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ABSTRACT
Aim: This study investigated the knowledge and attitudes towards COVID-19 in Bangladeshi adults
by online and phone survey methods during the early stage of its spread.
Methods: Data were collected through phone calls (April 14-23, 2020) and online survey (April 18-
19, 2020) in Bangladesh. The questionnaire had 20 knowledge questions with each correct response
getting one point and incorrect/don’t know response getting no point (maximum total knowledge
score 20). Participants scoring >17 were categorized as having good knowledge.

Results: The percentages of good knowledge holders were 57.6%, 75.1%, and 95.8% in the phone,
online non-medical, and online medical participants, respectively. Most of the phone and online
participants had good knowledge of the preventive practices of COVID-19. However, among the
non-medical participants (both phone and online), the correct response rates were lower than 80%
for the knowledge questions asking about the facts that - some patients may have no symptoms,
diarrhea is a symptom of this disease and that it cannot be prevented by any currently available
medication. Male gender, higher education, living in town/urban areas, good financial condition,
and use of internet were positively associated with higher knowledge score among the non-medical
participants. However, higher knowledge score was associated with having less confidence in the
final control of COVID-19.

Conclusion: Our study identified some COVID-19 information that were less known among the
participants and the potential factors that were associated with having good versus poor
knowledge. Besides, this study sheds light on the attitude of Bangladeshi adults towards COVID-19.

Keywords: knowledge, attitude, COVID-19, SARS-CoV-2, 2019-nCoV

different countries around the world are
providing additional advice and adopting
further measures e.g., complete or partial
shutdown of different areas. An important
determinant of peoples’ adherence to these
guidelines and measures could be the
Knowledge, Attitudes, and Practices (KAP)
towards COVID-19 of the respective
population [3-5]. Furthermore, information
about KAP of the general population may
guide the policymakers and researchers
tremendously to develop effective strategies
to face this kind of rapidly evolving crisis.
Some COVID-19 KAP survey reports
from different countries [1,6-10], including
Bangladesh [11], are available already.
However, most of these surveys were

INTRODUCTION

Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2), the causative
pathogen for Coronavirus Disease 2019
(COVID-19), is spreading across the world
in an unprecedented manner. It was first
reported to the World Health Organization
(WHO) on December 31, 2019. As of June
30, 2020, globally confirmed cases rose to
10577756 (with 513186 deaths) from 213
countries/territories/areas [1]. Bangladesh
announced the first three cases of COVID-
19 on March 8, 2020. By June 30, 2020, the
total number of confirmed cases raised to
145483 (with 1847 deaths) [1]. To reduce the
spread of COVID-19 and chance of being
infected, WHO advises public to adopt some
simple precautions of maintaining hygiene
and social distancing [2]. Authorities from

conducted through online questionnaire as
it was not so feasible to do it otherwise
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during this pandemic disruption. Online surveys might have
limitation in examining KAP in countries like Bangladesh,
where only 15% of the population has access to internet
compared to the world average of 50% (World Bank - 2017)
[12]. Therefore, KAP of the Bangladeshi adults towards
COVID-19 especially during its initial rapid spread in
Bangladesh is largely unknown and it was imperative to
conduct further studies to understand more about it so that
strategies can be developed or adapted accordingly. In this
cross-sectional study, we surveyed adults from Bangladesh
through phone call interviews and an online questionnaire
during the initial rapid rise of COVID-19 in Bangladesh. The
survey with phone calls had participants from more diverse
sociodemographic backgrounds compared to the online
survey. We present here the knowledge and attitude towards
COVID-19 in Bangladeshi adults found by each survey
method and the sociodemographic factors associated with
them.

METHODS

Ethical clearance was obtained from the ethical review
committee of Chittagong Medical College, Chattogram,
Bangladesh. A cross-sectional survey was conducted through
phone calls from April 14-23, 2020. In addition, an online
survey was conducted from April 18-19, 2020. Details of the
phone and online survey methods can be found in the
Appendix 1.

Measures

The sociodemographic data collected in both phone and
online surveys included the age in years (>18 to <35, 235 to
<55, and =55), gender (male, female, other), education level
(< grade 5, grade 6 to 12, > grade 12 to Bachelor, > Bachelor
to Master/above), lived mostly in the last four months (rural,
urban/town areas, other), self-reported financial condition
(poor, middle-class, rich), and the administrative division of
Bangladesh where the participant lived most of the life.
Information about occupation (doctor/nurse/medical
student, others) was asked in online survey. This auxiliary
information allowed us to stratify the online survey
participants into “online non-medical” and “online medical”
groups. Because participants of <18 years old could not be
restricted from attempting the online questionnaire, we
added one more age category (<18 years) in the online
survey. This enabled us to exclude them from data analysis
as our targets were the participants of 218 years old.

