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ABSTRACT 
 

BACKGROUND 

The healthcare personnel are the first ones to get exposed to corona virus disease 

(COVID 19) infection while serving the patients in the hospital. Correct knowledge 

and practice regarding personal protective equipment (PPE) kit usage is the need 

of the hour which acts as a barrier for infection. The level of knowledge on PPE, 

method of guidance and the perceived need for PPE by healthcare personnel play 

an important role in controlling the infections in hospital settings. 

 

METHODS 

A cross-sectional study was conducted at the Covid Care Center of a Tertiary Care 

Hospital of Ananthapuramu district among healthcare staff using a pre-structured 

closed-ended questionnaire regarding socio-demographic details and usage of 

personal protective equipment. The score obtained was classified as good if the 

score ranges from 6 to 8 & poor if the score is from 0 to 5. 

 

RESULTS 

28 out of 64 subjects (43.7 %) had good knowledge & practice regarding PPE kit 

usage. Majority of them had given correct responses for PPE kit components, 

wearing masks and disposal of PPE while most of them scored poorly in donning 

and doffing steps, wearing gloves and foot covers. 

 

CONCLUSIONS 

Most of the study subjects had good knowledge regarding wearing masks, PPE kit 

components, & method of disposal of PPE. Majority of them did not know the 

correct steps for donning & doffing of PPE & wearing gloves. Most of the doctors 

did not even have adequate knowledge on appropriate usage and disposal of PPE. 

As per the study, neither gender nor job title could determine the level of 

knowledge & practice of PPE kit. Well planned training sessions for health care 

workers (HCWs) regarding the steps of donning and doffing of PPE, correct 

method of disposal of PPE & using right substitutes is important. 

 

KEYWORDS 

PPE Kit, Healthcare, Donning, Doffing 

 
 

 

 

Corresponding Author: 

Dr. Shreenivas Shouri, 

Department of Hospital Administration, 

ACSR Government Medical College, 

Nellore - 524003, Andhra Pradesh, India. 

E-mail: sshouri10@gmail.com 

 

DOI: 10.18410/jebmh/2021/378 

 

How to Cite This Article: 

Niharika B, Suchitra R, Shouri S, et al. A 

cross-sectional study of knowledge and 

practice with regard to personal 

protective equipment in covid-19 

management among healthcare workers 

at a tertiary care center of Ananthapuram 

District, Andhra Pradesh. J Evid Based 

Med Healthc 2021;8(24):2011-2016. 

DOI: 10.18410/jebmh/2021/378 

 

Submission 12-01-2021,  

Peer Review 20-01-2021,  

Acceptance 26-04-2021,  

Published 14-06-2021. 

 

Copyright © 2021 Niharika B. et al. This 

is an open access article distributed 

under Creative Commons Attribution 

License [Attribution 4.0 International (CC 

BY 4.0)] 

 

 

 

 

 

 

 

 

 



Jebmh.com Original Research Article 

 

J Evid Based Med Healthc, pISSN - 2349-2562, eISSN - 2349-2570 / Vol. 8 / Issue 24 / June 14, 2021                                          Page 2012 
 
 
 

 

COVID-19 is an emerging respiratory disease caused by a 

single stranded RNA virus, SARS–COV-2 (severe acute 

respiratory syndrome corona virus - 2) and was the first 

detected in Wuhan, China in 2019. After few months world 

health organization (WHO) declared it as a pandemic on 11th 

March, 2020. The main route of transmission for the 

coronavirus through person-to-person is respiratory droplets 

and close contact.1,2 Apart from the general population, 

thousands of health care workers infected with COVID-19 

have lost their lives worldwide.3 PPE acts as a physical barrier 

to prevent transmission of the virus.4,5 

Wearing PPE does not mean that one should deviate 

from social distancing, no-touch technique, hand hygiene, 

and other precautions. A clever health care professional with 

a good mask, face shield, and gloves should be able to get 

most of the protection if the mannerism and the conduct are 

proper.6 Proper handling of personal protective equipment is 

more important than just wearing it in infection control 

during the COVID-19 pandemic. 

Personal protective equipment protects health care 

workers from air-borne pathogens by preventing exposure 

to body fluids and respiratory droplets.7 The proper usage of 

PPE is the most effective weapon for protecting both 

patients and health care providers from the transmission of 

the virus. The front-line warriors protect themselves by using 

a waterproof gown, gloves, N95 mask or respirator, hair 

protection and face shield, and goggles for eye protection 

with proper hand hygiene for prevention and control of virus 

transmission. The PPE plays a vital role in reducing 

transmission among front line health care workers who are 

caring for COVID-19 patients. 

