receiving the vaccine.
Among the respondents, 28.85% expressed positive changes in

100
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92.45

% of respondents

28.85

lifestyle, whereas a majority portion of respondents (71.15%)
had negative changes. According to the attitude score of sur-
veyed respondents, nine out of ten respondents displayed posi-
tive changes in attitude. In the view of behavioral changes of
studied respondents, 32.63% exposed positive changes, and
67.37% of participants disclosed negative changes.

Factors influencing the lifestyle, attitude, and behavior
change of vaccinated people

A binary logistic model was employed to determine the factors
that significantly influence vaccinated people’s lifestyle, attitude,
and behavior change. As predictor variables, age, sex, residence
area (rural, urban or semi-urban), economic class (based on
income), formal education level, and any side effects of vaccina-
tion were used to explain the focus variable (Table 5). Young
respondents (18 to 36 years) were more likely to have a sedentary
lifestyle, positive attitudinal change toward vaccines, and risky
behavioral changes than older respondents (age > 51 years). The
findings revealed that urban dwellers were more likely to undergo
positive lifestyle and attitudinal changes than rural individuals.
Lower-middle-income people did not show any sign of lifestyle,
attitude, and behavior change. On the other hand, the upper-
middle-income people were more likely to change their lifestyle
and attitude positively after being vaccinated. However, the high-
income group illustrated significant positive lifestyle, attitude, and
behavior change. People with higher education, such as
a bachelor’s degree, are more likely to go through all the positive

32.63

7.55

Lifestyle

Positive change Negative change [ Positive change Negative change | Positive change Negative change

Attitude Behavior

Figure 1. Percentage of respondents having positive and negative changes in lifestyle, attitude toward COVID-19 vaccine, and behavior after being vaccinated

(N =1227).
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Table 5. Binary logistic regression presenting factors influencing the participant’s lifestyle, attitude, and behavior change after COVID-19 vaccination (N = 1227).

Lifestyle change

Attitude change Behavior change

Variable Categories Coef. AOR P-value Coef. AOR P-value Coef. AOR P-value
Age Old aged (>51) (Ref)

Middle aged (37-51) 0.32 1.34 0.17 0.82 1.12 0.26 0.09 1.12 0.23

Young (18-36) —-0.26 0.72 0.04** 0.43 1.76 0.00%** -0.16 0.89 0.00%**
Sex Male (Ref.)

Female -0.18 0.92 0.25 0.04 1.29 0.66 0.10 1.41 0.57
Residence area Rural (Ref.)

Urban 1.27 3.58 0.00%** 1.04 2.85 0.00%** 0.21 1.23 0.18

Semi-urban 0.35 1.42 0.25 0.65 1.21 0.15 0.17 1.19 0.42
Economic class Low income (Ref.)

Lower-middle income 0.92 244 0.19 1.01 2.78 0.24 1.36 217 0.46

Upper-middle income 1.67 3.78 0.07* 1.91 4.21 0.03** 0.92 1.79 0.21

High income 1.92 419 0.00*** 1.28 3.08 0.0.8* 0.02 1.28 0.06*
Education level Primary (Ref.)

Secondary 0.78 1.43 0.23 1.30 1.94 0.17 0.10 1.02 0.49

Higher secondary 0.89 1.67 0.11 1.89 238 0.08* 0.78 231 0.05**

Graduate 1.20 3.89 0.01** 0.06 1.19 0.09% 1.88 4.03 0.00%**

Postgraduate 0.56 1.26 0.00%** 0.89 2.01 0.04%* 2.23 5.47 0.00%**
Suffering from side effects of vaccination Yes (Ref.)

No —-0.89 0.81 0.62 1.23 1.08 0.74 -1.36 0.75 0.36

Note: *** ** and * indicates significance at 1%, 5% and 10% level, respectively. In binary logistic regression, explained variables are lifestyle change (1 if have positive
change, 0 for otherwise), attitude change (1 if have positive change, 0 for otherwise), and behavior change (1 if have positive change, 0 for otherwise). AOR = Adjusted

0dds Ratio, Ref. = Reference category, Coef. = Coefficient.

changes with significant odds. For example, respondents with
postgraduation showed higher odds of going through positive
behavioral changes than primary-level educated people. Finally,
no link was found between the side effect of vaccination and
a person’s lifestyle, attitude toward vaccines, and behavior change.

