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Purpose: Adequate knowledge, positive attitude, and proper practice of personal protective 
equipment by healthcare workers are necessary to get protection from COVID-19 infection. 
But this area is yet to be explored. Hence, we aimed to assess the knowledge, attitude, and 
practice (KAP) regarding personal protective equipment (PPE) among healthcare workers, 
along with a survey of the possible determinants.
Subjects and Methods: For this cross-sectional study, online and offline surveys were 
conducted among a sample of 393 healthcare workers from five different districts of 
Bangladesh. A validated self-administered questionnaire comprising five sections (socio- 
demography, work-related information, knowledge, attitude, and practice) was used for data 
collection. Multivariate stepwise forward logistic regression was applied to find significant 
factors associated with good attitude, and practice using SPSS version 25.
Results: The average age of the 393 participants was 28.9±5.2 years with a male-female 
ratio of one. Of them, 99.5% (n=391) had good knowledge, 88.8% (n=349) had positive 
attitude and 51.7% (n=203) had good practice regarding PPE. Results revealed that being a 
physician and living at home were significantly associated with a positive attitude. While 
being a non-physician, having lower education, working in private hospitals, and using office 
transport were associated with good practice regarding PPE.
Conclusion: The findings demonstrated that the healthcare workers had an overall good 
knowledge and a positive attitude but a poor practice regarding PPE. This study also 
highlighted the factors influencing KAP towards PPE that must be addressed in future 
education, awareness, and counseling programs.
Keywords: knowledge, attitude, practice, personal protective equipment, health personnel

Introduction
Coronavirus Disease 2019 (COVID-19), a deadly respiratory disease caused by 
SARS CoronaVirus-2 (SARS CoV-2), was declared a global pandemic on 11th 
March 2020 by World Health Organization (WHO).1,2 As of 21st October 2020, 
over 40 million cases and over 1 million deaths due to COVID-19 were reported 
around the world.3 Bangladesh is in the phase of community transmission and has 
so far confirmed 390,206 cases and 5681 deaths.4 Due to transmission from 
asymptomatic individuals, the disease is expected not to go away any sooner. As 
a result, there is a continuous need for frontline healthcare workers (HCW) for the 
management of COVID-19 patients, making them the most vulnerable group to 
contract the disease.5 According to WHO estimates, around 14% of those affected 

Correspondence: Md Utba Bin Rashid  
Nutrition and Clinical Service Division 
(NCSD), International Centre for 
Diarrhoeal Disease Research, Bangladesh, 
Mohakhali, Dhaka, 1212, Bangladesh  
Tel +8801673306380  
Email utba.rashid@northsouth.edu

Journal of Multidisciplinary Healthcare                                                 Dovepress
open access to scientific and medical research

Open Access Full Text Article

submit your manuscript | www.dovepress.com Journal of Multidisciplinary Healthcare 2021:14 229–238                                                    229

http://doi.org/10.2147/JMDH.S293717 

DovePress © 2021 Hossain et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

http://orcid.org/0000-0002-2153-5667
http://orcid.org/0000-0002-2530-9982
http://orcid.org/0000-0002-0707-0437
http://orcid.org/0000-0001-7392-5133
http://orcid.org/0000-0003-3230-2698
http://orcid.org/0000-0002-1443-6257
mailto:utba.rashid@northsouth.edu
http://www.dovepress.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php


are HCWs.6 A study conducted among the HCWs working 
in a COVID-19 dedicated hospital in Bangladesh found 
than 10.79% of them contracted the disease.7

Coming into close contact with COVID-19 patients dur-
ing the symptomatic period is associated with a high trans-
mission risk.8 HCWs involved in the management of patients 
and the collection, extraction, and preparation of samples for 
rt-PCR testing are frequently exposed to symptomatic cases, 
increasing their risk of getting the virus. However, the trans-
mission risk can be reduced with the proper use of Personal 
Protective Equipment (PPE).9 During the onset of the pan-
demic, the main concern was an inadequate supply of perso-
nal protective equipment for healthcare workers and a lack of 
training regarding its use. Bangladesh was not well-prepared 
with sufficient healthcare facilities, personal protective 
equipment, and testing kits to fight the COVID-19 at the 
incipient phase of the outbreak.10,11 Consequently, HCWs 
might have been deprived of systematic training and practice 
regarding PPE.