The questionnaire (provided in Appendix 1) had three
main sections: Section-1 asked about the source of
information regarding COVID-19 or SARS-CoV-2. Section-
2 (knowledge section) had two subdivisions: Section-2A
(questions related to the knowledge of disease) and Section-
2B (questions related to the knowledge of preventive
practices). Section-3 (attitude section) was used only for the
online survey. In Section-2A, there were 14 questions (KDO1
to KD14) related to the Knowledge of Disease that included
signs/symptoms, mode of spread, outcome of the disease etc.
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In Section-2B, there were six questions (KP01 to KP06)
related to the Knowledge of Preventive practices. In Section-
3, there were two attitude questions (Al and A2). Options to
the knowledge questions were a) true, b) false, and ¢) don’t
know. Options to the attitude questions were a) yes, b) no,
and ¢) don’t know. A correct response to a knowledge
question was assigned 1 point and an incorrect/don’t know
response was assigned 0 point. Total score of Knowledge of
Disease (KD) and Knowledge of Preventive practices (KP)
ranged from 0 tol4 and 0 to 6, respectively. Therefore, the
total knowledge score ranged from 0-20. A higher score
indicated a higher knowledge level. The Cronbach’s alpha
coefficient of the knowledge questionnaire was 0.74 in the
current study, indicating acceptable internal consistency
[5,13].

Statistical Analysis

Data analysis was performed with IBM SPSS Statistics 20.
We divided the survey participants into three main groups as
“phone”, “online non-medical”, and “online medical”.
Frequencies and percentages were used to describe the
responses to the questions and sociodemographic
characteristics of the participants. Chi-square test for
independence and Mann-Whitney U test were used for
comparison between different groups wherever appropriate.
Correlations among KD, KP, and total knowledge scores
were investigated with Spearman’s correlation. Binary or
multinomial logistic regression was used as appropriate to
identify factors associated with total knowledge score and
attitudes. The statistical significance level was set at P < 0.05
(two-sided). Bonferroni correction of P values was done as
appropriate in case of multiple testing.

RESULTS

There were 1427 phone participants (all from non-
medical background). All of them heard about COVID-19
except one. In the online survey, we had a total of 1521
participants and 98.6% (1500) of them heard about the
disease. From these 1500 online participants, 19 were
excluded because of being less than 18 years old. Two more
participants were excluded because they reported their
education level as <12 grade but reported themselves as
doctor/nurse/medical student. The results presented
hereafter are based on the final dataset of 1426 phone
participants and 1479 online participants. Among these 1479
online participants, 382 were from medical background and
the remaining 1097 were from non-medical.

Socio-demographic Characteristics and Sources of
COVID-19 Information

The administrative division-wise distribution of the
participants is given in Appendix 2. We had participants
from all the divisions of Bangladesh in both phone and
online surveys with most of the participants from the two
major divisions Chattogram and Dhaka. The other socio-
demographic characteristics are shown in Table 1. Chi-
square test for independence showed that all the
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Table 1. Socio-demographic characteristics of the participants

Phone n=1426 Online non-medical n=1097 Online medical n=382

Socio-demographic characteristics X2 P-value
n (%) n (%) n (%)
>18 - <35 811 (56.9) 901 (82.1) 347 (90.8)
Age (years) >35-<55 427 (29.9) 173 (15.8) 28 (7.3) <0.001
>55 188 (13.2) 23 (2.1) 7(1.8)
Male 798 (56) 743 (67.7) 161 (42.1)
Gender Female 627 (44) 354 (32.3) 221 (57.9) <0.001
Other 1(0.1) 0(0) 0(0)
< Grade 5 179 (12.6) 2(0.2) 0(0)
X Grade 6 to 12 (HSC?) 433 (30.4) 65 (5.9) 0(0)
Education <0.001
> Grade 12 to Bachelor 560 (39.3) 571(52.1) 269 (70.4)
> Bachelor to Master or above 254 (17.8) 459 (41.8) 113 (29.6)
. _ Rural 399 (28) 127 (11.6) 38(9.9)
Lived mostly in last Urban/town 1016 (71.2) 950 (86.6) 340 (89) <0.001
4 months
Other 11(0.8) 20 (1.8) 4(1)
Poor 240 (16.8) 45 (4.1) 0(0)
Financial condition® Middle-class 1125 (78.9) 1012 (92.3) 351(91.9) <0.001
Rich 61 (4.3) 40 (3.6) 31(8.1)

aHigher Secondary Certificate exam
bSelf-reported financial condition of the family of participant
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Figure 1. Sources of information according to the participant groups (1a), distribution of total knowledge scores (1b), and percentage

of poor vs. good knowledge holders in each participant group (1c)

1a. Majority of the participants mentioned internet and television as the sources of information of COVID-19. 1b. Participants were dichotomized into “poor
knowledge” or “good knowledge” holders if the total knowledge score was <17 (<85%) or >17, respectively. This is because we assumed that most of the medical

participants should have good knowledge of COVID-19, and score of >17 covered

95.8% of the medical participants as good knowledge holders. 1c. The percentage

of good knowledge holders were significantly lower in the phone participant group compared to the online non-medical group.

aChi-square test for independence (with Yates Continuity Correction)

characteristics differed significantly between participant
groups. The participants of the phone survey were less
educated and from poorer families compared to the online
participants. A significantly higher portion of the online
participants had been living in urban/town areas (vs. rural)

for the last four months compared to the phone survey
participants. Also, the online survey had comparatively more
young participants than phone survey. Both phone and
online survey participants mentioned internet and television
as major sources of information of COVID-19 (Figure 1a).
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Table 2. Percentage of the correct response to each question of the knowledge questionnaire

