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ABSTRACT

Background: Sudden amplification of COVID-19 from pneumonia of unknown etiology to a pandemic has led to
overwhelming demand for healthcare resources. Among the critical components of infection and prevention control
(IPC) in hospital settings is the mandatory use of personal protective equipment (PPE) by health care workers
(HCWs). This study aimed to assess the knowledge of the HCW’s in the usage of appropriate disinfection procedures
and PPE usage in each scenario as per MoHFW guidelines.

Methods: The study was a questionnaire-based cross-sectional study conducted in a COVID-19 hospital for one
month from May 2020 to June 2020. The questionnaire was based on the MoHFW guidelines on disinfection and PPE
usage and was pre-validated.

Results: Of the 146 HCWSs who had responded, 50.7% were directly involved in patient care as frontline health care
workers (FHCW), and the rest of 49.3% were non-frontline health care workers (NFHCW). 76.7% underwent training
on PPE usage, 98 (67%) had training in disinfection procedures and PPE use. The knowledge of the HCWs,
irrespective of them being frontline or non-frontline healthcare workers was lacking in certain areas.

Conclusions: As we understand more about the disease, more and more treatment protocols are developed, but the
prevention of infection in HCWs depends on appropriate PPE usage and disinfection procedures.
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INTRODUCTION

A novel strain of coronavirus was found in December
2019 in Wuhan, China, Hubei province, with the first few
cases being connected to a seafood and animal market in
Wuhan.! Coronaviruses are a broad class of viruses that
cause most of the common colds and several viral
illnesses transmitted from animals to humans. They are so
named due to their similar appearance under electron
microscopy to the sun's corona during a total solar
eclipse.? The virus responsible for the current outbreak
was originally called novel coronavirus, now renamed

SARS-CoV-2 since it is related to the SARS virus that
caused an epidemic in China in 2002-2003 (postulated at
that time to have originated in civet cats and then jumped
to humans and the MERS coronavirus-related to
transmission from camels). The infection is now called
COVID-19 and within a few weeks, it became clear that
COVID-19 infection was easily spread from person to
person as there was an exponential rise in newly reported
cases seen in China. Spread of the disease form China to
other countries in the Asian and European continents
gradually increased. Responding to which, the WHO to
declare the disease as an epidemic a global health
emergency on 30 January 2020.3
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Sudden amplification of the disease from pneumonia of
unknown etiology to a pandemic has led to overwhelming
demand for healthcare resources. This, in turn, has given
limited time to form new resources and strengthen the
supply chain for the healthcare facilities for their
requirements and priorities for facing the pandemic's
challenges, especially for PPE and disinfection
procedures. Interim guidelines have been given for
disinfection procedures and usage of PPE by the Ministry
of health and family welfare (MoHFW), Government of
India.*®

Among the critical components of IPC in hospital settings
is the mandatory use of PPE by HCWSs.*$ It is a physical
barrier worn by HCWs prevents the spreading of a
pathogen from either a suspected case or a pathological
specimen, preventing the transmission from patient to
HCWs and another way round. The components of PPE
of are N95 respirators, face shields, googles hood cover
and body suit or apron or surgical gown with boot
covers/heavy duty rubber boots, in addition with
disinfection activities and other IPC activities. Wang et al
in their study reported that large-scale infections in
HCWs in China, was due to a lack of adequate use of
PPE.” Disinfection also plays an essential role in IPC
activities. Without the right concentration of the right
disinfectant, there are less chances of breaking in the
infection chain. Basic knowledge of appropriate
concentration and type of disinfectant is also required by
HCWs during the pandemic scenario. Protecting HCWs is

of paramount importance to any organization.
Understanding HCW exposure to COVID-19 virus and
how this translates into the risk of infection is critical for
informing IPC recommendations. WHO has released
several guidelines for the assessment of the same.® Based
upon these guidelines and other supporting evidence,
countries formulate their policies for the IPC activities
and to break the transmission of diseases.

This study aimed to assess the knowledge of the HCWs in
the usage of appropriate disinfection procedures and PPE
usage in HCWs for a given scenario, as per the guidelines
laid down by MoHFW.5

METHODS

The study was conducted in a COVID-19 hospital. It was
a questionnaire-based cross-sectional study. It was
conducted for one month, from May 20 to June 20. The
study population consists of all HCWs working in
COVID-19 hospital. These included specialists,
postgraduation residents and medical officers.

A questionnaire was developed based upon the MoHFW
guidelines for usage of PPE and disinfection procedure.®
The questionnaire was pre-tested among 20 participants
for content and comprehensiveness. The questionnaire
was divided into three parts assessing the respondents'
training, disinfection procedures and usage of PPE (Table
1).

Table 1: Summary of the questionnaire.

Professional qualification, area of work in covid patient care and training received.
Assessing the knowledge on disinfection on various given scenarios.

Sections Questions Area of knowledge assessed
Section -1 1-6

Section-I1 7-14

Section-I11 15-20

The questionnaire was sent using google forms
administered via email ids and whatsApp platforms.
Voluntary participation was sought and electronic consent
was requested. Logic checks were inbuilt so that only one
person can fill the form from one email id. Acceptance to
be part of the study was regarded as consent to the study.
There were no exclusion criteria. A total of 160 HCW
were sent this questionnaire and of which 146 responded
and were included in the study.