WHO recommends regular hand washing, physical and 
social distancing, keeping rooms well-ventilated, and 
respiratory hygiene to prevent COVID-19 transmission.12 

Although these measures may reduce the risk in the wider 
community, HCWs are likely to encounter repeated close 
exposures due to their nature of work. Guidelines and 
online refresher courses were developed by WHO, CDC 
(Center for Disease Control and Prevention), and various 
governmental and private organizations in different coun-
tries to boost infection prevention and control (IPC) stra-
tegies in healthcare facilities. Despite the availability of 
guidelines, attitude and practice towards infection control 
and prevention measures might vary because of the socio-
economic contexts, preparation of the healthcare system, 
and the beliefs and motivation of the HCWs of a country. 
It can be reasonably assumed that good knowledge and a 
positive attitude regarding the use of personal protective 
measures should lead to the proper practice of IPC. 
However, no study has assessed the KAP of PPE among 
health personnel so far. Therefore, the purpose of the study 
was to assess the KAP regarding PPE among HCWs who 
are at increased risk of exposure to SARS-CoV2 due to 
involvement in the management of COVID-19 patients.

Subjects and Methods
Study Design
This cross-sectional study was carried out from June to 
July 2020. The study population was Bangladeshi frontline 

healthcare providers who were combating the COVID-19 
disease by treating the affected individuals admitted into 
government and private healthcare facilities. Since the 
country maintained a lockdown and movement restriction 
to reduce the spread of COVID-19, participants were con-
veniently selected using both offline and online methods to 
ensure optimum coverage in this pandemic situation. In 
face-to-face interviews, data were collected from HCWs of 
the five districts – Dhaka, Kishoreganj, Chuadanga, 
Mymensingh, and Cox’s Bazar, where a significant propor-
tion of the COVID-19 patients of Bangladesh were 
reported. On the other hand, a self-reported structured 
questionnaire was prepared and incorporated in Google 
forms in the web-based approach. The link was shared 
through email, different social platforms (Facebook, 
WhatsApp, Viber, Twitter), and other authors’ networks. 
Since no previous study was conducted among the HCWs 
regarding their KAP towards PPE, the target sample size 
was estimated based on WHO recommendations for the 
minimal sample size needed for a prevalence study.13 

Anticipating a population proportion of 50%, confidence 
interval 95%, and relative precision 10% (of 50%), the 
required sample size was calculated 384. HCWs, including 
doctors, nurses, pharmacists, and lab technicians, were 
eligible for this study. Bangladeshi nationals of age 18 or 
more who worked in an active healthcare facility were 
involved in the management of COVID-19 patients and 
consented to fill the form were invited to take part. The 
original questionnaire was prepared using the English lan-
guage, further transcribed into Bangla to adopt general-
izability among the study participants. All eligible 
respondents volunteered to participate in the survey. 
Eventually, 405 valid responses were collected during the 
survey period, and a total of 393 responses were kept after 
the exclusion of incomplete data.

Measures
The survey tool was developed based on a considerable 
literature review, PPE wearing guidelines for the health-
care providers by WHO,9,14 guidelines issued by CDC,15 

and the national guidance for the COVID-19 response, 
Bangladesh.16 After preparing the initial draft of the ques-
tionnaire, we validated it in two steps. Firstly, we shared 
the tool with the study supervisor and the other researchers 
to give their expert opinion concerning its clarity, relativ-
ity, and significance. Secondly, a pilot study was per-
formed by selecting a limited number of healthcare 
workers (n = 40) who shared their views on simplifying 
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and shortening the questionnaire. Members from all 
healthcare settings were chosen for the pilot study. 
Participant amendments were considered and mended 
into the survey, thus maintaining continuity with the con-
temporary literature. After a thorough discussion, the 
authors finalized the questionnaire and dispensed it to the 
HCWs.

This survey comprised questions evaluating socioeco-
nomics, job type, and knowledge, attitude, and practice of 
HCWs regarding PPE (Supporting information: 
Supplement 1). Demographic characteristics included gen-
der, age, marital status, household members, occupation, 
job experience, and one item on PPE wearing. Work- 
related factors encompassed the type of establishment 
where a healthcare provider was currently rendering his/ 
her services, his/her placement in the workplace, duty 
hour, place of living during that time, and lastly, transpor-
tation facilities towards the workplace.

