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ABSTRACT

This study sought to assess the level of knowledge, attitude, and practice (KAP) toward
COVID-19 among Bangladeshi students. An online-based cross-sectional study was
conducted in late April 2020 among 904 Bangladeshi students using a Snowball sampling
technique. Data collected were analyzed using descriptive statistics, independent sample t-
tests, and analysis of variance (ANOVA) test. Multiple linear regression was employed to
calculate the associations between KAP scores and other demographic variables. The mean
COVID-19 knowledge score was 14.45 (SD: 1.72; range: 7-17), indicating a moderate level
of knowledge. The mean scores for attitudes and practices were 2.45 (SD: 1.13; range: 0-6)
and 4.58 (SD: 0.71; range: 1-5), indicating negative attitudes and reasonable practices
toward COVID-19, respectively. Students enrolled at the undergraduate level or higher and
from urban areas were associated with higher knowledge and practice scores. Students who
read scientific articles as their main source of COVID-19 information were more
knowledgeable than their peers. Students who participated in online training/courses about
COVID-19 were significantly associated with higher KAP scores. The negative attitude of
students reported in this study indicates the need for government and policymakers to ensure
more targeted awareness campaigns are implemented to enhance public confidence and
participation in COVID-19 preventive measures.

Keywords: KAP, Students, COVID-19, Bangladesh.

1. INTRODUCTION

Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) causes the coronavirus
disease-2019 (COVID-19), which has impacted human life around the world [1]. Close
contact and contaminated surfaces are the primary routes of transmission, with minute
droplets created by the infected individual through coughing, sneezing, or talking [2,3]. Dry
cough, fever, anosmia (loss of smell), weakness, headache, bodily pains, vomiting, sore
throat, and shortness of breath are all common symptoms of this infectious disease, with an
incubation period of 1-14 days [4,5]. However, evidence has shown that infected persons
can be asymptomatic (without symptoms) after contracting the SARS-CoV-2 [6].

All age groups are at risk of contracting COVID-19. However, the elderly and individuals
with physical co-morbidity such as obesity, diabetes mellitus, systemic hypertension,
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cardiac pathologies, and compromising immune diseases are more vulnerable to the
ailments of this disease [1,5]. Hence, mortality and fatality rates are higher among these risk
groups [7,8]. COVID-19 currently has no vaccine or effective antiviral treatment, leaving
only symptomatic management and supportive therapy options [4]. COVID-19
transmission and death appear to be curtailed solely by taking preventive actions based on
scientific data. As a result, It is critical to provide accurate information to the general
population regarding COVID-19 prevention techniques (e.g., handwashing with soap, using
a face mask, covering one's mouth while coughing or sneezing, maintaining social
separation and self-isolation) [9].

According to knowledge, attitudes, and practices (KAP) theory, people's adherence to these
preventative measures is determined by their knowledge, attitudes, and practices (KAP)
concerning COVID-19. According to the KAP hypothesis, a person's knowledge about a
particular condition is related to their attitude towards it. These interactions significantly
impact the practices and procedures used to control it [10-12]. According to a recent study
among Bangladeshis, the overall KAP for COVID-19 was poor, with only one-third of the
participants displaying good knowledge, but nearly half of the participants demonstrating
good attitudes (52.4%) and practices (44.8%) [13]. Another Bangladeshi study reported that
most students had a higher level of knowledge and a positive attitude towards the COVID-
19 guidelines [14]. A previous study in China concluded that college students had an
excellent KAP towards the COVID-19 pandemic [15]. A Malaysian study among students
reported that COVID-19 related knowledge and attitudes were below the satisfactory level
during the earlier phase of the pandemic [16]. Other studies discovered that having enough
knowledge is linked to a higher possibility of people following healthy-living behaviors
[17,18]. Other key considerations include the information's source and credibility and socio-
demographic aspects like gender and educational level. These factors have been strongly
linked with people's knowledge, perceptions, and compliance towards the necessary
preventive measures against a disease outbreak [5,10,12].