1 2 3 1vs.2 2vs.3
Phone onnc::]-e Online
Items . medical  Chi-square test
n=1426 medical =382
n=1097 N
% % % Pt Pt
Questions related to the knowledge of the disease (KD)
KDO1  Some patients may have no symptoms 54.3 711 94.2 <0.001 <0.001
KD02  Fever is a common symptom of this disease 89.7 86.0 93.2 0.202 0.011
KD03  Cough is a common symptom of this disease 87.8 86.2 94.5 >0.99 <0.001
KD04  Patients with this disease can suffer from shortness of breath or difficulty in breathing 93.4 96.6 99.2 0.017 0.494
KDO5  Some patients with this disease can have tiredness, sore throat, headaches, body aches 86.5 92.6 96.9 <0.001 0.192
KDO6 Some patients with this disease can have diarrhea 56.6 77.8 88 <0.001 <0.001
KDO7  This disease can be completely prevented by taking antibiotics or other medicine 64.1 77.2 94.2 <0.001 <0.001
KDO8 It can take up to 14 days after being infected to develop symptoms 86.8 92.3 95.5 <0.001 >0.99
KD09 The disease can spread from an infected person to others even before symptoms develop 84.4 95.3 99.5 <0.001 <0.012
KD10  This virus can spread from an infected person through talking or breathing 82.3 76.2 88 0.007 <0.001
KD11  This virus can spread from an infected person through coughing 96.6 97.9 99 >0.99  >0.99
KD12  People canvget mfected by touching object:S or surfaces' contaminated with this virus, and 9.6 99.1 99.2 0.003 50.99
then touching their eyes, nose or mouth without cleaning hands
KD13  All the patients with this disease die 83.6 97.6 100 <0.001 0.198
KD14  Older pgrsons and persons Wlt.h heart disease, lung disease, diabetes are at high risk of 93.1 943 98.7 50.99 0.030
developing severe COVID-19 disease
Questions related to the knowledge of the preventive practices (KP)
KPO1  Younger persons do not need to follow any precautionary measures to prevent the disease  86.9 95.0 96.9 <0.001 >0.99
KP02  Washing hanf:ls frequgntly and thoroug.hly.wnh soap or alcohol-based hand sanitizers 98.9 99.1 99 50.99 50.99
reduces the risk of being infected by this virus
KP03  To reducg the risk of being infected by this virus, one should avoid touching eyes, nose, 98.4 98.5 98.4 50.99 50.99
mouth with uncleaned hands
KP04 To r.educe the spread of this erus, one shoul.cl cover his r.nouth and nose with bent-elbow 99.1 99.9 99.7 0526 50.99
or tissue paper or handkerchief when coughing or sneezing
KPO5  When this virus 'spr'eads in an area, people should stay home as much as possible to reduce 99.0 99.2 99.5 50.99 50.99
the spread of this disease
KPO6  Infected person should wear mask to reduce the spread of this virus 96.8 97.5 97.6 >0.99 >0.99

bBonferroni corrected P values. P values that are significant at <0.05 are made bold.

Correct Response Rates to the Knowledge Questions

The correct response rates to the 20 knowledge questions
ranged 54.3-99.1%, 71.1-99.9%, and 88-100% in the phone,
online non-medical, and online medical participants,
respectively (Table 2). Chi-square test for independence
showed that the correct response rates differed significantly
for 10 out of 14 KD questions between the phone survey data
and online non-medical survey data. In general, for
questions having significantly different correct response
rates, the rates were higher in online survey compared to that
of the phone survey, except for one questions (KD10). In
addition, for 8 out of 14 KD questions, correct response rates
were significantly higher for the online medical group than
online non-medical. Despite this difference in KD among the
participant groups, correct response rates in the KP
questions showed less difference except for one (KPOI1)
question. Overall, among the non-medical participants (both
phone and online), the correct response rates were lower
than 80% for the knowledge questions asking about the facts
that - some patients may have no symptoms, diarrhea is a

4/11 | Copyright © 2020 by Authors. Licensee Modestum. OPEN ACCESS for all.

symptom of this disease and that it cannot be prevented by
any currently available medication.

Categorization of Participants into Poor or Good
Knowledge Holders

Participants were categorized into “poor knowledge” or
“good knowledge” holders based on the total knowledge
score achieved (<17 and >17-20 respectively) (Figure 1b and
Figure 1c). This is because we assumed that most of the
medical participants should have good knowledge of
COVID-19, and score of >17 covered 95.8% of the medical
participants as good knowledge holders. The percentage of
good knowledge holders among the phone participants was
57.6%, whereas, it was 75.1% for the online non-medical
participant group (Figure 1¢).