The knowledge section incorporated ten items, and the 
answer to each question was either ‘Yes’ or ‘No’. The 
accurate answer was recorded as one, while the incorrect 
response was noted as zero. A cut-off level of ≤6 for poor 
understanding and ≥7 for useful knowledge was deter-
mined. The total score extends from 0 to10. The attitude 
section consisted of 8 items, and responses of each piece 
were documented on a 5-point Likert scale as follows: 
strongly agree (5-point), agree (4-point), neutral (3- 
point), disagree (2-point), and strongly disagree (1-point). 
The total score ranged from 8 to 40, with a mean score of 
≥24 indicating a positive attitude toward using PPE. The 
practice section included 15 items, and each item com-
prised two responses: Yes (1-point) and No (0-point). 
Practice items total score ranged from 0 to15. A score of 
9–15 indicated good practice and of 1–8 demonstrated 
poor practice toward wearing PPE during service hour. 
Finally, a question assessed the perception of HCWs 
regarding barriers in infection control practice. Content 
validity and reliability tests for the question construct on 
KAP assessment were within an acceptable range (Tables 
S1 and S2; Supporting information: Supplement 2). 
Almost all of the knowledge, attitude, and practice related 
questions in the relevant subsections of the questionnaire 
had significant content validity. Reliability scores (i.e., 
Cronbach’s Alpha values) for knowledge, attitude, and 
practice related questions were, respectively, 0.181, 
0.643, and 0.735. The knowledge section’s low scores 
were due to dichotomous response categories and a highly 
skewed response proportion.

Statistical Analysis
Continuous variables were described as mean ± standard 
deviation (SD), while categorical variables were expressed 
as frequencies and percentages. The association between 
different responses and respondent’s characteristics was 
analyzed using the Chi-square test of independence. 
Univariate logistic regression was used to calculate the 
odds ratios (ORs) and the corresponding 95% confidence 
intervals (95% CIs) to analyze the associations between 
individual determinants and the respondent’s good attitude 
and practice. Multivariate logistic regression was con-
ducted using the stepwise forward LR method. SPSS Inc. 
v25 was used for statistical analysis. Content validity and 
reliability were tested using Pearson’s correlation and 
Cronbach’s Alpha statistic, respectively. All analyses 
were two-sided, and P < 0.05 was regarded as statistically 
significant.

Ethics
All the procedures were conducted following the ethical 
guidelines of the institution’s review board (IRB)/ethical 
review committee (ERC) of North South University, 
Bangladesh (Memo no. 2020/OR-NSU/IRB-No.0803). 
The ethical standards laid down in the 1964 Declaration 
of Helsinki and its later amendments or comparable ethical 
standards were followed wherever applicable. During the 
face-to-face interview, informed written consent was 
obtained from all the participants involved in the study. 
However, electronic consent was attached to the web- 
based questionnaire where the nature, purpose, and objec-
tive of the study were clearly stated along with the declara-
tion of confidentiality and anonymity.

Results
A total of 393 participants were included in the study. The 
average age of the participants was 28.9±5.2 years, most 
of them were aged between 21 and 30 years (76.8%), and 
the male-female ratio was approximately one. Nearly one- 
quarter of the participants completed a diploma, and 
64.9% completed graduation (bachelor). Maximum parti-
cipants were physicians (70.7%), and among the rest non- 
physicians, respectively, 27, 1.3, and 1% were nurses, 
pharmacists, and laboratory technicians. Among all, 
45.5% were staying at home, followed in decreasing 
order by hostel (24.4%), dormitory (14.8%), hospital 
(8.9%), and hotel (6.4%). Participants had a median 
work experience of 4 years. Most of them were doing 
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government jobs (53.4%), working indoors (68.4%), and 
were going to duty stations mostly by walk (43.0%) 
(Table 1). Only 25.2% of participants read one of the 
guidelines on PPE (Figure S1; Supporting information: 
Supplement 3).

Among all, 99.5% had good knowledge, 88.8% had 
positive attitudes, and 51.7% had good practice regarding 
PPE (Table 2). There was no difference in knowledge of 
PPE between physicians and non-physicians. Significantly 
more physicians had a positive attitude than non-physi-
cians toward PPE. But the practice regarding PPE was 
significantly better among non-physicians than physicians.

