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ABSTRACT ____

OBJECTIVE: Personal protective equipment (PPE) is requisite for all health professionals including radiology
related health care workers(R-HCW) to protect against severe acute respiratory syndrome Coronavirus 2 (SARS-
CoV-2). Despite imparting protection, these PPEs may affect both technical and non technical performance on
its wearer due to their prolong use. The rationale of this study is to evaluate the impact of using PPE on the
performance of R-HCW during the radiological/imaging procedures. METHODS: A pre designed online
survey/questionnaire was forwarded to R-HCW via whatsapp/email. Through this survey, both demographic
data and effect of PPE i.e (i)effect on technical skills/performance, (ii)impairment of vision during procedure
and film reporting, (iii) effect on communication skills/decision making and (iv)increase in the level of fatigue/discomfort
by using PPE was recorded. RESULTS: There were 288 participants in this survey comprising 57 % male and
43 % female. Around 57 % R-HCW experienced technical limitations in radiological performance, 62 % reported
visual impairments during procedures and film reporting and 85 % experienced increase in discomfort and level
of fatigue. However communication skills and decision making was hampered in less than half of respondents
i.e 44%. CONCLUSION: R-HCW experienced impediment in the performance of both technical and non technical
skills due to PPEs while performing emergency procedures as well as elective procedures. The impact on the
level of fatigue, discomfort and visual impairment was significant. Special attention is needed in this regard to
avoid suboptimal performance among R-HCW.
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The severe acute respiratory syndrome Coronavirus
2 (COVID-19) pandemic has created a havoc since

enveloped viral species, the severe acute respiratory
syndrome coronavirus (SARS-CoV-2).2 After a short

its emergence worldwide, with 163 million reported
cases and 3.37 million deaths worldwide. In the early
phase of outbreak in Wuhan, the city of China, in
December 2019, the etiology was unknown but later
this infection was diagnosed to be caused by an
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span of 5 weeks, this outbreak was declared as lethal
pandemic by world health organization (WHO).3
Current evidence suggested predominant route of
transmission of COVID-19 is close unprotected contact
via respiratory droplets.4 Other possible routes are
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aerosals generating procedures (AGP), ocular surface
and fomites.5 With the rise in the number of COVID-
19 patients, all health care workers (HCW), including
radiology related health care workers (R-HCW),
working as frontliners, were exposed to perilous wor-
king environment, and therefore protection to all HCW
in all heath care facilities remain paramount. During
this pandemic it was experienced that adequate
prevention of infection, control efforts and proper hy-
giene practices play a key role to protect both patients
and HCW. Wong et al also suggested basic infection
control measures i.e wearing surgical masks and
maintaining hand and environmental hygienic con-
ditions to control nosocomial spread.6

According to NHS guidance, updated on 27th April
2020, the type of PPE depends upon individual and
organizational risk assessment and appropriate use
of PPE should be imposed depending on risk stra-
tification.” PPEs are recommended in imaging depart-
ments where there is general contact with COVID-
19 positive or suspected patients, high risk areas like
intensive care units and during AGPs. The Royal
college of Radiologists recommended fluid resistant
surgical mask, disposable apron and gloves for
general contact while eye protection shield/ goggles/
visor, filtering face piece respirator, long sleeve fluid
repellent gown and gloves for high risk areas and
during AGP.8 The appropriate use of PPE work as
physical barrier between HCW and infectious agent
and is necessary to minimize exposure as well as to
control infection transmission.® Liu Min et al reported
that use of PPE has protected against COVID-19
and also helped in establishing protective immunity
against SARS-CoV-2.10

Despite imparting protection against virus, these
PPEs may affect both technical and non-technical
performance i.e compromising skills during proce-
dures, impairment of vision during procedure or film
reporting, may have effect on communication skills
and decision making and can increase the level of
fatigue and discomfort due to prolong use. The impact
of these protective measures on performance and
execution of both technical and non technical skills
during the pandemic should be considered, which
are all important for the compliance of using PPE.
According to the systematic review and meta analysis,
the prevalence of side effects among health care
workers was 78%, which is quite significant.1! This
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review comprises the previously conducted studies
from different countries worldwide. These studies
included general health care workers, dentists,
surgeons and nursing staff but didn’t include radiology
related health care workers.