Total Knowledge Score

The total knowledge scores based on sociodemographic
characteristics and sources of COVID-19 information are

shown in Table 3. Online medical participants achieved the
highest total knowledge score (median 20, IQR 19-20). It was

www.jceionline.org
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Table 3. Total knowledge score according to the sociodemographic characteristics and source of information

1

2 3 1vs.2 2vs.3

Phone n=1426

Online non-medical  Online medical

Mann-Whitney U test

n=1097 n=382
Median (IQR) Median (IQR) Median (IQR) P° Pe

Socio-demographic characteristics
Age (years) >18 -<35 18 (17-19) 19 (17-20) 20 (19-20) <0.001 <0.001

»35 - <55 17 (16-19) 19 (18-20) 20 (19-20) <0.001 0.118

>55 18 (16-19) 19 (17-20) 20 (19-20) >0.99 >0.99
Gender Male 18 (17-19) 19 (18-20) 20 (19-20) <0.001 <0.001

Female 18 (16-19) 19 (17-20) 20 (19-20) <0.001 <0.001
Education < Grade 5 16 (13-18) 17.5

Grade 6 to 12 17 (16-18) 18 (16-19) >0.99

> Grade 12 to Bachelor 18 (17-19) 19 (17-19) 19 (19-20) 0.241 <0.001

> Bachelor to Master or above 19 (17-19.25) 19 (18-19) 20 (19-20) <0.001 <0.001
Lived mostly in last Village 17 (16-19) 18 (17-19) 20 (19-20) <0.001 <0.001
4 months Urban/town 18 (17-19) 19 (18-20) 20 (19-20) <0.001 <0.001

Other 18 (16-19) 19 (18-20) 19.5 (17.5-20) >0.99 >0.99
Financial condition Poor 17 (14-18) 19 (17-19) <0.001

Middle-class 18 (17-19) 19 (18-20) 20 (19-20) <0.001 <0.001

Rich 18 (17-19) 19 (18-20) 20 (19-20) >0.99 >0.99
Source of information
Television Yes 18 (16-19) 19 (17-20) 20 (19-20) <0.001 <0.001

No 18 (16-19) 19 (18-20) 20 (19-20) <0.001 <0.001
Newspaper Yes 18 (17-19) 19 (18-20) 20 (19-20) <0.001 <0.001

No 18 (16-19) 19 (17-20) 20 (19-20) <0.001 <0.001
Internet Yes 18 (17-19) 19 (18-20) 20 (19-20) <0.001 <0.001

No 17 (16-18) 19 (17-19.75) 19 (18-20) <0.001 0.423
Other people Yes 17 (16-19) 19 (18-20) 20 (19-20) <0.001 <0.001

No 18 (17-19) 19 (17.75-20) 20 (19-20) <0.001 <0.001
Other ways Yes 18 (17-19) 19 (18-20) 20 (19-20) 0.032 >0.99

No 18 (16-19) 19 (17-20) 20 (19-20) <0.001 <0.001
Total 18 (16-19) 19 (18-20) 20 (19-20) <0.001 <0.001

aBonferroni corrected P values. P values that are significant at <0.05 are made bold.

followed by the online non-medical group (median 19, IQR
18-20). The phone participants scored the least (median 18,
IQR 16-19). The median scores for almost all categories of
sociodemographic and sources of
information were higher in online non-medical participants
compared to that of the phone participants with most of the
differences being statistically significant.

characteristics

Correlations among KD, KP, and Total Knowledge
Score

Spearman’s correlation coefficient showed that there was
a weak positive association (coefficient 0.2, P value <0.001)
between KD score and KP score. Whereas KP had a
moderate correlation with Total knowledge score
(coefficient 0.36, P value <0.001), KD had a nearly perfect
correlation with the total knowledge score with a coefficient
of 0.98 (P value <0.001) and thereby explaining 96.2% of the
variance in the total knowledge score. Taken together with
the high correct response rates to five of the six KP questions
(as shown in Table 2), it suggests that most participants had

www.jceionline.org

good knowledge of the preventive practices irrespective of
their knowledge level of the disease.

Factors Associated with having Good COVID-19
Knowledge

Binary logistic regression analysis of the combined
dataset of non-medical participants of phone and online
surveys showed that, male gender (vs. female), higher
education (vs. < grade 12), living in town for the last four
months (vs. living in rural areas), middle-class/rich financial
condition (vs. poor), and internet as a source of information
(vs. not as a source) were positively associated with having
good knowledge (vs. poor knowledge) (Table 4).

Attitude towards COVID-19 and Associated Factors

Responses to the attitude questions are shown in Table 5
(responses by sociodemographic characteristics and source
of information are shown in Appendix 3 and Appendix 4).
Among the online non-medical and online medical
participants, 61.1% and 56% respectively were optimistic
that this new coronavirus will finally be controlled
completely (attitude question Al). Multinomial logistic

Copyright © 2020 by Authors. Licensee Modestum. OPEN ACCESS for all. | 5/11
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Table 4. Results of binary logistic regression on factors predicting the likelihood of having good knowledge among the non-medical