Discussion

Post-vaccination infection surges are one of the most raging
risks for any nation. Unfortunately, still adequate amount of
research is required to validate whether a COVID-19 vaccine
can provide life-long protection against the deadly virus.
A recent study showed that the Moderna mRNA-1273 vaccine
ensures antibody protection against COVID-19 up-till six
months after its second dose.*® Despite the fact that numerous
vaccinations have been developed and are being used around
the world, the virus continues to spread, owing to its rapid
mutations.*' However, vaccinated people’s risky behavior and
sedentary lifestyle changes are also responsible for increasing
COVID-19 infection rates. Under these circumstances, our
study was an effort to explore post-vaccination lifestyle, atti-
tude, and behavior change by incorporating 1227 vaccinated
individuals of Bangladesh.

According to the findings, maintaining distance was the
most avoided phenomenon among the respondents, as the
majority of them claimed that they wanted to expand intimate
touch with their friends and loved ones. This is obviously
a worrisome revelation, as avoiding intimate contact with
friends and family may increase infections, as the majority of
recorded cases are considered to be transmitted through family
and close friends.*> Hence, allowing close contact may not be
that serious for youth but can be lethal for the elder ones of the
families because old aged people have a 23-fold higher risk of
COVID-19 death and infection than those are middle and
young aged.*’ Reportedly, an increase in nutritious food intake
was observed among more than 60% of the participants. This
may roughly represent that people have resorted to consuming

more nutritious food to boost their immunity. Intention to
keep essential medicines at home, intention to perform physi-
cal activity, and sleeping quality was found to be less volatile as
the majority of the participants reported no change. However,
a notable portion of the respondents claimed that they enjoy
more sound sleep following vaccination. Sound sleep is inex-
tricably associated with the psychological state of an
individual.** Since a COVID-19 vaccine is expected to boost
people’s confidence in their ability to defend themselves from
the deadly virus; thus, it can help them enhance their sleeping
quality and reduce their stress levels. Overall, this study found
a considerable change in lifestyle after vaccination, with
approximately three-quarters of the participants reporting
a move to a sedentary lifestyle.

Our study further revealed a positive change in attitudes
among vaccinated respondents toward a COVID-19 vaccine as
more than 90% of them were found to be optimistic and
confident regarding a COVID-19 vaccine. Happily, the major-
ity of the respondents claim that they will convince their family
and relatives to take a vaccine as the preponderance of them
believed COVID-19 vaccines can bring back a normal life.
Similar findings were also observed in the study of Hossain
et al.?® Therefore, it is clear that persons who have been
vaccinated will play a critical role in persuading others to get
vaccinated. This will hasten the vaccination campaign in
Bangladesh, resulting in more people being vaccinated and,
in turn, limiting the virus’s spread.*** However, a sizable
portion of the participants were overconfident in their ability
to prevent COVID-19 infection and potential health risks after
vaccination. It might play a decisive role in deceiving them to
adopt a sedentary lifestyle that may put them at risk of getting
other health issues, deteriorating their overall well-being.

Moreover, behavioral changes seemed negative among the
lion’s share of the sample studied. In particular, the partici-
pants largely overlooked distance maintaining habits in public
places, whereas visiting crowded places was also reported more
frequently. This finding was contradicting the study of



Rahamim-Cohen et al.*” demonstrating that less than half the
respondents in a sample of Israel continued adhering to social
distancing. Besides, a recent report by the World Economic
Forum (WEF)** showed that the majority of the participants
were found to follow social distancing following vaccination. It
was surprising that roughly three-quarters of the total partici-
pants stated an escalation in their visit to crowded places,
traveling, time of staying outside, and handshaking with
friends and others after being vaccinated. What is more con-
cerning is that nearly 78% of the total participants stopped
wearing masks and using sanitizer. Moreover, nearly 85% of
the respondents reported expanding their outside recreational
activities for a longer period. These findings are way depressing
compared to a report from the USA, the UK, Germany, France,
Italy, Brazil, Mexico, Japan, and Spain, where more than 75%
of participants in the study were willing to maintain social
distance and wearing masks even after being vaccinated.*®
Moreover, a previous study led by Wright et al.*’ showed that
some portion of UK adults refused to maintain social distan-
cing, whereas the report of The Guardian® stated that Israelis
are curbing safeguarding practices and behavior following
being vaccinated. Previous studies on changes in behavior
and health safety measures among US residents after receiving
the Lyme disease and influenza vaccines found that respon-
dents were reluctant to maintain health safety precautions and
a healthy behavioral pattern.*>**

Nonetheless, the results of our research are really alarming.
Indeed, all of these disparaging behavioral patterns may surely
contribute to an increase in infections in the following days.
Apart from the aforementioned findings, a significant pie
(four-fifth) of the selected respondents reported the improve-
ment in mental health. This could be explained by the fact that
the COVID-19 vaccination helps to alleviate people’s pan-
demic-related trauma, hence reducing stress, enhancing con-
fidence, and restoring psychological balance.”’ However,
a minimal change was witnessed in maintaining contact with
health professionals and smoking frequency among the
smokers.