Inadequate education and training on proper usage of 

PPE can increase the risk of transmission. In the novel 

corona-virus pandemic, several recommendations have 

been communicated to health care workers to prevent and 

control the spread of infection to patients and health care 

workers. The Center for Disease Control and Prevention 

(CDC) have given guidelines on the recommended PPE to be 

worn in various air-borne disease conditions to reduce the 

risk of transmission of the virus. 

 

 

During Donning (Put on PPE)  

1. Identify and gather the proper PPE for donning, ensure 

the choice of gown size is correct. 

2. Perform hand hygiene using hand sanitizer. 

3. Put on isolation gown: Tie all of the ties on the gown, 

assisted by allotted health care personnel. 

4. Put on NIOSH (National Institute for Occupational 

Safety and Hazards) approved N95 filtering respirator 

or mask. 

5. Cover with face shield or goggles. 

6. Lastly put-on gloves. Gloves should cover the cuff of the 

gown. 

 

 

During Doffing (Put off  PPE)  

1. Before removing gloves first perform hand hygiene. 

2. Gently remove the gown, avoiding a forceful movement, 

after removing the gown rolling the gown down is an 

acceptable approach. Dispose off in trash receptacle. 

3. The health care worker may now exit the patient room. 

4. Perform hand hygiene and remove face shield or 

goggles. 

5. Lastly, remove and discard the respirator or face mask 

after performing hand hygiene.8 

 

 

In many parts of the country, the front-line health care 

workers continued to provide their services despite shortage 

of PPE lack of training, and inconsistence guidance, putting 

their lives at risk by doing so it may result in spreading the 

infection from one patient to another. To combat this 

situation, the concerned authorities need to provide them 

with proper training regarding the usage of PPE and 

providing them with supportive supervision.9 

Health care facilities must check the specifications of 

products thoroughly before procuring them. The over usage 

of PPE can lead to supply shortages when high levels of 

protection must be used potentially exposing health care 

workers to a greater risk of infection. During the Covid-19 

pandemic, there was a shortage of PPE especially N95 masks 

which can be overcome by reusing them in rotation and 

decontamination by some approved techniques.10 

In this pandemic situation there is a severe PPE shortage 

or anticipated stock out and when strategies for optimizing 

available PPE usage are implemented for an alternative, 

consider temporary stand-alone or combination measures to 

increase the use of available supplies. 

But, world health organisation stresses that these 

temporary measures are to be used only in extreme 

situations of shortage of PPE and to be avoided while caring 

for critically ill patients and those with co-morbid conditions 

involving multi-drug resistant organisms. 

 

 

Extended PPE Usage  

Using PPE items for longer than normal or for multiple 

patient encounters. This should be restricted to health care 

workers involved with confirmed COVID-19 cases with no 

other co-morbid conditions including both transmissible and 

non-transmissible infections. Implementing such a strategy 

needs staff training to avoid self-contamination during 

prolonged use. 

Use of PPE beyond the manufacturer-designated shelf 

life or expiration date is one more point to be considered. 

PPE or respirators if appropriately stored to avoid the effects 

of moisture or contamination, without any physical damage 

can be re-used even after the date of expiry. 

 

 

Reprocessing PPE  

Using previously worn PPE after decontamination or 

reprocessing methods by approved techniques. PPE items 

which are designed to be worn multiple times are compatible 

with standard decontamination methods but not disposable 

PPE kits. However, methods for reprocessing PPE used in the 

care of patients with infectious diseases are not well 
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established or standardized. Therefore, reuse of disposable 

PPE kits is not much recommended unless there is an 

extreme condition of shortage of PPE in healthcare settings. 

 

 

Alternative PPE Items  

Using non-standardized or repurposed products as PPE 

items. This is a temporary last resort to be adopted and the 

alternatives are considered inferior to actual PPE items by 

world health organisation. It recommends FOP respirators 

used in industrial settings or using face shields with non-

medical fabric masks as an alternative for medical mask. 

Disposable or launder able aprons or laboratory coats 

and patient gowns can be used in place of PPE gowns. For 

eye protection safety glasses or face shields can be used but 

not protective against fluid spills. Coming to alternative for 

gloves, WHO recommends to reduce the activities which 

involves glove usage.  

Alcohol based hand rub and hand washing with soap & 

water are equally effective. But, health workers with non-

intact skin on hands should not perform any direct care on 

patients without gloves. Protective gloves used for safety in 

other chemical industries and laboratories can be used as 

alternatives in case of shortage. 