participants

Odds 95% C.l. for Odds Ratio
Factors B S.E. Wald df P .
Ratio Lower Upper
Age >35 to <55 vs 218 to <35 0.09 0.12 0.58 1 0.445 1.10 0.87 1.39
>55 vs 218 to <35 0.25 0.17 1.99 1 0.158 1.28 0.91 1.80
Gender Male vs. Female 0.31 0.09 11.12 1 0.001 1.36 1.14 1.63
X >HSC to Bachelor vs. <HSC 0.58 0.13 19.98 1 <0.001 1.79 1.39 2.31
Education >Bachelor vs. <HSC 1.22 0.15 69.80 1 <0.001 3.38 2.54 4.49
Lived in last 4 months Town vs. Rural 0.26 0.11 5.40 1 0.020 1.30 1.04 1.62
Financial condition Middle-class/Rich vs. Poor 0.34 0.15 5.13 1 0.024 141 1.05 1.90
Television (yes vs. no) 0.04 0.10 0.12 1 0.727 1.04 0.85 1.27
Newspaper (yes vs. no) 0.16 0.12 1.92 1 0.166 1.18 0.93 1.49
Source of information Internet (yes vs. no) 0.58 0.11 25.78 1 <0.001 1.79 1.43 2.24
Other people (yes vs. no) -0.14 0.11 1.65 1 0.200 0.87 0.70 1.08
Other ways (yes vs. no) 0 0.27 0 1 >0.99 1.00 0.60 1.69
Constant -1.09 0.19 31.68 1 <0.001 0.34

P values less than 0.05 are made bold

Table 5. Responses to the attitude questions

Online non-medical, n=1097

Online medical, n=382

Attitude questions

Yes No Don’t know Yes No Don’t know
Al. Do you think that this new coronavirus will o
finally be under control completely? n(%)  670(61.1)  119(10.8)  308(28.1) 214 (56) 63 (16.5) 105 (27.5)
A2. “This virus is created by humans” - this kind of o/ 515 (191)  280(25.5) 607(55.3)  69(181)  138(361) 175 (45.8)

discourse is heard. Do you believe that it is true?

Table 6. Multinomial logistic regression analysis on factors predicting the likelihood of different responses of attitude questions

95% C.l. for Odds Ratio

Factors® B S.E. Wald df P Odds Ratio

Lower Upper
A1. Do you think that this new coronavirus will finally be under control completely? (no vs. yes)
Total knowledge score 0.17 0.07 6.03 1 0.014 1.19 1.04 1.36
Use internet as source of information (yes vs no) 1.08 0.42 6.50 1 0.011 2.95 1.28 6.78
Al. Do you think that this new coronavirus will finally be under control completely? (don’t know vs. yes)
Gender (female vs male) 0.48 0.15 10.02 1 0.002 1.62 1.20 2.18
Al. Do you think that this new coronavirus will finally be under control completely? (don’t know vs. no)
Gender (female vs male) 0.63 0.25 6.23 1 0.013 1.87 1.14 3.06
A2. “This virus is created by humans” - this kind of discourse is heard. Do you believe that it is true? (no vs. yes)
Total knowledge score 0.12 0.05 5.21 1 0.023 1.13 1.02 1.25
A2. “This virus is created by humans” - this kind of discourse is heard. Do you believe that it is true? (no vs. don’t know)
Total knowledge score 0.12 0.05 6.97 1 0.008 1.14 1.03 1.23

aAll the independent variables shown in Table 4 were also used here with one additional independent variable (Total knowledge score). Only the

significantly associated variables are shown in this table.

regression analysis showed that for every unit increase in the
total knowledge score, the odds of the participants
responding “no” (compared to responding “yes”) increased
by a factor of 1.19 (95% CI 1.04 to 1.36), all other factors
being equal (Table 6). Similarly, the odds of a participant
responding “no” (compared to “yes”) was 2.95 times higher
(95% CI 1.28 to 6.78) for someone who reported the internet
as a source of information than for a participant who did not,
all other factors being equal. Interestingly, females had
higher odds of responding “don’t know” (compared to “yes”
or “no”) to this attitude question than males.

6/ 1 | Copyright © 2020 by Authors. Licensee Modestum. OPEN ACCESS for all.

In case of attitude question A2 (“This virus is created by
humans” - this kind of discourse is heard. Do you believe that
it is true?), only 25.5% and 36.1% of the online non-medical
and online medical participants, respectively, believed that
the virus was not created by humans (Table 5). Most of the
participants responded “don’t know” to this attitude
question. Multinomial logistic regression analysis showed
that for every unit increase in the total knowledge score, the
odds of the participants responding “no” increased by a
factor of 1.13 or 1.14 (compared to responding “yes” or
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“don’t know”, respectively), all other factors being equal
(Table 6).

DISCUSSION

It is imperative to know the knowledge and attitude of the
population towards COVID-19
strategies in fighting the ongoing pandemic. Several studies
investigating the knowledge and attitudes have been
published from different countries. Given the social
distancing measures in place in most countries, majority of
these COVID-19 KAP surveys have been conducted through
internet with some exceptions [14]. In this study, we
presented data from phone survey in addition to the online
survey to obtain a better representation of the Bangladeshi
adults.

to develop effective

In our study, the sociodemographic characteristics were
significantly different between the phone and online
participants. The phone survey method was able to include
more participants from poor, rural, and less educational
backgrounds compared to the online survey. We found that
the total knowledge score was higher in the online non-
medical participant group than that of phone survey
participants in most of the socio-demographic categories. In
addition to the difference in the population characteristics in
both survey types, another possible reason for this finding
could be that the online participants probably had more
opportunity to know the correct answers from others or by
searching elsewhere than the phone survey participants who
responded immediately to the survey questions during the
phone calls.