The sample size was calculated under the following
assumption; the expected proportion of having adequate
knowledge as 75%, 95% confidence interval and absolute
error of 10% of the expected proportion. The calculated
sample size was 146. Hence, it was decided that 146
HCWs would be enrolled into the study.

Institutional ethics review committee (IEC) approval was
given by institutional ethical committee vide their letter
number IEC/2020 dated 5 May 2020.

Assessing the knowledge on PPE usage.

Data were recorded in the google sheet and later
downloaded in MS excel. The continuous variable was a
variable described as mean and standard deviation and the
categorical variables were described as numbers and
percentages. The contingencies table was made and p
value of <0.05 was taken as significant. The data was
analyzed using StataCorp, 2019. Stata statistical software:
release 16, college station, TX: StataCorp LLC.

RESULTS

A total of 146 (91.3%) HCWs out of 160 had responded.
Of the total respondents, post-graduation residents were
69 (47.3%), medical officers 41 (27.7%), faculty 21
(14.4%) and 15 (10.3%) were other specialist staff. A
total of 75 (51.4%) were directly involved in patient care
as FHCW and the rest of 59 (40.4%) were NFHCW,
while 12 (8.2%) were others. 103 (70.5%) underwent
formal training on the usage of disinfectants in covid
wards and clinics and 112 (76.7%) underwent training on
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PPE usage. 98 (67%) had training in both disinfection
procedures and usage of PPE.

135 (92.5%) of the HCWSs have responded that the risk
involved in treating non-COVID-19 infections and non-
infectious patients with unknown history if COVID-19
infection depended upon the case-to-case scenario. 75
(51.4%) of the HCWs preferred using alcohol-based hand
sanitizer as a better method of hand hygiene than soap
and water for the caretaker or person accompanying
confirmed COVID-19 case. 127 (87%) of the HCW
considered that 1% (v/V) concentration of sodium

hypochlorite  solution was preferred over other
concentrations.103 (71%) preferred cleaning high contact
surfaces using 1% (v/V) concentration of sodium
hypochlorite solution to lizol/phenyl solution or using
alcohol-based disinfectants or soap and water solution.
102 (70%) preferred cleaning and disinfecting their BP
instrument and cuff after recording the BP of a confirmed
covid patient using 70% alcohol or spirit swab. 136
(93.2%) of the HCW preferred wiping the bell of their
stethoscope with a spirit swab after every patient they
examined. 134 (91.8%) preferred the usage of full
components of PPE while treating a case of COVID-19
confirmed case in ICU settings.

Table 2: The distribution of the HCWs as per their training and place of work in COVID-19 care.

Professional qualifications

FHCW
(%0)

Trained
in usage
of PPE

Trained in
disinfection
procedures

NFHCW
(%0)

Others
(%)

1. Medical officers 27 (65.8) 10(24.3) 4(9.9) 23(22.3) 22 (19.6)
2. PG resident or super specialty resident 27 (39.1) 35(50.8) ZlO 1) 55 (53.3) 65 (58)

3. Faculty including clinical tutors 13 (61.9) 7(33.3) 1(4.8) 19(18.4) 19 (16.9)
4, Specialist staff at a hospital 7 (46.6) 5 (33.3) 3 (20) 6 (4) 6 (5.3)

5.  Subtotal 74 60 12 103 (70.5) 112 (76.7)

Table 3: Distribution of correct responses among FHCW and NFHCW.

Questions

FHCW (n=74)

NFHCW (n=72)
N

P value

Risk involved in treating infectious (non-COVID-

1 19 infections) and non-infectious patients in non- 71 (95) 65 (90) 0.18
COVID region of the hospital
Preferred method of hand hygiene for caretaker

2. (person accompanying) of patient admitting 68 (91) 63 (85) 0.73.
COVID-19 confirmed case
Most preferred concentration of sodium

g hypochlorite used for disinfection &2 (9] &5 () o

4 Preferred method of cleaning floor in flu OPD 73 (98.6) 69 (95) 0.15
High contact surfaces such as doorknobs desks 48 (64.8)

g chairs etc are to be preferably disinfected using 90 (7)) R
Disinfection of stethoscope after examining every

6 patient is to be done with 70% alcohol pad 69 (93.2) 67(93) 0.45
BP instrument and cuff after recording the BP of a

! case of COVID-19 patient is to be cleaned with 2 ({02 &7 () R
For disinfection of an ambulance after

. . i 0

8 tran.sportlng a conflrmed case of COVI'D 19, 1% 37 (50) 37 (51.3) 0.00
sodium hypochlorite is used for corrosive
substances
Disinfection of linen of COVID-19 confirmed

9 case is disinfected with 1% hypochlorite for 20 57 (77) 64 (89) 0.03
minutes
Hand protection is preferred while examining

10 COVID-19 positive case 53 (71.6) 64 (89) 0.00
Pre-powdered hand gloves more preferred in

11 COVID -19 situation 46 (62.1) 49 (68) 0.23
Mouth and nose protection is preferred while

12 transporting a dead body of COVID-19 65 (87.9) 49 (68) 0.00

Continued.
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FHCW (n=74)