The purpose of this study was to evaluate the impact
of using PPE on the performance of R-HCW during
the radiological/imaging procedures during COVID-
19 pandemic.

Material and Methods _____
Approval from IRB was taken and a questionnaire
survey was designed based on 12 questions by the
radiology faculty at DMC/CHK, based on personal
experience and the current literature, to assess the
impact of using PPE among the RHCW. The survey
sheet was created by using Google platform and
circulated among RHCW using WhatsApp and email
from August till December 2020. Survey was con-
ducted as a descriptive cross sectional study using
simple random sampling method. Participants giving
consent were proceeded further for the online questio-
nnaire. Through this online survey, both demographic
data (i.e age, gender, working institute and working
position) and effect of PPE was recorded from both
private and non private sectors, among whom there
were faculty of radiology, radiologists, sonologists,
residents and radiographers. Impact of PPE was
evaluated under four categories i.e (i) effect on
technical skills/performance, (ii) impairment of vision
during procedure and film reporting, (iii) effect on
communication skills/decision making and (iv)
increase in the level of fatigue/discomfort by using
PPE. The online questionnaire was formulated in
such a way that participants had to chose their
response in either “yes” (agree) or “no” (disagree)
and don’t know for each category .

Outcome measures from the survey were recorded
automatically upon submission to Google Drive and
downloaded in the form of Microsoft Excel spreadsheet
tabulation. Data categorization coding was done and
file was converted into SPSS Statistics software
version 20.0 for preliminary analysis, determination
of the frequencies , result interpretation and graphical
representation.
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BE_S_u.I_ts__

Response was recorded from 288 RHCW out of 290
RHCW where 2 of RHCW were above 60 years of
age and were excluded. Demographic data analysis
showed that out of 288 respondents 56% were
females (164 out of 288 ) and 43% males (124 out
of 288) (as depicted in Tab.1). Of whom 61% were
from public sector (176 out of 288) while 36% were
from private sector (104 out of 288) and only 3% (8
out of 288) belonged to non-governmental orga-
nisation (NGO). Majority (47.6% i.e 137 /288)) were
between 30 and 40 years of age, 22% (64/288) were
between 40 and 50 yrs, 10% (31/288) were between
50 and 60 years while 18% (54/288) were less than
30 years.

Demographic data

Gender: 43% (124/288)
Male 56% (164/288)
Female

Age:

Less than 30 years 18% (54/288)

30-40 years 47% (137 /288))

40-50 years 22% (64/288)

50 -60 years 10 % (31/288)

Above 60 years 0.7% (2/288)

Institution:

Public sector 61 % (176/288)

Private sector 36% (104/288)

NGO 2% (8/288)

Table 1: Demographic data of R-HCW

Majority of the R-HCW that is 73% (209/288) were
using PPE for less than 8 hours , while 21% (62/288)
were using for 8 to 12 hours and very few i.e 5 %
(15/288) used them for more than 12 hours. Duration
of contact with patients was less than 15 minutes in
46 % (132/288) and between 15 and 30 minutes in
45 % (130/288) with very few R-HCW i.e 8% (24/288)
were using for more than 30 minutes. The impact of
usage of PPE among R-HCW as recorded showed
that level of fatigue and discomfort was significantly
effected which experienced by most of R-HCW i.e
85% (247/288). Around 62% (180/288) reported vi-
sual impairments during procedures and film reporting.
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57% (165/288) R-HCW experienced technical limita-
tions in radiological performance. However commu-
nication skills and decision making was hampered in
less than half of respondents i.e 44% (128/288).

Di .
Literature review showed that continued and pro-
longed use of PPEs have negative impact not only
on physical performance but also affected cognitive
abilities of HCWs. Davey SL et al reported conse-
quences of heat stress due to PPE which resulted
in both congnitive impairment and performance of
HCWs.12

In this study we analysed the impact of PPE on both
technical and non technical performance of R-HCWs
while performing radiological procedures in imaging
departments. Although the duration of use of PPE
was less than 8 hours in majority (72% i.e 209/288)
but the overall negative impact was quite significant.
In our survey, 57% respondents (165 out of 288)
experienced technical resilience and faced compro-
mised performance of skills as represented in (Fig.1a).
Benitez CY13 also reported nearly same results in
their survey, i.e more than half of the respondents
(54%) perceived compromised surgical performance.
This percentage was even more in the survey con-
ducted by Davey SL et al where they found 91 % of
the respondents facing job difficulties with PPEs.12
However 34 % R-HCW (100 out of 288 ) in our survey
didn’t face technical limitations while 8% R-HCW
(23/288) didn’t know about the change of effect on
their technical performance.

