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Abstract 
Background: Personal protective equipment (PPE) is necessary that helps to protect healthcare 
workers (HCWs) from coming toward contact with or being exposed to diseases that are 
transmissible. It became the leading issuefor HCWs, who worked with patients with COVID-19 
infection in Bangladesh. Therefore, proper utilization of PPE is crucial. 
Methods: The cross-sectional study was directed to assess the pattern of utilization of PPE among 
157 doctors and nurses working in two COVID-19 dedicated hospitals during COVID-19 
pandemic from January 2020 to December 2020 through face-to-face interview by a pre-tested 
questionnaire.  
Results: The mean age of the doctors was 36.8±5.9 years and the nurses was 34.3±7.9 years. All 
the respondents wore medical masks. Among the doctors and nurses, 97.1% and 95.5% used N-95 
respirator; goggles or face-shields were used by most of the doctors (98.6%) and nurses (93.2%). 
About two-thirds of the respondents (73.9% and 65.9%) mentioned that they followed the correct 
sequence of steps during donning and doffing of PPE. Regarding reuse, 69.3% of nurses and 59.4% 
of doctors reported reusing. Respondents who reused any PPE material, among them, 65.6% of 
nurses reused within ≤4 days while 51.2% of the doctors reused within 5-8 days. 91.3% of doctors 
and 87.5% of nurses maintained aseptic precaution during donning and doffing. 73.9% of the 
doctors and 79.5% of nurses had correct knowledge about the doffing steps. There were 
statistically significant association of sequence of wearing multiple masks, duration of reusing the 
PPE, influencing factors regarding provision of PPE by the authority and knowledge of doffing 
steps (p<0.05) with the doctors and nurses. 
Conclusion: To achieve the proper utilization of PPE among doctors and nurses, periodic formal 
training programs should be reinforced and raise more awareness about the importance of wearing 
PPE.  
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Introduction Coronaviruses are RNA enveloped viruses 
(SARS-CoV-2), commonly found in humans. 
It causes Coronavirus disease 2019 (COVID-
19), ranging from the common cold to more 
severe diseases. It is predominantly caused by 
contact or droplet transmission. Airborne 
transmission may occur if patient respiratory 
activity or medical procedures generate 
respiratory aerosols.1,2 
 
Globally, 14th February 2021, there have been 
108,153,741 confirmed cases of COVID-19, 
including 2,381,295 deaths, reported by 
World Health Organization (WHO).3 Each 
day thousands of people are getting infected, 
including the frontline healthcare workers 
everywhere on the globe.4 
 
In recent days, COVID-19 infection has been 
increasing in South Asian countries. The 
COVID-19 pandemic in Bangladesh is also a 
part of the worldwide pandemic of COVID-
19. The virus was confirmed to have spread to 
Bangladesh in March 2020. Bangladesh is the 
top 32nd country in the world and accounts for 
0.50% of the COVID-19 disease burden of 
the world. Between 8th March 2020 and 14th 
February 2021, according to the DGHS 
reported there were five hundred forty 
thousand five hundred ninety-two (540,592) 
COVID-19 confirmed by rRT-PCR, 
GeneXpert and Rapid Antigen tests including 
eight thousand two hundred seventy-four 
(8,274) related deaths (CFR 1.53%).5-7 The 
first three known cases were reported on 8th 
March 2020 by the epidemiology institute, 
IEDCR.8 Since then, the pandemic has spread 
day by day over the whole nation and the 
number of affected people has been 
increasing.9  
 
In Bangladesh, doctors and nurses working in 
hospitals are playing a significant role in 
dealing with COVID-19 patients. According 
to WHO, the HCWs including doctors, nurses 

and other health stuffs comprised 11.0% of 
the total COVID-19 cases in Bangladesh by 
1st May, 2020.10 
 