In Bangladesh, COVID-19 cases have increased day by day following its first positive case
on 8 March 2020 [19,20]. Till the date (25 February 2022), 1,939,651 positive cases have
been identified and 29,005 deaths. Since the onset of COVID-19 in Bangladesh, the
Government of Bangladesh has taken preventive and mitigating steps to stop the spread of
the disease, such as closing educational institutions, mandatory public lockdown measures,
and limiting social gatherings. Though the students are not directly involved in managing
COVID-19 patients, they can play an essential role as an information provider for COVID-
19-related messages. Moreover, Student's more profound insight into the existing
knowledge, responsive attitude, and healthy precautionary practice towards COVID-19 may
curb the infection rate of coronavirus, breaking the vital chain of transmission in the
community [21]. They can educate the public about maintaining personal hygiene, the
symptoms of COVID-19, and the necessary steps to take to prevent its spread. Thus,
students must possess a basic knowledge of COVID-19. Knowing such information is
helpful for understanding and discovering the weaknesses of pandemic prevention among
college students. It provides an evidence-based theoretical basis for implementing health
education to control and prevent COVID-19. Moreover, it offers a beneficial experience for
curbing similar major public health emergencies in the future. Given the potential impact
students can have as COVID-19 information providers in Bangladesh, this study aimed to
assess knowledge, attitudes, and practices towards COVID-19 among a sample of students
in Bangladesh.

2. MATERIALS AND METHODS

2.1. Setting and participants

This study adopted an online cross-sectional survey from April 12 to April 18, 2020, right
after Bangladesh’s lockdown. Data was obtained through the internet as authorities restricted
the peoples” movement. Using a snowball sampling technique, the authors distributed the
survey link in all divisions through a personal network and social media and requested their
friends to share with the others. Both higher secondary and university students aged 18 years
or above were invited to participate. In the study, 904 students finally responded to the
survey. Data of all respondents were included in the analyses, as all were required to reply
in all fields before submission of survey responses. The study sample was obtained from 8
Bangladesh divisions (i.e., regions/states), each contributing around 10.6 - 15.1% of the total
sample (n = 904), except for one division (Sylhet division; 8.9%). Being a Bangladeshi
resident and a student aged 18 years or above were the inclusion criteria. A question (Are
you a student aged 18 years or above? — yes vs. no) was imposed on the first page of the
online survey link. Participants were allowed to enter the main page of the survey
questionnaire only if the answer was “yes.” Students aged below 18 years were not eligible
to participate in the study.
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2.2. Procedures

An anonymous online questionnaire was developed for this study, based on WHO course
materials on emerging respiratory viruses, including COVID-19 [22]. The questionnaire was
initially written in English and then translated into Bangla by an expert in both languages.
The questionnaire was checked by an independent researcher and then back-translated by
another bilingual translator to examine the consistency and biases. The questionnaire was
administered online in both Bangla and English. The questionnaire was tested with a random
sample of students to see if there were any concerns in the questionnaire (e.g., clarity,
comprehension). The online questionnaire provided a summary of the background, purpose,
procedures, comments on voluntary and confidential participant responses, and
supplemental notes to help complete the questionnaire. When the students clicked the link
given to their inbox, they were taken straight to the study summary and informed consent
page. Interested individuals were asked to fill out the demographic information before
answering the questionnaire. This study followed the recommendations of the Checklist for
Reporting Results of Internet E-Surveys (CHERRIES) guidelines [23] and the 2013
amendment of the Helsinki Declaration [24].

2.3. Contents of KAP questionnaire

The questionnaire included 367 questions, and participants required nearly 7-10 minutes to
answer. The questionnaire contained information on participants' socio-demographics (811
items), knowledge (17 items), attitudes (6 items), and practices related to COVID-19 (5
items). Each question required a response of "I don't know,"” "Yes," or "No." Each accurate
answer/positive attitude/good practice gained 1 point, while the incorrect/unknown
response/negative attitude/bad practice received 0 points. The overall score for knowledge,
attitude, and practices could range from 0 to 17, 0 to 6, and 0 to 5, respectively. Cronbach's
alpha values were 0.82 (knowledge), 0.72 (attitude), and 0.78 (practices) for each component
of the KAP questionnaire, showing good internal consistency [25].

2.4. Statistical analysis

All demographic variables and knowledge, attitude, and practices (KAP) about COVID-19
were subjected to descriptive analyses (frequency, percent, mean, and standard deviation).
A one-way analysis of variance (ANOVA) and independent-sample t-tests were used to
spread the KAP scores among demographic variables. Multiple linear regression assessed
the associations between the dependent variables (KAP scores of COVID-19) and socio-
economic and demographic variables. The regression model selected as the final model was
based on the highest, adjusted R-squared value. Multicollinearity among the variables was
also checked using the Variance Inflation Factor (VIF). Unstandardized beta coefficients (B)
and standard errors (SE) were used to quantify associations. For all analyses, the statistical
significance level was set at p < 0.05. The statistical packages SPSS (version 23.0) and
STATA were used to complete all analyses (version 16.0).