We found that although majority of the non-medical
participants were aware of most of the important
information provided by the leading health authorities at the
time of the study period, they were less aware about some
COVID-19 information which includes the facts that - some
patients may have no symptoms, diarrhea is a symptom of
this disease and that it cannot be prevented by any currently
available medication. Therefore, more dissemination of
these relatively less known information is warranted to
reduce disease transmission and recognition of more
COVID-19 cases.

Our study identified sociodemographic
characteristics including male gender, higher educational
level, living in town, better financial condition of the family

several

and using internet as a source of information to be associated
with having higher knowledge. Although tremendous
improvements have been made in the past few decades,
Bangladesh is still a male dominated society [15] and this
could be partly responsible for males having relatively better
knowledge. Females, less educated, poor, and rural people
need to be especially targeted by the public health policies to
make them more knowledgeable about COVID-19. Unless a
coordinated effort of people from all the sociodemographic
groups of the country is ensured, it will be extremely difficult
to control the pandemic.

www.jceionline.org

An online survey conducted in China approximately one
month after the initial case detection in Wuhan, found that
90.8% of the online respondents were optimistic that the
COVID-19 will finally be successfully controlled.
Furthermore, higher COVID-19 knowledge score was
positively associated with higher likelihood of being
optimistic about this [5]. Apparently, compared to many
other countries, China has been successful in controlling the
local epidemic approximately within two months of the
outbreak despite being the initial epicenter of COVID-19.
Contrasting to this, and possibly a warning finding in our
study, only 61.1% of the online non-medical participants had
optimistic attitudes towards final control of COVID-19. The
medical participants were even less optimistic (56%).
Rahman. A et al. reported even lower proportion of online
respondents having optimistic attitudes (41.7%) in
Bangladesh [11]. Furthermore, we found that higher total
knowledge score was positively associated with having
negative attitude towards the final control of COVID-19. To
explain this contradictory finding, we need to consider the
differences in the extent of the measures taken by the
authorities and people’s behavior in both countries. As
pointed out by [5], the extreme measures including the
efficient lockdown of Wuhan by the Chinese authority might
be responsible for having more confidence of the Chinese
people on their authority and thereby more confidence in the
successful control of the disease spread. Contrasting to this,
the measures taken by Bangladeshi authorities have been
criticized to be not as extreme as it should be to be able to
successfully control the disease spread [16]. Moreover, there
were many instances of mass gathering by people defying the
government advise to avoid so which gained significant
media attention (see [16] for a detailed discussion on this
issue). Because of these events, it is tempting to speculate that
the people with having more knowledge to become less
optimistic about the final control of COVID-19 in
Bangladesh.

CONCLUSION

Compared to the participants from the medical
background, the non-medical participants showed
significantly lower knowledge level of COVID-19. Although
people had very good knowledge regarding the preventive
practices, they were less aware about the facts that some
COVID-19 patients may have no symptoms, diarrhea is a
symptom of this disease and that it cannot be prevented by
any currently available medication. Male gender, higher
education, living in town/urban areas, good financial
condition, and use of internet were positively associated with
higher knowledge. However, higher knowledge score and
use of internet as a source of information were associated
with having less confidence in the final control of COVID-
19. Appropriate public health educational measures are
warranted to increase awareness regarding the less known
COVID-19 information with special focus on the less
knowledgeable population groups.
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APPENDIX 1
Supplementary Methods

Phone survey
Due to the rapid spread of COVID-19 and significant

disruption (termed as “lockdown” by many, but not
officially) of different areas of Bangladesh during our study
period, it was not feasible to conduct a community-based
national sampling survey. Therefore, we had to rely on the
For better
representation of the diverse population and to cover all the
administrative divisions of Bangladesh, we first formed a
research group (of 30) with members
studied/studying/worked/working in
universities/institutes throughout the country. Members
were trained to conduct the phone survey with same
instructional videos and materials so that everyone could
follow a similar approach while conducting the survey.
Inclusion criteria were a) persons giving consent to
participate, and b) at least 18 years old. Exclusion criteria
were: a) persons not giving consent, b) persons who could
not communicate well, ¢) researcher’s family members, d)
researcher’s relatives/friends/colleagues with whom the
researcher previously discussed about COVID-19 to make
them aware, e) other family members/friends/colleagues
living together with already included participant, and f)
doctors/nurses/medical students and family members living
with them. The researchers used their acquaintances,
acquaintances of family members or friends or colleagues,
and acquaintances of acquaintances to recruit a wide range
of participants of different age groups, geographic locations,
financial conditions, and educational backgrounds. When
we requested our acquaintances to suggest some of their
acquaintances to be included in our study, they were
requested not to disclose the survey questions asked from
them during their participation in our survey. Conversations
with the participants were made through phone calls. At the
beginning, we obtained informed verbal consent. After that,
we asked whether they had heard about the recent outbreak
of COVID-19 or SARS-CoV-2. If they answered “yes”, then
we proceeded with the questionnaire which took on average
10-12 minutes to complete. If the participants appeared to be
not communicating well enough or not understanding the
questions reasonably, we excluded them from the survey.
After the end of the interview, they were informed briefly
about the important information regarding COVID-19 and

authors’ network to recruit participants.

various

the correct answers to the questions asked.