PPE is commonly used in healthcare settings 
as standard or transmission based precaution 
to protect healthcare workers from infections 
and to prevent further spread to patients 
around them. Doctors and nurses caring for 
patient under investigation for COVID-19 
should implement standard infection control 
precautions. These include basic hand 
hygiene, use of personal protective 
equipment, respiratory hygiene and etiquettes, 
and environmental disinfection. The 
protection of healthcare personnel from 
infectious disease exposures in the workplace 
requires a combination of controls.11-13 
Gloves protect hands and impede the contact 
of the skin of hand with contaminated 
surfaces.14 Gowns/aprons or coverall protects 
skin and prevent soiling of clothing during 
activities that are likely to generate splashes 
or sprays of blood, body fluids, secretions, or 
excretions. Goggles provide barrier protection 
to eyes and face shield protects face, mouth, 
nose and eyes and it is also used to avoid 
splashes. Head cover covers the hair not to 
spread the infectious agent through hairs. 
Shoe cover should cover the entire shoe and 
reach above the ankles. Appropriate use of 
PPE can significantly reduce risk of viral 
transmission.13,15 
 
Methods Study design and setting 
This is a cross-sectional study was conducted 
to assess the pattern of utilization of Personal 
Protective Equipment among doctors and 
nurses during COVID-19 pandemic. The 
study was initiated from January 2020 to 
December 2020 at the purposively selected in 
two COVID-19 dedicated hospitals named 
Kurmitola General Hospital and Mugda 500 
Bed General Hospital, Dhaka, Bangladesh. 
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Data collection  
A pretested semi-structured questionnaire was 
used to collect data from the 157 doctors and 
nurses through face-to-face interviews at their 
convenience. Among the respondents 69 were 
doctors and 88 were nurses. Pre-testing of the 
questionnaire was done in the Shaheed 
Suhrawardy Medical College Hospital, 
Dhaka.  Doctors and nurses who completed at 
least 2 complete rosters for 1 month were 
selected for this study. Informed written 
consent was taken from each respondent and 
informed them about the objectives and 
probable outcomes of this study.  
 
Data analysis 
The collected data were checked, verified, 
coded, post-coded and entered into the 
software after the completion of data 
collection. All data were computed and 
analyzed through IBM SPSS v26. Both 
descriptive and inferential statistics were 
carried out and the results were presented in 
tables and charts. 
 Ethical statement 
The study was validated by the ‘Institutional 
Review Board’ of the National Institute of 
Preventive and Social Medicine (NIPSOM), 
Dhaka 1212, Bangladesh. (Reference: 
NIPSOM/IRB/2020/1225) 
 
Results Table I depicts the demographic 
characteristics of the respondents. A total of 
157 respondents were interviewed, whereas 
69 (44%) respondents were doctors and 88 
(56.0%) were nurses. Among the doctors and 
nurses, about half of the doctors (58.0%) were 
from the age group of 36-45 years and the 
nurses (51.1%) from the age group of 26-35 
years. The mean age of the doctors was 
36.8±5.9 years and nurses was 34.3±7.9 
years. Both doctors and nurses worked in the 

different departments of the hospitals. Nearly 
half of the doctors (46.4%) had working 
experience of 6-10 years whereas 34.1% 
nurses had working experience of 1-5 years. 
The majority of the doctors’ (81.2%) monthly 
income was more than 45,000 takas and 
among nurses (31.8%) had income more than 
45,000 takas. 
 
Table II describes the utilization of PPE by 
doctors and nurses. All the doctors and nurses 
used medical masks. Among the doctors and 
nurses, 97.1% and 95.5% used N-95 
respirators, whereas 98.6% and 97.7% used 
gloves respectively. In terms of using goggles 
or face-shield, most of the doctors which is 
98.6% of them used it followed by 93.2% of 
the nurses. Furthermore, nurses (94.3%) were 
slightly ahead in the case of using coverall 
than doctors (91.3%). However, doctors had a 
higher percentage (94.2%) of using head 
cover/hood than the nurses (87.5%). 
Availability of separate places for donning 
and doffing, and correct method for disposal 
of PPE was opined by cent percent 
respondents. About two-thirds of the 
respondents (73.9% and 65.9%) mentioned 
that they followed the correct sequence of 
steps during donning and doffing of PPE. 
Regarding reuse,59.4% of doctors and 69.3% 
of nurses reported reusing. Respondents who 
reused any PPE material, among them, 65.6% 
of nurses reused within ≤4 days while 51.2% 
of the doctors reused within 5-8 days.91.3% 
of doctors and 87.5% of nurses maintained 
aseptic precaution during donning and 
doffing. The notable influences on the 
decision to wear PPE were the desire to 
protect themselves as well as their family 
which was 100% and also the desire to protect 
their patients mentioned by 97.05% in 
average. Authority had provided all the 
necessary PPE that had been reported by 
94.2% of doctors and 92% of nurses. 
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Table I: Demographic characteristics of the respondents (N=157) 
 