3. RESULTS

3.1. Assessment of KAP responses

Based on the responses of the participants to the KAP questions, we found that more than
99% of the participants knew about the transmission (K1) and preventive methods (K6, K12
& K16) towards COVID-19 and participated in home quarantine (K17). Most of the
participants reported that they wore a mask when leaving home (95.9%) and washed their
hands with soap and water upon returning from public excursions (98.6%) (Table 1).

Table 1: Responses of participants to different questions regarding knowledge, attitudes, and practices towards COVID-19 (N =
904).

Questions Response; n (%)

Knowledge Yes No Don’t know
K1. COVID-19 is transmitted through the sneezing, coughing and contact of 889 (99.4) 3(0.3) 2(0.2)
affected people.

K2. Headache, fever, cough, sore throat, and flu are symptoms of COVID-19. 830 (91.8) 59 (6.5) 15 (1.7)
K3. COVID-19 symptoms appear in 2-14 days. 836 (92.5) 42 (4.6) 26 (2.9)
K4. COVID-19 leads to pneumonia, respiratory failure, and death. 847 (93.7) 13 (1.4) 44 (4.9)
K5. Supportive care is the current treatment for COVID-19. 697 (77.1) 68 (7.5) 139 (15.4)
K6. Hand hygiene, covering nose and mouth while coughing, and avoiding sick 897 (99.2) 0 (0.0) 7 (0.8)
contacts can help in the prevention of COVID-19 transmission.

K7. Flu vaccinated is sufficient for preventing COVID-19. 38 (4.2) 645 (71.3) 221 (24.4)
K8. Eating well-cooked and safely handled meat would result in the infection by 52 (5.8) 655 (72.5) 197 (21.8)
the COVID-19 virus.

K9. Sick patients should share their recent travel history with healthcare providers. 839 (92.8) 11 (1.2) 54 (6.0)
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K10. Disinfect equipment and working areas in markets at least once a day. 851 (94.1) 10 (1.1) 43 (4.8)
K11. It is not necessary for children and young adults to take measures to prevent 70 (7.7) 792 (87.6) 42 (4.6)
the infection by the COVID-19 virus.

K12. To prevent the infection by COVID-19, individuals should avoid going to 898 (99.3) 5 (0.6) 1(0.1)
crowded places.

K13. COVID-19 is caused by a virus called SARS-CoV-2. 287 (31.7) 249 (27.5) 368 (40.7)
K14. Antibiotics are effective in preventing or treating the COVID-19. 110 (12.2) 502 (55.5) 292 (32.3)
K15. COVID-19 is a contagious disease. 834 (92.3) 49 (5.4) 21 (2.3)
K16. Hand should be washed with soap for at least 20 sec. 895 (99.0) 5 (0.6) 4(0.4)
K17. Home quarantine is crucial to safe other from COVID-19. 900 (99.6) 0 (0.0) 4 (0.4)
Attitudes Yes No

Al. Do you agree that COVID-19 will finally be successfully controlled within 143 (15.8) 761 (84.2)

short period of time?

A2. Do you agree that the medicine for COVID-19 will be available within short 98 (10.8) 806 (89.2)

period of time?

A3. Do you have confidence that Bangladesh can win the battle against the 490 (54.2) 414 (45.8)

COVID-19?

A4. Do you think that you and your family may get sick with COVID-19? 487 (53.9) 417 (46.1)

Ab. Do you think social distancing is essential to stop the spreading of the virus? 850 (94.0) 54 (6.0)

A6. Would you allow those individuals in your community after recovery from 477 (52.8) 427 (47.2)

COVD-19 illness?

Practices Yes No

P1. In recent days, have you gone to any crowded place? 63 (7.0) 841 (93.0)

P2. In recent days, have you worn a mask when leaving home? 867 (95.9) 37 (4.1)

P3. Do you disinfect your hand with soap upon returning from the outside? 891 (98.6) 13 (1.4)

P4. Do you change your clothes when you go back from outside? 743 (82.2) 161 (17.8)

P5. Do you disinfect your hand after sneezing or coughing, whether you cover 797 (88.2) 107 (11.8)

your mouth with hand?