Although participants, in general, had good knowledge 
regarding PPE, 34.6% thought all components of PPE 
(except N95 mask) are not required at the hospital outdoor 
during treating patients with respiratory symptoms. 
However, 22.1% thought that family members providing 
care to COVID-19 patients would not get enough protec-
tion wearing a surgical mask and maintaining hygiene 
only. Among all, 14.5% of participants did not know 
about donning and doffing process. Among the eight 
items in the attitude questionnaire, variability in response 
occurred in four. Nearly one-tenth of the participants 
thought that using PPE is not going to keep HCWs safe 
from COVID-19. One-tenth found wearing PPE is incon-
venient. One-fifth did not feel protected wearing PPE, and 
nearly one-third were dissatisfied with the PPE they were 
using.

Regarding the practice of PPE, 75.8% were not using 
PPE regularly during patient care, 62.6% did not do any fit 
test after wearing a mask, 58.3% did not get any training 
on the use of PPE, and 41.7% were not using any dispo-
sable PPE. Among the participants, 40.2% did not follow 
proper donning/doffing methods, and 62.6% did not use 
any biohazard bag during the disposal of the PPE. Surgical 
masks and N95 or equivalent masks were used by, respec-
tively, 87.8 and 71% of participants. Close to 79% used 
gown/cover-all, 94.1% used gloves during patient care, 
84% regularly disinfected or disposed of their gloves, 
and 85.8% used goggles and/or face-shield during duty. 
See Tables S1–S3 (Supporting information; Supplement 3) 
for the detailed item list with the frequency of responses.

Logistic regression analysis of factors associated with 
attitude towards PPE showed that being a physician was 
associated with 4.548 times higher odds of having a posi-
tive attitude than non-physicians after adjusting for age, 
sex, marital status, education, job type (government vs. 
private), work hours, and workstation. Participants living 

in the hospital and hotel rather than at home were 81.8 and 
78.8% less likely to have a positive attitude towards PPE 
(Table 3).

Table 1 Socio-Demographic Profile and Work-Related 
Characteristics of Participants (n=393)

Variables n (%)

Age (years)a 28.9 ± 5.2

Age group 21–30 302 (76.8)

31–40 80 (20.4)

41–50 7 (1.8)

51–60 4 (1.0)

Sex Female 194 (49.4)

Male 199 (50.6)

Marital status Married 195 (49.6)

Unmarried 193 (49.1)

Widowed 4 (1.0)

Divorced 1 (0.3)

Education Bachelor 254 (64.9)

Diploma 98 (24.9)

Masters 33 (8.4)

Fellow 8 (2.0)

Occupation Physician 278 (70.7)

Nurse 106 (27.0)

Pharmacist 5 (1.3)

Laboratory 

technician

4 (1.0)

Living place Home 179 (45.5)

Hostel 96 (24.4)

Dormitory 58 (14.8)

Hospital 35 (8.9)

Hotel 25 (6.4)

Work experience (years) 4 (0–40)

Type of job Government 210 (53.4)

Private 183 (46.6)

Duty per week (hours) > 36 193 (49.1)

≤ 36 200 (50.9)

Work stationb Indoor 269 (68.4)

Outdoor 123 (31.3)

Emergency 81 (20.6)

ICU 24 (6.1)

Pharmacy 6 (1.5)

Laboratory 5 (1.3)

More than one 76 (19.3)

Transportation to/from work 

station

By walk 169 (43.0)

Public transport 81 (20.6)

Office transport 78 (19.8)

Private vehicles 65 (16.5)

Notes: aData is expressed as mean±SD and median (range) respectively for age and 
work experience. bMultiple response recorded.
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When adjusted for age, sex, marital status, occupation, 
work experience, work hours per week, work station 
(ICU), and living place, those who used office transport 
were 3.491 times, and those who read the guidelines of 
PPE use were 1.962 times more likely have good practice 
in comparison to those who walked to their office and who 
did not read guidelines, respectively (Table 4). Participants 
who completed a bachelor’s degree were 71.5% less likely 
to have good practice in comparison to those who com-
pleted a diploma, and government-employed healthcare 
workers were 80.9% less likely to have good practice in 
comparison to those who were doing private jobs.

Knowledge and attitude were weakly positively corre-
lated with practice (r=0.142 and 0.242, respectively, 
p<0.05 for both) among the participants (Table 5).