Demographic 
characteristics 

 HCWs (N=157) 
Doctors (n=69) Nurses (n=88) 
Frequency Percent Frequency Percent 

Age group  
(years) 

≤25 1 1.4 8 9.1 
26-35 24 34.8 45 51.1 
36-45 40 58.0 25 28.4 
46-55 3 4.3 9 10.2 
≥56  1 1.4 1 1.1 
Mean±SD 36.8±5.9 34.3±7.9 

Working department Out-patient dept. or triage 14 20.3 16 18.2 
In-patient dept. 23 33.3 35 39.8 
ICU, CCU and HDU 17 24.6 18 20.5 
OT complex 8 11.6 11 12.5 
Emergency 7 10.1 8 9.1 

Working experiences  
(years) 

<1  3 4.3 2 2.3 
1-5  10 14.5 30 34.1 
6-10  32 46.4 28 31.8 
11-15  19 27.5 15 17.0 
>15  5 7.2 13 14.8 

Monthly income  
(taka) 

≤25000  0 0 7 8.0 
25,001-35,000  4 5.8 25 28.4 
35,001-45,000 9 13.0 28 31.8 
> 45,000  56 81.2 28 31.8 
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Table II: Utilization of PPE by doctors and nurses (N= 157) 
 

 HCWs (N=157) 
Doctors (n=69) Nurses (n=88) 
Frequency Percent Frequency Percent  

Types of PPE 
Medical mask 69 100 88 100 
N-95 respirator 67 97.1 84 95.5 
Gloves 68 98.6 86 97.7 
Goggles or face-shield 68 98.6 82 93.2 
Cover all 63 91.3 83 94.3 
Head cover or hood   65 94.2 76 86.4 
Shoe cover  62 89.9 75 85.2 
*Multiple responses 
Availability of separate places for donning and doffing 
Yes              69 100 88 100 
Correct sequence of steps during donning and doffing of PPE 
Yes              51  73.9 58 65.9 
No 4 5.8 5 5.7 
Not sure 14 20.3 25 28.4 
Maintenance of aseptic precaution during donning and doffing 
Yes 63 91.3 77 87.5 
No 0 0 0 0 
Sometimes 6 8.7 11 12.5 
Place of disposal of PPE     
Collection in separated bags or biohazard bags               69 100 88 100 
Correct method for disposal of PPE 
Yes               69 100 88 100 
Reuse of any of PPE material among the respondents 
Yes 41     59.4 61 69.3 
No 28 40.6 27 30.7 
Duration of reuse     
≤4 days 24 34.1 58 65.6 
5-8 days 35 51.2 22 24.6 
>8 days 10 14.6 8 9.8 
Factors influencing utilization of PPE 
Equipment was available & convenient 60 87.0 67 76.1 
Hand hygiene was convenient 41 59.4 49 55.7 
Followed colleagues  32 46.4 29 33.0 
Wanted to protect self & family 69 100 88 100 
Wanted to protect patients 68 98.6 84 95.5 
Authority provides all necessary PPE 65 94.2 81 92.0 
Bought all the necessary PPE by self 19 27.5 26 29.5 
*Multiple responses 

 
Figure 1 shows that all the respondents among doctors and nurses wore surgical masks. The usage 
of N-95 respirator was 97.1% among doctors and 95.5% among nurses. A significant number, 
53.4% nurses wore the KN 95 mask while 42% doctors also used it. Only 4.3% of doctors and 8% 
of nurses wore cloth masks. 
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 Figure 1. Respondents according to the types of masks used (N=157) 
 
Figure 2 shows the pattern of wearing multiple masks among doctors and nurses, from inner to 
outer. Among the respondents, 71.7% of doctors and 47.4% nurses wore N-95 respirator as inner 
mask and surgical mask as outer mask.  
 