 

 

Strategies  during COVID-19 Pandemic 

Shortages or Stock Out  

PPE must be prioritised for front line workers and care givers 

at local, national, and international levels where shortages 

or stock out threaten health worker safety in the health care 

delivery of emergency health services- 

- reducing the use and frequent changing of PPE, ensuring 

rational and proper usage of PPE. 

-wherever feasible consider alternative to direct out-patient 

visits using by virtual consultations such as telemedicine, to 

provide treatment without direct unnecessary contact with 

the patient. 

- use the physical barriers like glass or plexi glass screens, 

transparent curtains and fluid resistant privacy curtains for 

separating patients in wards at hospitals. 

- restriction of health care workers entering in to the COVID-

19 patients ward, if they are not involved in providing 

treatment and care. 

- in areas of confirmed or group of SARS–COV-2 

transmission, visitors should be limited or reduce the 

inpatient health care services. 

-if necessary or emergency, restrict the number of visitors 

and limited time should be allowed. 

- provide clear instructions in local language about why PPE 

is required during visiting of COVID-19 confirmed patient, 

donning & doffing of PPE and whom to contact for proper 

guidance. 

- ensure rational and proper usage of PPE, the type of PPE 

required when giving treatment for COVID 19 confirmed and 

suspected patients will vary according to the transmission 

setting, type of health care personnel and their activity 

performed.11 

 

 

Guidelines  for  Biomedical  Waste 

Management and Disinfection and Cleaning 

in SARS-COV-2 Designated Areas  and 

Surroundings  

1. Goggles and face shields should be disposed in RED BIN 

01, immerse in 0.5 % sodium hypochlorite solution 

(freshly prepared) for ten minutes, after that dry and 

wipe with alcohol swab. 

2. N - 95 masks, coveralls should be disposed in RED BIN 

02, store in double layered red bags and hand over 

twice daily to the authorised sanitation staff or 

housekeeping staff. 

3. Disposable PPEs should be disposed in RED BIN-03, this 

waste should be handed over to authorised waste 

controlling staff. 

4. Colour coded bins or containers for segregation of 

waste, double layered bags with adequate strength and 

that prevent leakage of waste. 

5. Dedicated collection bin or containers labelled as 

COVID-19, is provided separate temporary biomedical 

waste room. 

6. Containers or trolleys labelled as COVID-19 waste for 

transporting waste from COVID-19 patients ward to 

waste disposal centre. 

7. Maintain record of waste like how much of waste is 

generated from the wards and segregation of waste etc. 

 

 

Cleaning the Area and Surroundings  

1. Dedicated staff wearing PPE according to recommended 

guidelines for biomedical waste disposal from COVID-

19 ward surroundings. 

2. Disinfect disposal area with 1 % hypochlorite solution 

including ward surroundings. 

3. Supportive supervision by sanitary inspectors and 

facility managing operators posted in hospitals. 

 

 

Environment Cleaning and Surface 

Disinfection Control  of  COVID -19 Patient 

Ward 

1. Before starting disinfection, seal off the contaminated 

area of ward, wear PPE in proper manner and rinse 

buckets with hot water. 

2. Disinfectants such as 1 % sodium hypochlorite (freshly 

prepared for every usage), contact time should be at 

least 10 minutes. 

3. Delicate instruments will be disinfected by 70 % 

isopropyl or ethyl alcohol. 

 

 

Terminal Disinfection COVID -19 Confirmed 

Patients  Ward after  Patient Discharged OR 

Shifted OR Expires  

1. Wards should be disinfected by fogging with H2O2 

based solution (20 % solution in distilled water), with 

contact time of 30 minutes. 

2. After completion of fogging with H2O2, keep the ward 

closed for at least 45 minutes for mist to be settled 

down. 
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3. Once again, the mist and dust should be wiped with 

clean duster on surface areas. 

 

 

Frequency of Cleaning of Surfaces in  

COVID-19 Confirmed or Suspected Wards  

1. High touch surface areas or objects such as door knobs, 

telephone, calling bells, switch boards, wall areas 

around toilets, lifts in clinical areas should be disinfected 

every one to two hours. 

2. Low touch surfaces like walls, mirrors, corners mopping 

should be done every two to three hours in COVID -19 

confirmed wards.12 

 

 

According to Verbeek et al. study, the use of a powered 

air-purifying respirator with coverall may protect against the 

risk of contamination better than a N 95 mask and gown but 

donning was more difficult. People with a long gown had less 

contamination than those with a coverall, but doffing was 

difficult. 