Discussion
Healthcare workers play a pivotal role in COVID-19 man-
agement as front-liners. They are the first point of contact 
with COVID-19 patients in hospitals and laboratories. 
Hence, they are at high risk for severe acute respiratory 
syndrome from SARS-COV-2 infection.17,18 The best way 
for HCWs to prevent this infection is through practice and 
demonstrated competency in donning, doffing, and proper 
use of personal protective equipment (PPE).19 Hence, an 
assessment of the current status of knowledge, attitude, 
and practice towards PPE among HCWs were duly 
needed. According to the best of our knowledge, this is 
the first-ever study that entirely assessed the knowledge, 
attitude, and practice regarding PPE among HCWs 
towards COVID-19 in Bangladesh.

Participants of our study were predominantly young 
adults with an average age of 28.9 ± 5.2 years, and a 
male-female ratio of approximately one. As evidence 
started to accumulate that older people are particularly 

vulnerable to COVID-19-related mortality,20 young 
HCWs came to the forefront of the front-liners. As this 
study was conducted among the front-liners, older person-
nel might have sieved out of from the respondents.

All of our participants were educated, with the lowest 
education status being diploma (24.9%). The rest of the 
participants pursued qualifications ranging from under-
graduate to post-doctoral. This ensured a high standard 
of responses to the technical questions that were posed 
during the data collection.

We found that 99.5% of the participants had good knowl-
edge regarding PPE, where physicians and non-physicians 
both had an almost equal level of knowledge. Recent studies 
conducted in China,21 Iran,22 Pakistan,23 and Turkey24 found 
a good knowledge about COVID-19 (and the ways of protec-
tion from it) among, respectively, 88.4%, 56.5%, 93.2%, and 
90% of their participants comprised various categories of 
HCWs. Our study results provide confidence in terms of 
the healthcare workers’ knowledge regarding the transmis-
sion, protection, and preventive measures of COVID-19, 
which is a good sign in the present situation because no 
vaccine is available yet. As the fight against COVID con-
tinues, HCWs must remain familiar with all the precaution-
ary steps regarding PPE to save them from this pandemic.24– 

26 Despite a good average score in the knowledge question-
naire, we found a remarkable absence of knowledge regard-
ing the proper donning and doffing method indicating an 
absence of training regarding PPE among the HCWs. As 
such a widespread outbreak had not happened in recent 
history, it is expected that not every HCW would have 
adequate knowledge regarding donning and doffing. But 
the current situation necessitated training of all HCWs on 
the PPE. Hence, a lack of knowledge is reminiscent of 
inadequate preparedness of the health system to handle 
such an infectious emergency.

Table 2 Knowledge, Attitude, and Practice Regarding PPE Among Participants

Variables Total (n=393) Physicians (n=278) Non-Physician (n=115) p valuea

n (%) n (%) n (%)

Knowledge Good 391 (99.5) 276 (99.3) 115 (100.0) 1.000
Poor 2 (0.5) 2 (0.7) 0

Attitude Positive 349 (88.8) 261 (93.9) 88 (76.5) <0.001
Negative 44 (11.2) 17 (6.1) 27 (23.5)

Practice Good 203 (51.7) 121 (43.5) 82 (71.3) <0.001
Poor 190 (48.3) 157 (56.5) 33 (28.7)

Note: aP-value determined by Fisher’s exact test and Chi-squared test where appropriate.
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This study demonstrated that 88.8% of the participants 
had a positive attitude towards PPE in COVID-19 manage-
ment. But the proportion of HCWs having a positive 
attitude differed significantly between non-physician 
(76.5%) and physician (93.9%). Educational differences 
between these groups might explain this finding because 
a higher educational attainment was found to be associated 

with a positive attitude in our study as well as in studies 
investigating KAP about COVID-19.25

Univariate regression showed that higher age, male 
gender, being married, being a physician, living at home, 
and higher education was significantly associated with a 
positive attitude. Although after adjustments, being a phy-
sician and living at home were found to be the independent 

Table 3 Logistic Regression Analysisa of Factors Associated with Positive Attitude Towards PPE

Factors Crude OR 95% CI Adjusted ORb 95% CI

Age 1.095 1.003–1.195

Sex

Female 1 1
Male 2.721 1.377–5.376

Marital status

Single 1 1
Married 2.599 1.316–5.134

Occupation

Non-physician 1 1 1 1
Physician 4.711 2.451–9.052 4.548 2.366–8.743

Education
Diploma 1
Bachelor/above 4.459 2.336–8.513

Work experience

≤4 years 1 1
> years 1.102 0.585–2.077

Job type

Private 1 1
Government 1.591 0.845–2.995

Work hour per week
≤36 1 1

>36 0.961 0.513–1.799

Workstation (ICU)