Figure 3 shows that 42% doctors and 40.9% nurses had correct knowledge about donning steps and 
73.9% of the doctors and 79.5% of nurses had correct knowledge about the doffing steps. 
 
Figure 4 shows different barriers to using PPE. The majority had felt hot weather (78.3% and 
65.9%) and vision impairment due to fogging (55.1% and 56.8%) as barriers to use PPE. Other 
barriers were time consumption in donning and doffing (44.9% and 46.0%) and the discomfort to fit 
(37.7% and 35.2%).  
 

 Figure 2. Sequences of wearing masks if worn more than one at the same time (N=138) 
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 Figure 3. Knowledge about the donning and doffing steps (N=157) 
 

  Figure 4. Barriers to using the PPE (N=157) 
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Figure 5. Source of information about the use of PPE (N=157) 
 
Table III: Relationship between occupation and the different factors  
 

Factors HCWs (N=157) Test of 
significance 

P value 
Doctors Nurses 

Sequences of wearing masks if more than one (N=138) 
Surgical mask - N95 respirator 2 (1.4) 6 (4.3) 9.646 

 
*0.041 

N95 respirator- Surgical mask 43 (31.2) 40 (29.0) 
Surgical mask - N95 respirator- Surgical mask 11 (8.0) 13 (9.4) 
Surgical mask- KN95 mask- Surgical mask  1 (0.7) 5 (3.6) 
KN95- Surgical mask        3 (2.2) 14 (10.1) 
Total 60 (43.5) 78 (56.5) 
Duration of reuse(N=102) 
≤4 days 14 (13.7) 40 (39.2) 10.001 *0.008 
5-8 days 21 (20.6) 15 (14.7) 
>8 days 6 (5.9) 6 (5.9) 
Total 41 (40.2) 61 (59.8) 
Factors regarding provision of PPE by the authority (N=157) 
Yes 65 (41.4) 63 (40.1) 13.131 *0.000 
No 4 (2.5) 25 (15.9) 
Total 69 (43.9) 88 (56.1) 
Correct knowledge of doffing steps (N=157) 
Gloves-mask or respirator-goggles-gown 13 (8.3) 4 (2.5) 9.610 *0.016 
Gloves-Gown-goggles-mask or respirator 51 (32.5) 70 (44.6) 
Mask or respirator-goggles-gloves-gown 1 (0.6) 4 (2.5) 
Don't Know  4 (2.5) 10 (6.4) 
Total 69 (43.9) 88 (56.1) 

Fisher's exact test done, *Statistically significant value 
 
Figure 5 shows that a significant number, 55.1% of doctors and 58.0% of nurses got information 
about the use of PPE from training. Among the respondents, 44.9% of doctors and 42% of nurses 
got knowledge from non-institutional sources like from their colleagues and different social media 
platforms. 
 
Table III interprets the association among the HCWs with different factors related to the utilization 
of the PPE.  There were statistically significant association of sequence of wearing masks 
(p=0.041), duration of reusing the PPE (p=0.008), influencing factors regarding provision of PPE 
by the authority (p=0.000) and knowledge of doffing steps (p=0.016) with the HCWs. 
 

55.1% 44.9%58.0%
42.0%

Training Self Learning from non institutional source

Doctors Nurses
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Discussion In this study, among the doctors and nurses, 
about half of the doctors (58.0%) were from 
the age group of 36-45 years and the nurses 
(51.1%) from the age group of 26-35 years. 
The mean age of the doctors was 36.8±5.9 
years and nurses was 34.3±7.9 years. Both 
doctors and nurses worked in the different 
departments of the hospitals. Zhao et al. 
(2020) conducted a study in the Chinese 
epicenter of COVID-19 in Wuhan city 
revealed the mean age of the participants was 
33 years with age range of 23-43 years.16  
 