3.2. Socio-demographic characteristics

This cross-sectional study included 904 Bangladeshi students with a mean age of 21.82 years
(xSD = 2.1) and 59.3% of the sample was male. Most of the participants studied at the
undergraduate level (74.7%). Almost one-third (32.6%) of the participants were from rural
localities. Only 14.9% of the students received online training/courses related to COVID-19

(Table 2).

Table 2: Distribution of knowledge, attitude and practice scores of COVID-19 across socio-demographic

characteristics of students in Bangladesh (N = 904).

Variables N (%) Knowledge p Attitude p Practice p
score? in 17 score? in 6 score? in 5

Gender

Male 536 (59.3) 14.50+1.74 0.307 2.47+1.19 0521 4.41+0.80 0.000

Female 368 (40.7)  14.38+1.68 2.42+1.04 4.82+0.48

Age in years; M+SD 21.82+2.1

18-21 years 418 (46.2) 14.12+1.88 0.000 2.45+1.15 0.850 4.56+0.76  0.362

> 22 years 486 (53.8)  14.74+1.51 2.44+1.12 4.60+0.67

Family monthly income

< 30000 BDT 497 (55.0) 14.37+1.68 0.091 2.49+1.11 0.216 4.55+0.73 0.118

> 30000 BDT 407 (45.0) 14.56%1.76 2.40+1.15 4.62+0.68

Marital status

Married 38 (4.2) 14.03£155 0.117 2.21+1.17 0.188 4.55+0.80 0.819

Unmarried 866 (95.8) 1.72+1.72 2.46£1.13 4.58+0.71

Study level

Higher secondary 139 (15.4) 13.78+2.19 0.000 2.60+1.20 0.003 4.59+0.72  0.083

Under graduation 675 (74.7)  14.53+1.60 2.37+1.09 4.56+0.73

Post-graduation or higher 90 (10.0) 14.94+1.44 2.74+1.27 4.73+£0.58

Residence

Rural 292 (32.3) 14.33+1.78 0.051 2.43+1.12 0.264 4.41+0.83 0.000

Semi-urban 326 (36.1)  14.39+1.66 2.38+1.05 4.70+0.58

Urban 286 (31.6)  14.65+1.71 2.53+1.22 4.62+0.68

Source of information
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Facebook 456 (50.4) 14.46£1.61 0229 2.38+1.06 0217 4.58:0.73  0.000
TV 344 (38.1)  14.36+1.82 2.47+1.15 4.62+0.65
Newspaper 38(4.2)  14.79+1.89 2.55+1.20 4.0320.92
Scientific features 31(34)  15.00+1.07 2.58+1.41 4.48+0.77
Others 35(3.9)  14.43+2.16 2.80+1.43 4.77+0.43

Received online training

Yes
No

135(14.9) 15.13+1.32 0.000 2.71+1.03 0.003 4.73+0.63 0.004
769 (85.1)  14.33+1.75 2.40+1.14 4.550.72

2 Knowledge, attitude and practice scores are presented as Mean * Standard Deviation (M * SD)

3.3. COVID-19 KAP scores of Bangladeshi students

Knowledge

The mean score of the knowledge regarding COVID-19 was 14.45 (SD = 1.72, range: 7 —
17) on a scale of 17.0, and we estimated an 85% correct rate for the knowledge test was 85%
(14.45/17x*100), indicating moderate to good knowledge. Conversely, age, study level, and
receiving online course/training had a statistically significant (p<0.001) association with
knowledge scores (Table 2). Specifically, students >22 years old were more likely to have
higher knowledge on COVID-19 compared to students aged 18-21 years old (B = 0.617, p
< 0.001). Students who were studying at the undergraduate (B = 0.742, p < 0.001) and
graduate or higher level (B = 1.160, p < 0.001) were significantly associated with a higher
score of knowledge on COVID-19, compared to secondary education students. Participants
from urban areas were associated with a higher score of COVID-19 knowledge than
participants from rural localities (B = 0.329, p < 0.05). Students who received online
courses/training on COVID-19 (B = 0.799, p < 0.001) reported higher scores on COVID-19
knowledge compared to those who didn’t receive any online courses/training on COVID-19
(Table 3).

Table 3: Associations between socio-demographic variables, and knowledge, attitude and practice scores of
Bangladeshi students (N = 904).