No 1 1

Yes 0.271 0.105–0.695

Living place

Home 1 1 1 1
Dormitory 0.715 0.212–2.413

Hospital 0.256 0.085–0.773 0.182 0.057–0.583
Hostel 0.159 0.070–0.359 0.212 0.090–0.498
Hotel 1.271 0.154–0.359

Read guidelines on PPE use
No 1 1
Yes 0.859 0.408–1.810

Notes: Variables with significant OR at p<0.05 level were shown in bold formatting. aMultivariate logistic regression was done using stepwise forward LR method. bAdjusted 
for age, sex, marital status, education, job type, work hours per week and workstation (ICU). 
Abbreviations: OR, odds ratio; ICU, intensive care unit; PPE, personal protective equipment.
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influencing factors. Lombardi et al27 noted that attitude 
towards the use of PPE among industrial workers could be 
influenced by “perceptions of hazards and risk”, “barriers 

to PPE use” and “enforcement and reinforcement”. These 
findings correlate with the findings of our study as we 
noted a tuned down perception towards the protective 

Table 4 Logistic Regression Analysisa of Factors Associated with Good Practice of PPE Use

Factors Crude OR 95% CI Adjusted ORb 95% CI

Age 0.938 0.899–0.980

Sex

Female 1 1
Male 0.643 0.432–0.957

Marital status

Single 1 1

Married 0.340 0.555–1.226

Occupation

Non-physician 1 1
Physician 0.310 0.194–0.495

Education
Diploma 1 1 1 1
Bachelor/above 0.252 0.151–0.422 0.285 0.147–0.553

Work experience

≤4 years 1 1

> 4 years 0.711 0.475–1.065

Job type

Private 1 1 1 1
Government 0.125 0.079–0.197 0.191 0.113–0.325

Work hours per week
≤36 1 1
> 36 2.129 1.423–3.185

Workstation – ICU

No 1 1
Yes 3.821 1.397–10.449

Living place

Home 1 1
Dormitory 0.431 0.231–0.802
Hospital 0.663 0.319–1.377

Hostel 1.186 0.720–1.955
Hotel 2.800 1.068–7.339

Transport
Walking 1 1 1 1
Public 1.168 0.687–1.984

Private 0.544 0.298–0.992
Office 4.415 2.358–8.266 3.491 1.658–7.350

Read guidelines on PPE use
No 1 1 1 1
Yes 1.736 1.095–2.754 1.962 1.072–3.591

Notes: Variables with significant OR at p<0.05 level were shown in bold formatting. aMultivariate logistic regression was done using stepwise forward LR method. bAdjusted 
for age, sex, marital status, occupation, work experience, work hours per week, work station (ICU), and living place. 
Abbreviations: OR, odds ratio; ICU, intensive care unit; PPE, personal protective equipment.
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function of PPE because of the dissatisfaction with the 
supplied PPEs and discomfort of wearing those. HCWs 
who were attending their duty from home were most likely 
to be reinforced by a protective responsibility to family 
members. This assumption is also endorsed by the fact that 
we found married HCWs having a significantly higher 
odds of having a positive attitude (OR 2.599, 95% CI 
1.316–5.134). In addition, good knowledge might have 
shifted the attitude towards the favorable side among the 
HCWs, as is evident in other studies.23

Contrary to what would be expected from people with 
a positive attitude, we found that nearly half (48.3%) of 
the respondents showed poor practice regarding PPE in 
our study. Moreover, a significantly higher proportion of 
non-physician (71.3%) showed good practice compared to 
physicians (43.5%). When considered individually, a 
younger age, female sex, being non-physician, a lower 
education (having diploma instead of graduation and 
above), being in the private job, working more than 36 
hours, working in ICU, living in the hotel, provision of 
office transport, and reading the guideline on PPE use was 
associated with good practice. However, on multivariate 
regression, lower education, being in a private job, provi-
sion of office transport, and reading the guidelines were 
found to be independently associated with good practice 
regarding PPE use.