Online Survey
The online survey was done with the same questionnaire

with additional attitude questions that were not covered in
the phone survey (to minimize phone call duration). The
questionnaire was created on Google Forms and distributed
through social media. The online link was posted and
reposted on the Facebook timeline of the researchers,

www.jceionline.org

different Facebook groups, sent through friends or
acquaintances through Facebook messenger or WhatsApp.
Besides, the researchers requested their acquaintances to
post/share the survey link on their Facebook timeline or
social media apps or Facebook groups. The link was
accompanied by a summary of the study to allow the
participants to make an informed decision. We requested
Bangladeshi citizens who understood the nature of the study,
was willing to participate, and was not surveyed by the phone
call to attempt the questionnaire. At the beginning of the
survey, they were asked whether they had heard about the
recent outbreak of COVID-19 or SARS-CoV-2. If they
answered “yes”, then the questions of the questionnaire
appeared section by section and at the end of the survey, they
were provided with important information regarding
COVID-19 and referred to the website of WHO and Institute
of Epidemiology, Disease Control and Research (IEDCR) of
Bangladesh for further information. If they answered “no”,
they were directly forwarded to the last information page.

Questionnaire

The questionnaire was developed based on the
information provided by the WHO, IEDCR, and Centers for
Disease Control and Prevention (CDC) of USA to the
general public, latest scientific evidence from literature, and
previously published similar study [1]. Both English and
Bangla versions of the questionnaire were agreed by a panel
comprising of one clinical professor, two epidemiologists,
five physicians, two medical students, and four non-medical
researchers. It was tested by a pilot survey from 20
participants through phone call to ensure that all the
questions were clearly understood. It is worth mentioning
that there are several dialects of Bangla language spoken
throughout the country. During the phone survey,
sometimes researchers had to conduct survey using the local

dialect.

Questionnaire used in the present study
Section-1: Source of information regarding COVID-19
or SARS-CoV-2 (can choose more than one)

a. Television b. Printed newspapers c. Internet (including
social media e.g., Facebook)

d. From other people e. Other means
Knowledge and attitude questions

Section-2A: Questions related to the knowledge of the
disease (KD)

KDO01
KD02
KD03
KD04

Some patients may have no symptoms (true)
Fever is a common symptom of this disease (true)
Cough is a common symptom of this disease (true)

Patients with this disease can suffer from shortness of
breath or difficulty in breathing (true)

KD05 Some patients with this disease can have tiredness, sore

throat, headaches, body aches (true)

KD06 Some patients with this disease can have diarrhea (true)

Copyright © 2020 by Authors. Licensee Modestum. OPEN ACCESS for all. | 92/ 1
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KD07

KD08

KD09

KD10

KD11

KD12

KD13
KD14

KPO1

KP02

KP03

KP04

KP05

KP06

Al

A2

This disease can be completely prevented by taking
antibiotics or other medicine (false)

It can take up to 14 days after being infected to develop
symptoms (true)

The disease can spread from an infected person to others
even before symptoms develop (true)

This virus can spread from an infected person through
talking or breathing (true)

This virus can spread from an infected person through
coughing (true)

People can get infected by touching objects or surfaces
contaminated with this virus, and then touching their
eyes, nose or mouth without cleaning hands (true)

All the patients with this disease die (false)

Older persons and persons with heart disease, lung
disease, diabetes are at high risk of developing severe
COVID-19 disease (true)

Section-2B: Questions related to the knowledge of the
preventive practices (KP)

Younger persons do not need to follow any precautionary
measures to prevent the disease (false)

Washing hands frequently and thoroughly with soap or
alcohol-based hand sanitizers reduces the risk of being
infected by this virus (true)

To reduce the risk of being infected by this virus, one
should avoid touching eyes, nose, mouth with uncleaned
hands (true)

To reduce the spread of this virus, one should cover his
mouth and nose with bent-elbow or tissue paper or
handkerchief when coughing or sneezing (true)

When this virus spreads in an area, people should stay
home as much as possible to reduce the spread of this
disease (true)

Infected person should wear mask to reduce the spread of
this virus (true)

Section-3: Questions related to attitude towards
COVID-19 (only for online survey)

Do you think that this new coronavirus will finally be
under control completely?

“This virus is created by humans” - this kind of discourse
is heard. Do you believe that it is true?
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APPENDIX 2

Distribution of the participants into the administrative

divisions of Bangladesh

Distribution of the participants according to the eight

administrative divisions of Bangladesh

Administrative

divisions

Chattogram
Dhaka
Khulna

Mymensingh

Rajshahi

Sylhet
Barishal
Rangpur
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APPENDIX 3

Responses to the attitude question Al (Do you think that
this new coronavirus will finally be under control completely?)
by sociodemographic characteristics and source of information