Since the COVID-19 pandemic has sparked discrimination
against persons from specific socio-economic backgrounds,’
the vaccination can alter people’s lifestyles, attitudes, and beha-
viors based on their socio-economic status. Therefore, we
explored determinants of changes in lifestyle, attitude toward
vaccine, and behavior. As discernable, young people showed
a greater likelihood to adopt a sedentary lifestyle and risky
behavioral patterns after being vaccinated. This finding is con-
sistent with the study of Rahamim-Cohen et al.*” where they
found younger people are more reluctant to health safety
measures and health-friendly behavior. Alongside, a study led
by SPI-B> indicated that in the UK, people aged 18-24 are
more reticent to maintain protective measures following vac-
cination. Furthermore, when compared to young people,
elderly adults have a stronger desire to protect themselves
even after being vaccinated.”” However, youth were likely to
develop a more positive attitude toward the COVID-19 vaccine
following being vaccinated. Since the COVID-19 vaccine is an
emerging subject in the modern world and as young indivi-
duals are more exposed to information,”* they can better
understand the essence of a potential vaccine to be a vital
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tool to confront this pandemic. Also, youth are less circum-
scribed to prejudices than older ones™ as they are more likely
to follow the ways of science.

Interestingly, results revealed that respondents from urban
areas have higher odds of shifting to a healthy lifestyle and are
more likely to be optimistic about the vaccines following vac-
cination. Since most urban populations tend to be more edu-
cated in Bangladesh,® they might be more cautious about their
health. Also, the majority of the urban residents are believed to
be void of prejudices,”” and they can accept anything after their
own judgment. A plethora of scientific studies and academic
reports are gradually disclosing the efficacy and significance of
a COVID-19 vaccine as potential protection against the deadly
virus. As urban people are more exposed to information
sources and the internet,”® they get to know the benefits and
efficacy of a vaccine more compared to rural and suburban
residents, end subsequently they can change their lifestyle.

Further, upper-middle income and high-income people
hold a greater likelihood of following a healthy lifestyle while
possessing a more positive attitude toward a COVID-19 vac-
cine after being vaccinated. Besides, individuals with high
income also seem to have positive behavior after being vacci-
nated. This could be ascribed to the fact that people of higher
income levels are more concerned about their health and
safety.s9 Moreover, as income increases, the standard of living
also upgrades,®® which, eventually improves one’s perception
of health and well-being. However, it’s not surprising that
people with greater education levels (e.g., graduation and post-
graduation) are more likely to lead a healthy life and have more
trust in the vaccine following the vaccination. Furthermore,
people with a greater level of secondary, graduate, or postgrad-
uate education are more likely to change their behavior pat-
terns positively. Education is, without question, one of the
most important factors of health awareness that influences
one’s behavior and lifestyle in response to any disease.

Our study paves the way to further research avenues as it is
circumscribed with certain limitations. This study did not
consider the physiological data of the respondents and only
focused on their socio-economic factors in evaluating the
changes in lifestyle, attitude, and behavioral patterns. A large
portion of the respondents participated in the self-
administered survey on the internet and social media, whereas
face-to-face interviews could have engaged a more diversified
range of respondents with versatile socio-economic character-
istics. Since we conducted a quick survey-based study,
a countrywide study may reveal more actual circumstances.
Despite of these limitations, our study will help authorities
understand people’s lifestyle and behavioral change and
address possible public health concerns following COVID-19
vaccination.

Conclusion

COVID-19 vaccines come forward to evacuate the global popula-
tion from the turmoil of life threats, economic distress, and
painstaking consequences. Vaccination aims to provide short-
term safety while breaking the infection chain through prevention
measures is more life-saving. Although being vaccinated may
increase one’s confidence in health safety measures and
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protection apart from boosting immunity, for ensuring long-term
safety, the growing defiance among vaccinated people toward
preventive activities immediately needs to be controlled. If the
current attitude persists and the sedentary lifestyle of the
Bangladeshi people continues, catastrophe is not far beyond as
the COVID virus is highly mutant.”® Thus, an explicit peril may
emerge even after continuous vaccine inoculation in Bangladesh.
Therefore, changing the general population’s behavior is not an
easy task when they assume to be protected. However, the coun-
try’s health authority may arrange mass campaigns to ensure that
every vaccine recipient understands that vaccine may not provide
adequate protection for at least the first 21 days®' and are suscep-
tible to spread the infection get infected from others. Specifically,
general awareness needs to be created by any means.
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