Variables Knowledge Attitude Practice

B SE B SE B SE
Gender (ref.: Female)
Male 0.119 0.116  0.048 0.076  -0.408***  0.046
Age in years (ref.: 18-21 years)
> 22 years 0.617*** 0.113 -0.014 0.075 0.044 0.048
Family monthly income (ref.: > 30000)
< 30000 BDT -0.194 0.115 0.093 0.075 -0.074 0.048
Marital status (ref.: Married)
Unmarried 0.446 0.284  0.247 0.188  0.027 0.118
Study level (ref.: Higher secondary)
Under graduation 0.742*** 0.157  -0.230* 0.105 -0.034 0.066
Post-graduation or higher 1.160*** 0.229 0.140 0.152 0.143 0.096
Residence (Ref.: Rural)
Semi-urban 0.067 0.138  -0.051 0.091  0.285*** 0.057
Urban 0.329* 0.142  0.097 0.094  0.204*** 0.058
Source of information (Ref.: TV)
Facebook 0.100 0.122  -0.087 0.081  -0.039 0.050
Newspaper 0.429 0.293 0.082 0.193  -0.596***  0.120
Scientific features 0.640* 0.322 0.110 0.212 -0.138 0.132
Others 0.068 0.304 0.329 0.200 0.149 0.125
Received online training (Ref.: No)
Yes 0.799*** 0.158  0.311** 0.105 0.173** 0.066

*p<0.05 **p<0.01, ***p<0.001
B = Unstandardized beta coefficient; SE = Standard error

Attitudes

The mean attitude score was 2.45 (SD = 1.13, range: 0 — 6) on a scale of 6.0, indicating a
more negative attitude toward COVID-19. The score varied significantly among education
levels of the study participants (p<0.01) and between students who participated in online
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courses/training about COVID-19 versus those who did not participate. (p<0.01) (Table 2).
Undergraduate students were negatively associated with attitude scores toward COVID-19,
compared to secondary education students (B = —0.230, p<0.05). Students who received
online courses/training on COVID-19 were significantly associated with higher scores (more
positive attitude) toward COVID-19 compared to their peers (B = 0.311, p < 0.01) (Table
3).

Practice

The participants’ mean practice score was 4.58 (SD = 0.71, range: 1 — 5) on a scale of 5.0,
indicating a high level of practice. There was a significant difference between males (mean:
4.41, SD:+0.80) and females (mean: 4.82, SD:+0.48) with respect to the practice scores
(p<0.001). Residence (p < 0.001), sources of information (p<0.001) and receiving COVID-
19 online course/training (p<0.01) had statistically significant association with practice
scores (Table 2). COVID-19 practices were lower among males than females (B = — 0.408,
<0.001), but higher among students from semi-urban (B = 0.285, p<0.001) and urban (B
=0.204, p<0.001) areas compared to students from rural areas. We also found that students
who received online courses/training on COVID-19 had better practices than those who
didn’t receive (B =0.173, p <0.01) (Table 3).

3.1. Correlations among knowledge, attitudes and practices toward COVID-19

Spearman correlation analysis shows that attitude and practice scores were moderately
correlated (r = 0.139, p < 0.01), significant. In contrast, no significant correlations between
knowledge and attitude and knowledge and practice were found in the study (Table 4).

Table 4: Correlation among knowledge, attitude, and practice towards

COVID-19

Variable 1 2 3
1. Knowledge score 1

2. Attitude score 0.026 1

3. Practice score 0.059 0.139** 1

** Correlation is significant at 0.01 level
Spearman correlation coefficient is calculated as the variables are not
normally distributed.

4. DISCUSSION

COVID-19 is an emerging infectious disease that poses a global threat to public health.
Given the significant adverse impact of COVID-19 and the lack of a widespread COVID-19
vaccine, preventive practices play a vital role in containing the disease outbreak. The present
study provides initial evidence of socio-demographic factors that affect knowledge,
attitudes, and preventive practices regarding COVID-19 in a large sample of Bangladeshi
students.