Gowns give better protection against contamination 

when compared to aprons. PPE made out of more 

breathable material may lead to a similar number of spots 

on the trunk compared to more water-repellent material but 

it may have better user satisfaction. The author has 

suggested the following modifications to PPE design which 

may lead to less contamination compared to standard PPE 

i.e. sealed gown and glove combination, a better fitting 

gown around the neck, wrists and hands, a better cover of 

the gown-wrist interface, added tabs to grab to facilitate 

doffing of masks or gloves. One-step removal of gloves and 

gown may lead to less bacterial contamination but not to 

less fluorescent contamination than separate removal. 

Similarly, double-gloving had less viral or bacterial 

contamination when compared to single gloving but not to 

less fluorescent contamination. 

Extra sanitation of gloves before doffing with quaternary 

ammonium or bleach (but not alcohol-based hand rub) may 

decrease contamination. 

 

 

Objectives  

1. To assess the knowledge about usage of personal 

protective equipment among health care workers of 

cancer unit of Tertiary Care Center, Ananthapuramu, 

Andhra Pradesh. 

2. To assess the practice of personal protective equipment 

and its disposal among health care workers. 

 
 

 

METHODS 
 

 

A cross-sectional study was conducted at Covid Care Center 

at Tertiary Care Hospital of Ananthapuramu district, Andhra 

Pradesh during November - December 2020. All healthcare 

workers who were available in the hospital during the study 

period were included in the study and those who were under 

isolation and quarantine were excluded. Using simple 

random sampling, a total of 64 health care workers were 

interviewed using a pre-structured closed-ended 

questionnaire regarding socio-demographic details and 

usage of personal protective equipment. Subjects were 

interviewed regarding knowledge and practice of PPE kit in 

eight sections i.e. components of PPE kit, hand washing 

steps, donning steps, wearing foot cover, wearing the mask, 

wearing gloves, doffing steps & disposal of PPE. For every 

correct response, one point is given, the maximum score 

being 8. So, the score obtained was classified as good if the 

score ranges from 6 to 8 & poor if the score is from 0 to 5. 

 

 

Statistical  Analysis  

The data thus collected was analyzed using bar charts, 

tables, proportions & chi-square test (P < 0.05 is taken as 

statistically significant) as applicable using Ms Excel 2010 

and Open Epi version 3.01.14 

 

 
 

 

RESULTS 
 

 

 

The total sample size was 64. Among them, 18 (28 %) were 

males and 46 (72 %) were females. The subjects belonged 

to the age range of 20 - 40 years, 11 % belonged to 20 - 30 

years while 89 % of them belonged to the 31 - 40 years age 

group. The majority of the study participants were staff 

nurses (30 out of 64, 47 %) followed by doctors (12 out of 

64, 19 %), technicians (9 out of 64, 14 %), male nursing 

orderly (MNO’s) (7 out of 64, 11 %) and female nursing 

orderly (FNO’s) (6 out of 64, 9 %) (Fig 1). 

 

 
Figure 1. Distribution of Study Subjects According to the Job Title 

 

Gender Good ( 6 & Above) Poor ( 5 & Below) Total 
Females 22 (47.9 %) 24 (52.1 %) 46 (100 %) 
Males 6 (33.3 %) 12 (67.7%) 18 (100 %) 

Total 28 (43.7 %) 36 (56.3 %) 64 (100 %) 

Table 1. Gender Versus Knowledge & Practice of PPE Kit 

* χ2 =1.104 (<3.84), P > 0.05, Not significant. 

 

Around 28 out of 64 subjects (43.7 %) had good 

knowledge & practice regarding PPE kit usage while 36 out 

of 64 subjects (56.3 %) had scored poorly (5 & below) and 
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the proportion of females with good score on PPE was higher 

when compared to males, but this finding was falling short 

of significance (P > 0.05)  (Table 1). The majority of them 

had given correct responses for PPE kit components, 

wearing masks, and disposal of PPE while most of them 

scored poorly in donning and doffing steps, wearing gloves 

and foot covers (Table 2). Around 50 % of both doctors and 

nurses also did not score well regarding the knowledge and 

practice of the PPE kit, while the proportion of nurses with 

good score was slightly higher (56.7 %) when compared to 

doctors, almost 77.3 % of other healthcare staff like female 

nursing orderly, male nursing orderly and technicians had 

poor knowledge on personal protective equipment (Table 3) 

which was statistically significance (P < 0.05). 