Onli -medical.
ninenon-medical, .y ine medical, n=382

n=1097
Yes No Don’t Yes No Don’t
know know
n(%) n(%) n(%) n(%) n(%) n(%)
Socio-demographic characteristics
546 | 94 | 261 | 19 92
28-35 606 (104) 29 665 217 (263
109 23 41 12
Age (years) 235-<55 63  (133) (237) 14 (50) 2(7.1) (42.9)
15
>55 (652) 237 60261 4(571) 2(286) 1(143)
Male 472 8 | 185 103 @ 32 26
Gender (635)  (11.6)  (249) (64) | (19.9) (16.1)
198 123 111 79
Female (55.9) 33(9.3) (G47)  (502) 31 (14) (35.7)
< Grade 5 0(0y 00 2(100)
Grade 6 to 36 24
12 654 > 77 (369)
Education > Grade12 | 347 66 | 158 157 41 71
to Bachelor = (60.8) (11.6)  (27.7) (58.4) (15.2) (26.4)
u>> 11\3;:;210; 287 | 48 | 124 57 | 2 34
above (62.5) (10.5)  (27)  (50.4) (19.5)  (30.1)
. , 79 36 21
anledA Vilige (2 1200 00 sy 8QLD 9237)
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. I (60.8) | (11.1) | (28.1)  (562) (162)  (27.6)
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25
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Financial | _ . 623 110 | 279 | 197 98
condition Middle-class o 09y @76 1) 01O (79
, 11 17

Rich  22(59) 7075) ) (o 0 7026) 7(226)
Source of information
Yes 347 | 58 | 160 | 104 | 32 47
N (614)  (10.3)  (28.3) (56.8) (17.5)  (25.7)
Television
No 323 61 | 148 110 31 58
(60.7)  (1L5)  (27.8)  (553) (15.6) (29.1)
Yes 213 39 82 68 20 32
Newsoaber (63.8)  (1L.7)  (24.6) (56.7)  (167)  (26.7)
pap No 457 | 80 | 226 | 146 @ 43 73
(59.9) (10.5)  (29.6) (55.7) (16.4) (27.9)
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Yes (598) (119) (84) 6.1) “*19 (279
Internet 105 0 25 11
No @1 4 63 656 00 (a4
99 22 2 45 18
Other Yes ©07) (135 (58 (634) S (254
people 571 97 266 169 55
No 6L1) (104) (285 (543) (177) 5738
28 14 22 15
Yes 683) ©12 090y 2.4y P 357
Other ways
No 642 113 294 192 58 90
(612) (108)  (28)  (565) (17.1)  (26.5)
670 119 308 214 63 | 105
Total
(61.1) (10.8)  (281) (56)  (165) (27.5)
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APPENDIX 4

Responses to the attitude question A2 (“This virus is created
by humans” - this kind of discourse is heard. Do you believe
that it is true?) by sociodemographic characteristics and source

of information
Online non-medical, Online medical, n=382
n=1097
Yes No Don’t Yes No Don’t
know know
n(%) n(%) n(% n®%) n%) n(%)
Socio-demographic characteristics
167 | 231 | 503 | 64 | 123 | 160
>18- <35
(18.5)  (25.6)  (558)  (184) (354)  (46.1)
Age (years) 235-<55  38(22) 45(26) 90(52) 5(17.9) (412%9) (319%3)
14
255 5017) 40749 (o0 0(0) 3(129) 4(571)
Male 146 | 194 403 26 68 67
Gender (197)  (26.1)  (542)  (16.1) (422) (41.6)
Female | O 86 | 204 43 70 | 108
(18.1)  (24.3)  (57.6) (19.5) (31.7) (48.9)
<Grade5  0(0)  0(0)  2(100)
Grade 6 to 17 15 33
12 (262)  (23.1)  (50.8)
[ >Gradel2 112 316 | 50 95 | 124
Fducation "o chetor (196) 2 ® (553 (186) (353)  (46.1)
tz f/la;iioorr 122 256 | 19 43 51
(17.6) | (26.6)  (558)  (168) (38.1)  (45.1)
above
A 23 32 72 13 14 11
Lived - Village 00 050y (567)  (342)  (368)  (28.9)
mf:izm Urbanionn 184 239 527 55 122 163
e (194)  (252)  (555)  (162)  (359)  (47.9)
Other | 3(15)  9(45) 8(40) 1(25) 2(50) 1(25)
Poor 11 14 20
(244)  (L1) | (44.4)
Financial 191 258 | 563 59 162
condition Middleclass o0 oo 556 (168) 2007 ws2)
Rich  8(20) 8(20) 24(60) (312?3) 8058) 415’9)
Source of information
Yes 103 | 13 | 326 | 36 62 85
N (182)  (241)  (57.7)  (197)  (33.9)  (46.4)
Television
No 107 144 281 33 76 90
(01)  (27.1)  (528)  (16.6) (382)  (452)
78 196 38 58
Newspaper Yes 6008 a4y 587 20 (517) (wsa)
o 150 | 202 | 411 45 100 | 117
(197)  (265)  (53.9)  (172)  (382)  (447)
Yes 178 240 527 | 63 116 | 158
(188) (254)  (55.8)  (187) (344)  (46.9)
Internet
o 32 40 80 (133 22 17
(21.1)  (26.3)  (52.6) (48.9)  (37.8)
2 41 100 13 31
Other Yes (135 (252) (613 (83 2O (437
cople 188 | 239 | 507 11 144
por No Qo) (256 (543) U8 G5y (463)
11 29 16 19
Yes 8067 oo om 7057 ey s
Other ways
No 202 269 578 62 122 | 156
(193)  (25.6)  (55.1)  (182) (359)  (45.9)
210 280 607 @ 69 | 138 | 175
Total
(19.1)  (25.5)  (55.3) (18.1) (36.1) (45.8)
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