Visual impairment during the procedure and film
reporting is another considerable impact of PPE. 62%
of our respondents (180 out of 288) reported visual
disturbances, as depicted in (Fig.1b). Negative visual
impact has also been assessed among HCW by
Swaminathan R et al, which reported high VAS (Visual
analogue scale) score of more than 8 in those who
used goggles or plastic visor.14 In our survey , 31 %
R-HCW (90/288) didn’t experienced effect on their
visual impairment; however 6% (18 /288) didn’t know
about the change or effect if any .

In our study as shown in (Fig.2a), effect on commu-
nication and decision making skills was reported by
44 % of respondents (i.e 128 out of 288) but majority
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Figure 1: Graphical (bar graph) representation depicting (a) effect
on technical skills or performance and (b) effect on visual
impairment.

49%(141/288) respondents didn’t experience limi-
tations over communication and decision making
skills. Again 6% (19/288) respondents didn’t know if
there is any effect of PPE on their communication
and decision skills. Benitez CY found that PPE had
considerable effect on communication skills and
decision making during surgical performance3 which
was seen in less than half of R-HCW in our study.
Though Morris NB et al negates the impact of PPE
on cognitive function and thermal discomfortand
emphasizes only on aggravation of dyspnea,!5 which
is contrary to our survey results, as nearly half of the
respondents experienced cognitive limitations.

Increase in the level of fatigue and discomfort is found
to be the most predominant effect of PPE among R-
HCW, as illustrated in (Fig.2b), which was noted
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Figure 2: Graphical (bar graph) representation depicting (a) effect
on communication skills and decision making and (b) increase
in level of fatigue and discomfort with usage of PPE.

among 85% of respondents (247 out of 288). Only
10% (29/288) didn’t find increase in the level of their
fatigue and discomfort and only 4% (12/288) didn’t
know if there is any effect. Literature review showed
increased level of fatigue, exhaustion and discomfort
among surgeons?’3 and general HCWs14 which was
nearly same as in our study. Agarwal A also reported
fatigue, excessive sweating and headache as the
most common problems in their survey.'6 The main
cause of significant discomfort is prolong use of
masks especially N95 FFR, which leads to hypoven-
tilation resulting in hypercapnia and causing many
physiological effects such as headache,7 increased
pressure inside the skull, increased work of breathing,
increased breathing frequency, cardiovascular and
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nervous system effects and decreased tolerance to
lighter work loads.18

Although healthy individuals may not experience
symptomatic changes or changes in Plasma Oxygen
and Carbondioxide levels but masks wearing for an
extended time produce resistance in breathing due
to filtering particles in masks, or aerosols and particles
entrapped in masks.'® As PPEs are mandatory to con-
trol virus transmission and virus reduction, this benefit
outweigh all the discomfort faced by HCW.20

The present study highlights the importance of nega-
tive impact being faced by R-HCW while using PPE
and therefore there is need for some modifications
in using them. Literature review showed that keeping
good hydration, taking short interval breaks, 12 hour
breaks after 6 hour duty may help in reducing heat
stress and discomfort.14 Unfortunately, these strate-
gies are hard to follow due to hectic schedule and
working conditions during pandemic.

There are some limitations to our study. First the type
of PPE was not categorized for each respondent
rather general use of PPE was considered only.
Second there was no option to categorize those R-
HCW who were using lead apron along with PPE
together for fluoroscopic procedures, which would
have resulted in significant negative impact.

Conclusion _____

The use of PPE is mandatory for all R-HCW but the
compromised technical performance, increase in the
level of fatigue, discomfort and visual impairment
may suggest its negative impact among R-HCW.
Necessary recommendations and working strategies
are needed to be encouraged to minimize the effects
as much as possible. Future research is required in
making PPEs more user friendly to ensure more
ease, comfort and minimize long term hazards
especially to HCWs.
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