In the current study, all the doctors and nurses 
used medical masks. Among the doctors and 
nurses, 97.1% and 95.5% used respirators, 
whereas 98.6% and 97.7% used gloves 
respectively. In terms of using goggles or 
face-shield, most of the doctors which is 
98.6% of them used it followed by 93.2% of 
the nurses. Almost similar findings were 
found in the study in China.17 Furthermore, 
nurses (94.3%) were slightly ahead in the case 
of using coverall than doctors (91.3%). 
However, doctors had a higher percentage 
(94.2%) of using head cover/hood than the 
nurses (87.5%). These findings were similar 
with the studies in Bangladesh18 and India.19 
Availability of separate places for donning 
and doffing, and correct method for disposal 
of PPE was opined by cent percent 
respondents. About two-thirds of the 
respondents (73.9% and 65.9%) mentioned 
that they followed correct sequence of steps 
during donning and doffing of PPE, which 
was similar with the study.20 Regarding reuse, 
59.4% of doctors and 69.3% of nurses 
reported reusing. Respondents who reused 
any PPE material, among them, 65.6% of 
nurses reused within ≤4 days while 51.2% of 
the doctors reused after 5-8 days. 91.3% of 
doctors and 87.5% of nurses maintained 
aseptic precaution during donning and 
doffing.The notable influences on the 
decision to wear PPE were the desire to 

protect themselves as well as their family 
which was 100% and also the desire to protect 
their patients mentioned by 97.05%. 
Authority had provided all the necessary PPE 
that had been reported by 94.2% of doctors 
and 92% of nurses. These findings were 
almost similar with these studies. 20-22 
 
Present study revealed that the pattern of 
wearing multiple masks among doctors and 
nurses, 71.7% of doctors and 47.4% nurses 
wore N-95 respirator as inner mask and 
surgical mask as outer mask. Similar findings 
were found in these studies.20,23Regarding the 
knowledge of donning and doffing, 42.0% 
doctors and 40.9% nurses had correct 
knowledge about donning steps and 73.9% of 
the doctors and 79.5% of nurses had correct 
knowledge about the doffing steps. Majority 
of the doctors (70.0%) and a large number of 
nurses (63.0%) mentioned that they had 
correct knowledge about during donning and 
doffing.20  
 
Regarding the barriers to using PPE among 
the doctors and nurses, majority had felt hot 
weather (78.3% and 65.9%) and vision 
impairment due to fogging (55.1% and 
56.8%) as barriers to using PPE. Okello et al. 
(2017) reported that PPE introduced 
additional physiological burden to the user in 
terms increase in heat stress.24 Another study 
in Italy also found similar types of barriers.25 
 
In this study, a significant number, 55.1% of 
doctors and 58.0% of nurses got information 
about the use of PPE from training. Among 
the respondents, 44.9% of doctors and 42% of 
nurses got knowledge from non-institutional 
sources like from their colleagues and 
different social media platforms. Alao et al. 
(2020)  found that majority of the HCWs had 
training on PPE and the main source of 
training was in person seminars followed by 
the social media.26 There were statistically 
significant association of sequence of wearing 
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masks (p=0.041), duration of reusing the PPE 
(p=0.008), influencing factors regarding 
provision of PPE by the authority (p=0.000) 
and knowledge of doffing steps (p=0.016) 
with the HCWs. 
 
Conclusion 
All the doctors and nurses used medical 
masks. Utilization of N-95 respirator, gloves 
and goggles or face shield was a bit lower in 
nurses than doctors. Whereas use of coverall 
was higher among nurses than doctors. 
However, most of the doctors and nurses 
wore double masks. More number of nurses 
reported reusing any of PPE materials than 
doctors. Moreover, provision of all necessary 
PPE by the authority was also a significant 
influencing factor. Hot weather and vision 
impairment were mentioned as major barriers 
of using PPE by the respondents. The correct 
knowledge about donning steps was little less 
among both respondents. Majority of the 
doctors and nurses had correct knowledge 
about doffing steps. A significant number of 
doctors and nurses received training regarding 
the proper usage of PPE. To conclude we can 
assume that policy makers will have a clearer 
perception to rectify the system and will get 
the necessary fields to improve the rate of 
proper utilization of PPE.  
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