Questions P value

NFHCW (n=72)
N

confirmed case
Body protection is preferred while treating a

- COVID-19 confirmed case in ICU settings oY) 2L ULl
14 Foot prot_ec'glon cpmponent is preferred while 60 (81) 29 (40.2) 0.00
working in isolation rooms
Component of eye protection gear is preferred
- while examining SARI pts B0l S e) eis
Is hand hygiene important irrespective of PPE in
16 COVID -19 situation 74 (100) 72 (100) 0.00
17 Head cover should be used while 54 (73) 57 (79) 0.2

127 (87%) of the HCW preferred using respirator masks
as mouth and nose protection while transporting a dead
body of a COVID-19 positive patient. At the same time,
8.9% preferred using a 3-ply surgical mask. Ambulance
disinfection with 1% sodium hypochlorite was preferred
after transportation of COVID-19 positive patient, even
for the instruments and substances that can get corroded
by the presence of chlorine in hypochlorite solution.
Around 121 (82.9%) preferred hospital linen to be soaked
in 1% sodium hypochlorite solution for 20 minutes
followed by a detergent wash. 84.7% preferred using a
face shield while examining a patient with SARI. 146
(100% ) of the HCW prefer hand hygiene as an important
part of clinical practice in COVID-19 scenario. 87
(59.6%) preferred wearing a head-cover while giving
clinical are to confirmed case of COVID-19 disease and
58 (40.4%) preferred using head-cover all the time they
are in COVID-19 ward.

FHCWs have similar knowledge about appropriate PPE,
but the knowledge of disinfection was different in two
groups. The summary of which is given in Table 3.

DISCUSSION

Knowledge and training in standard precautions, high-risk
perception and longer duration of professional experience
are associated with improved compliance with standard
precautions among health workers.° Proper use of PPE
and good adherence to IPC measures would decrease the
risk of SARS-CoV-2 infection of HCWs caring for
patients with COVID-19.1

Given the present scenario of COVID-19 disease being
spread at the community level, the knowledge of the
HCW?’s irrespective of them being FHCWSs or NFHCWs
was found to be lacking in certain areas.’ It is
recommended that the HCW’s be trained and refreshed
periodically through info-graphs/training capsules to use
disinfectants and usage of PPE, even though it is not part
of their professional work. The chances of infection
amongst the HCWs through faulty disinfection practices
or usage of inappropriate PPE for different scenario’s in
COVID-19 situation are high.*

Several studies done in the past, have shown that hospital
acquired infectious are most common in HCWs. Liu et al
in a study done in November 2009 showed that usage of
appropriate PPE and disinfection procedures reduced the
risk of SARS infection amongst health care workers in
Beijing.!* A cross-sectional survey done from 4 February
to 8 February 2020 by Zhang et al involving a total of
1357 HCWs across ten hospitals in Henan, China showed
that among all the HCWs surveyed, 89% of HCWs had
sufficient knowledge of usage of precautions regarding
COVID-19 disease. More than 85% feared self-infection
with the virus and 89.7% followed correct practices
against COVID-19  disease  transmission.’?> In
Netherlands, a hospital-based study done by Sikkema et
al showed 96 (5%) of 1796 HCWs had tested positive for
COVID-19 infection.®®

Inadequate knowledge among HCWSs and inadequate
infection control practices and usage of PPE may lead to
the increased risk of COVID-19 nosocomial
transmission.'> Effective IPC measures augmented with
regular screening followed by skill-set based training with
subsequent refresher courses for all cadres of HCWSs can
improve infection control practices in health facilities and
reduce the risk of infections of COVID-19 among all
categories of HCW.1%

As we get to know more and more about the disease and
its causative virus, better modalities would be in place for
its treatment, till then the HCWSs must rely upon the
preventing the transmission of the disease, more so be
safe as to not acquire the disease themselves. Measures
must be taken to protect HCWs from risks linked to job
category, work experience, working hours, educational
attainment and frontline HCWs. Lai et al in their study
have shown that with increase in the patient load there is
an increase in the poor IPC activities shown by the
HCWs.! This may be attributable to the stress faced due
to the disease and many other factors related. Adequate
training and refreshers courses on the usage of
appropriate PPE usage, disinfection procedures would
help the HCWs to be better prepared for facing the
pandemic.'’
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All HCWs are being vaccinated on priority after the
declaration of vaccination policy and availability of
vaccines in India. However, even after vaccination the
IPC practices and proper PPE practices need to be
followed. The training and retraining of the HCWs in IPC
and PPE are required.

This is a single centre questionnaire-based study, hence
the generalisability of the study is limited. However, it
showed the existing gap in knowledge. After the study
was completed, the training of the HCWs was done
according to the latest guidelines on IPC and PPE.

CONCLUSION

The prevention of infection in HCWs depends upon
appropriate usage of PPE and disinfection procedures.
Interim guidelines are given out by WHO and MoHFW,
which need to be strictly adhered to and HCWs trained
appropriately.
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