Although government authorities have ensured an ade-
quate supply of PPE lately, a lack of other measures as 
well as the questionable quality of the equipment might 
affect the trust and practice towards PPE among the HCWs 
working in these facilities.27,28 While private hospitals 
might have ensured the provision of an adequate supply 
of high-quality PPE, proper donning, doffing, and disposal 
arrangements, training regarding its use, and administra-
tive supervision and monitoring regarding protection mea-
sures, ensuring the significantly better practice (80.9% 
better) among private HCWs. Previously Andaleeb29 has 
shown that private hospitals can ensure better quality 
service than government hospitals in Bangladesh because 
they generate their financial resources from clients. This 

might also be applicable in case of infection prevention 
and control measures taken by the private facilities. We 
found that HCWs who use office transport had a higher 
odds (OR: 3.491, 95% CI 1.658–7.350) of good practice 
regarding PPE compared to those who walk to the hospi-
tals. A provision of office transport could have given 
HCWs the opportunity to put on their PPE at their home 
before leaving for the duty station. In addition, commuting 
in public and/or private transport might have been asso-
ciated with a perceived fear of inadequacy of protective 
measures. In such a setting, dedicated office transports can 
increase the perceived protection among their users. 
Another counterintuitive finding was the association of 
relatively lower education (having a diploma compared 
to having a bachelorette or higher-level degree) with 
good practice. This also reflects that non-physician were 
more likely to do a good practice regarding PPE than 
physicians. But further research is required to explore 
this interesting association.

The transmission of COVID-19 can be prevented if the 
healthcare workers wash their hands, maintain hygiene, and 
take precautions by wearing PPE properly. The study con-
ducted by Kara et al,26 Mohammad et al,30 Naser et al,31 and 
Saqlain et al23 indicated that healthcare workers with good 
knowledge regarding COVID-19 had a good attitude and 
showed good practices. But in this study, we found only a 
weak positive correlation between knowledge or attitude 
and practice scores. A considerable proportion of HCWs 
had good knowledge (99.5%) and a positive attitude 
(88.8%) regarding PPE, but the good practice was found 
only among 51.7% of participants. We have highlighted 
some of the possible reasons and factors behind such find-
ings, but specific causes need to be explored. Good knowl-
edge, positive attitude, and proper practices among 
healthcare workers regarding basic protective measures 
are necessary to deal with COVID-19 affected people as it 
decreases the chances of transmission. Moreover, the cur-
rent pandemic has made it mandatory for HCWs to increase 
their protection. Proper practice of HCWs in complying 
with precautionary measures will not only save them from 

Table 5 Pearson Correlation Among Knowledge, Attitude, and Practice Scores

Variablesa Knowledge Attitude Practice

Knowledge 1 0.033 0.142*
Attitude 0.033 1 0.242*

Practice 0.142* 0.242* 1

Notes: aData shows the Pearson correlation coefficient (r) between respective pairs. *p value significant at <0.05 level.
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COVID-19 but also create awareness among the patients as 
well as the population in general.

We recommend the following measures in light of the 
findings of our study. Further large-scale explanatory 
research (both qualitative and quantitative) should be con-
ducted to find out the causes behind poor practice regard-
ing PPE among the healthcare workers of Bangladesh. 
Appropriate measures should be taken at the policy level 
to ensure adequate infection prevention and control mea-
sures. Training sessions regarding the use of PPE should 
be arranged on a regular basis. Strong monitoring and 
evaluation need to be introduced to ensure the proper 
practice of PPE.

The major limitation of our study was the inability to 
randomize the participants. In addition, as the study was 
conducted mainly through an online self-administered 
questionnaire, we could not observe the practice of PPE 
use rather had to rely on self-reported assessment for that. 
Another limitation was that we failed to collect adequate 
participation from the laboratory technicians and pharma-
ceuticals; as a result, our study findings regarding the non- 
physicians mainly represented nurses.

Conclusion
COVID-19 is currently the burning topic all around the 
world, including Bangladesh, due to its deadly nature. To 
mitigate its aftermath, it is now necessary for the government 
to adopt some immediate steps towards developing and hon-
ing positive practices to protect the communities better. To 
our knowledge, our current study is a unique one where we 
tried to describe the experience, attitude, and approach of all 
the frontline HCWs of our country regarding the use of PPE, 
which is the essential tool for them to be practiced for safe-
keeping. However, we identified a significant gap in practice 
toward using PPE among our healthcare workers. 
Interestingly, we found that education, reading guidelines, 
and lack of proper training opportunities are the steering 
factors leading to variation among our study participants. 
As the global threat of COVID-19 continues, more significant 
efforts through educational campaigns that target HCWs and 
the broader population beyond borders are urgently needed in 
our current context as most of us must adjust to this new 
normal phenomenon.
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