"Knowledge" about symptoms, transmission, prevention, and epidemiology of COVID-19
Our findings demonstrated overall moderate knowledge about COVID-19 among students,
which reflects the findings of previous studies conducted among student populations in India
[26], Nepal [27], Baghdad City [28], China [29], and Iraq [18]. Almost all of the students
(70%) had a high level of knowledge about the transmission nature and prevention
procedures of COVID-19, which is similar to prior research in a sample of Indian students
where over 70% of students had adequate knowledge of symptoms, mode of transmission
and preventive measures of COVID-19, and 66% knew treatment approaches [30].
Students' knowledge about COVID-19 was significantly associated with their socio-
demographic characteristics (age, study level, residence type). For example, students who
were either >22 years old or were enrolled at the undergraduate level or above reported
greater knowledge about COVID-19 than their counterparts. These findings align with a
previous study conducted among medical students in Baghdad city [28] and are also
supported by other Saudi Arabian studies that have reported older and more educated
participants are more knowledgeable about emerging infectious diseases [31,32]. Moreover,
the individual's education and age have been considered a determinant of health knowledge
[33]. The spectrum of knowledge tends to increase progressively with the level of education,
and the findings herein related to age/education and knowledge could explain students'
proficiency to understand and critically analyze information about COVID-19 presented
from differing sources (e.g., social media, local news, health organizations, etc.). Our study
also found that respondents from urban areas were more knowledgeable about COVID-19
as compared to rural areas, which was in opposition to a recent Bangladeshi KAP study [34].
Ferdous et al. [34] found respondents from rural areas were more knowledgeable about the
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COVID-19 outbreak and reported that the majority of their participants were also students
who had returned home to rural areas during the lockdown. The plausible explanation of our
finding is that students from urban areas have more access to more sources of information
(e.g., daily newspapers, public internet facilities, and local radio channels) where they may
get more informative and timely information regarding COVID-19. Interestingly, this study
found students who participated in online courses/training about the COVID-19 pandemic
and students who reported relying on scientific features as their primary source of
information for COVID-19 were associated with higher knowledge scores. This finding is
in agreement with a study of medical students in Nepal [27] that concluded better knowledge
is associated with COVID-19 online or onsite training. Collectively, it appears that online
courses/training offered by the Ministry of Health, awareness program and messages about
the pandemic distributed on social media (Facebook), and Televisions and Newspapers, can
have a positive effect on students' knowledge of COVID-19. These findings necessitate that
action should be taken by policymakers and public health practitioners to place a greater
emphasis on distributing information in a timely manner through multiple sources in order
to reach individuals who may not be receiving the necessary information (i.e., young
adolescents, secondary education students, and students from rural areas) in order to improve
knowledge on the COVID pandemic.

“Attitudes” towards COVID-19 preventive measures

The majority of participants in the present study reported a negative attitude towards
COVID-19 preventative measures of COVID-19, which is supported by a recent study
among Bangladeshi internet users [17]. However, this finding contradicts previous studies
among students in Jordan [35], Baghdad City [28], Nepal [27], China [29], and Iraq [18],
where most respondents have reported positive attitudes toward COVID-19 prevention
practices. A possible explanation of this negative attitude toward COVID-19 prevention
practices could be due to the highly infectious and rapidly-spreading nature of this novel
disease, even in developed countries such as Italy and the United States of America. This is
evidenced in our findings, where only half of the respondents (45.8%) reported having
confidence that Bangladesh could win the battle against COVID-19. This finding was lower
than Nepal (66.6%) [27], China (97.1%) [10], and Saudi Arabia [36]. Bangladeshi peoples’
negative mindset may be attributed to inadequate health care services for a highly- and
densely-populated country, low COVID-19 testing rates, and overall lower economic
circumstances. Further, there is evidence that people tend to express negative emotions and
mental disorders (e.g., depression, anxiety, stress, and panic) during pandemics that could
affect the attitudes and outlook of the current respondents [37,38].

This study also revealed an association between higher scores of attitudes and socio-
demographic factors, such as study level (undergraduate level) and receiving online
training/courses related to COVID-19. This agrees with the findings from a study among
general residents in China [10], where the higher educational qualification was associated
with a positive attitude towards the COVID-19 outbreak. Individuals' educational
qualification has been linked to knowledge of a disease condition, which, given this higher
understanding of the disease as a whole, may positively influence their attitude towards the
disease. This notion is supported by our finding that students who obtained online
training/courses in COVID-19 were positively associated with a higher score of attitudes
towards COVID-19. Students who completed online courses/training offered by the different
organizations or the Health Ministry of Bangladesh were more knowledgeable about the
epidemiology of COVID-19 and were presented with a clearer picture of the implications of
COVID-19, hence why they might be more optimistic toward the pandemic and future
progress towards tackling and preventing the spread of the disease.