 

Knowledge & Practice Good (6 to 8) Poor (0-5) 
PPE kit components 52 (81 %) 12 (19 %) 

Donning steps 14 (22 %) 50 (78 %) 
Doffing steps 35 (55 %) 29 (45 %) 

Wearing gloves 28 (44 %) 36 (56 %) 
Wearing masks 62 (97 %) 2 (3 %) 

Wearing foot covers 36 (56 %) 28 (44 %) 

Hand washing steps 42 (66 %) 22 (34 %) 
Disposal of PPE 51 (80 %) 13 (20 %) 

Table 2. Distribution of Study Subjects According to 
Knowledge and Practice of Personal Protective Equipment 

 

Occupation / 
Job Title 

Good  
(6 & Above) 

Poor 
(5 & Below) 

Total 

Doctors 6 (50 %) 6 (50 %) 12 (100 %) 
Nurses 17 (56.7 %) 13 (43.3 %) 30 (100 %) 

Others (FNO’s, MNO’s, 

technicians) 
5 (22.7 %) 17 (77.3 %) 22 (100 %) 

Total 28 (43.7 %) 36 (56.3 %) 64 (100 %) 

Table 3. Occupation Versus Knowledge & Practice of PPE Kit 

*χ2 = 6.175, df= 2, P < 0.05, Significant 

 

 
 

 

DISCUSSION 
 

 

In Archana Lakshmi et al. study conducted in Tamil Nadu, 

only 18.1 % of the healthcare workers were using PPE 

appropriately, which was high among doctors (31.5 %) 

followed by nurses & technicians (P < 0.05).15 In the current 

study, 43.7 % of them were using PPE correctly which was 

high among doctors (50 %) followed by nurses and MNOs, 

FNOs, technicians and there was no significant role of 

gender in the level of knowledge on PPE (P > 0.05). 

Similarly, in M. A. Alao et al. study conducted in Nigeria, 

majority of the respondents were medical doctors followed 

by nurses and clinical students. Among them, only 25.7 % 

had adequate knowledge about PPE. 

Of the respondents who presumed they had adequate 

knowledge about donning and doffing PPE, 56 % were 

incorrect. The predictors of good knowledge were ages 

younger than 45 years and practice location.16 

In S. Chia et al. study conducted during SARS outbreak 

in Singapore, a total of 32.5 % of doctors, 48.7 % of nurses, 

and 77.1 % of the administrative staff agreed that paper 

and/or surgical masks were "useful in protecting from 

contracting SARS"; the risk of using a less effective level of 

respiratory protection was lowest among doctors, followed 

by nurses and clerical staff which is comparable with the 

present study 17 

In Abrar Ahmad Chughtai et al. study on healthcare 

workers regarding the use of facemasks and respirators, the 

results showed that health care workers had a limited role in 

the selection and use of facemasks and respirators and had 

been using the devices provided by the hospital. Most of the 

health care workers had no knowledge of hospital policy for 

the use of facemasks and respirators and they were not 

adequately trained on the use of respirators, and had not 

been fit tested previously. Though the facemasks and 

respirators were easy to don and doff, compliance with the 

use of facemasks and respirators was low and facemasks 

and respirators were typically used only for short periods of 

time. Most of the study subjects believed that PAPRs 

(Powered Air-Purifying Respirators) provide higher 

protection, comfort and reusability over N95 FFR (filtering 

face piece respirators) and can be used during pandemics 

and other high-risk situations. The study concludes that 

HCWs should be aware on infection control policies and 

adequate training should be provided on the correct use of 

respiratory protective devices.18 

 

 
 

 

CONCLUSIONS 
 

 

 

Majority of the study subjects had good knowledge 

regarding wearing masks, PPE kit components, & method of 

disposal of PPE. Majority of them did not know the correct 

steps for donning & doffing of PPE & wearing gloves. Most 

of the doctors did not even have adequate knowledge with 

regard to appropriate usage and disposal of PPE. There was 

no significant association between gender/job title & 

knowledge & practice of the PPE kit. 

 

 

Recommendations  

Donning and doffing of PPE is critical and may be improved 

significantly by active training which can reduce the 

contamination & infection of health care workers. Display 

boards or posters showing steps of hand wash, donning & 

doffing steps, wearing masks, gloves, etc in healthcare 

facilities should be put up. FAQs regarding PPE/infection 

control can be answered through online supporting software 

applications with the help of a dedicated team. Further 

research is needed to identify the gaps & unmet needs for 

usage of PPE among health care workers like lack of space 

for proper donning & doffing, lack of appropriate disposal 

facilities or absence of scrub room, etc. 
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