"Practices" related to COVID-19

Generally speaking, students' attitudes towards the control of COVID-19 were not optimistic
in this study, yet, this study found students reported engaging in practices to protect
themselves from being infected by COVID-19. To prevent the spread of the disease, students
reported conducting correct preventative practices recommended by health organizations
such as wearing face masks, frequently washing their hands, particularly after coughing,
sneezing, returning home from outside, and maintaining a social distance (6 feet) from other
persons. These findings align with other studies among student populations [29,30,39].
Individuals may be more inclined to adhere to these preventative practices due to larger
measures taken by the local government, such as prohibiting public gatherings, closing
educational institutions, and essentially 'locking down' the whole country, which can
demonstrate the seriousness of the situation to the public. In addition, respondents likely
adopted correct and safe practices due to the Government of Bangladesh'sBangladesh's
education and outreach materials provided to increase the public's understanding of the
disease and influence changes in behaviors.
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Similar to knowledge and attitude, our study showed preventive practices against COVID-
19 were associated with socio-demographic factors such as sex, age, residence type, source
of information, and online training. Males were more likely to have a lower score of practices
towards COVID-19 than females, which agrees with recent previous studies among general
populations and undergraduate students in China [10,29]. Broadly, evidence from previous
studies exploring risky behaviors and sex differences found males are more likely to
participate in risk-taking behaviors compared to females [40,41]. This might be a plausible
explanation for the observed differences in practices towards COVID-19 among males and
females in this study. Another finding in this study shows a low score for COVID-19
practices was more common among students who used daily newspapers as their main source
of COVID-19 information than television. In Bangladesh, television is common to most
households regardless of economic status. It is an effective and reliable method to distribute
information in a timely and widespread manner, resulting in improved knowledge and
appropriate practices related to COVID-19. Intuitively, students from semi-urban or urban
areas who received online training /courses were associated with better practices towards the
disease. This finding affirms that online training/courses about the signs, symptoms,
transmission, and preventive measures of COVID-19 were effective at instilling a good level
of knowledge positive attitudes, which ideally result in better practices concerning COVID-
19 prevention. An awareness of these associations is important to formulate contingency
plans and to training for students and the broader population in response to future public
health emergencies and pandemics.

Finally, in this study region, better COVID-19 knowledge scores were found to be
substantially associated with a higher chance of positive attitudes and practices regarding
the COVID-19 pandemic. Bangladeshi internet users and Chinese citizens have a similar
relationship [10,17]. These links can be traced back to the fact that the disease has received
widespread media attention, which has covered issues of disease knowledge, attitude, and
prevention.

Strengths and limitations

To the researchers ' knowledge, this is one of the first studies to look into the factors that
influence KAP towards COVID-19 in a broad group of Bangladeshi students. However,
there are several limitations to this study that should be acknowledged. Data was self-
reported, which can contribute to biases in reporting. For example, we were unable to verify
the student status of the participants rather. We relied on their self-reported information.
Since we collected data online, this can lead to less reliable data due to the lack of a trained
interviewer to clarify the questions. To remedy this issue, future studies may use
administrative data. The cross-sectional study design also limits the capacity to determine
causality between factors. Finally, because this was an internet-based online survey,
responses from areas without internet access were not collected, potentially resulting in
demographic selection bias and limiting the findings' generalizability.

5. CONCLUSION

This study provides a comprehensive assessment of the KAP of Bangladeshi students
towards COVID-19 during the strict lockdown period enforced by the government. Overall,
the findings suggest that Bangladeshi students have adequate knowledge regarding COVID-
19, negative attitudes toward the disease, yet good preventive practices to mitigate the spread
of COVID-19. KAP of students is crucial to stop the spread of COVID-19, as students or
college-aged individuals are most likely to spread the virus. The present study found that
students studying at an undergraduate level or higher, and those who received online
training/courses regarding COVID-19, had higher knowledge of COVID-19 and better
preventive practices. Thus, the design of COVID-19 programs, training, or courses delivered
online may help to improve the knowledge, attitude, and practices toward COVID-19 and
may be a worthwhile endeavor to implement in other populations. Lastly, policymakers must
communicate more transparent and timely to improve public confidence and attitudes
towards COVID-19 by sharing accurate information on preventive measures and their
effectiveness.
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