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Abstract

Patient skin injuries associated with medical or therapeutic
devices are increasingly reported in the literature. With the
coronavirus (COVID-19) pandemic, healthcare staff are
wearing personal protective equipment (PPE) for prolonged
periods. Anecdotally, cases of healthcare workers’ self
report of injuries to their face, particularly the bridge of
the nose, upper cheek, forehead and above the ears, as
a result of extended use of eye protection and masks is
increasing. Protecting the skin of frontline healthcare staff
is as important as protecting patients’ skin. The tip sheet
presented in this paper provides staff with a guide in the
form of written and visual assistance in order to reduce the
risk of device-related pressure injuries (DRPIs) in healthcare
staff caused by PPE.

Key points
What is already known about this topic

e Patient skin injuries related to medical or therapeutic
devices are reported in the literature with increasing
frequency.

e Healthcare staff caring for COVID-19 positive patients
must wear personal protective equipment (PPE) for
prolonged periods, resulting in skin injuries seen on their
faces and ears caused by masks and eye wear.

e There is scant empirical evidence on staff experiencing
PPE-associated pressure injuries.

What this manuscript contributes

e This manuscript reports the rapid development of a tip
sheet for staff wearing PPE for prolonged periods to
protect their facial skin.

e Pre-emptive skin care practices to reduce the risk of PPE-
associated pressure injuries are important to develop and
disseminate.
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Figure 1. Clinician wearing PPE.

Background

Severe acute respiratory syndrome coronavirus-2 (SARS-
COV-2), also known as coronavirus (COVID-19), is a viral,
highly infectious disease causing mild, moderate and severe
respiratory symptoms. COVID-19 has spread rapidly and
widely in mainland China, with significant local transmission
occurring in other countries across all continents (excluding
Antarctica) and increasing numbers of infections occurring
globally. On 11 March 2020, the World Health Organization
declared COVID-19 a global pandemic'. As at 3 June 2020,
COVID-19 global mortality is 6% (379,941 deaths from
6,287,771 confirmed cases)?. The healthcare response to
COVID-19 has mobilised vast numbers of healthcare staff,
with facilities now operating dedicated, separate areas or
wards to care for COVID-19 positive patients in isolation®%.

Consequently, it is mandatory for staff working in COVID-19
dedicated areas to wear personal protective equipment (PPE)
for contact and airborne precautions®”’. PPE, in this instance,
includes a long-sleeve gown, disposable non-sterile gloves,
eye wear (disposable safety glasses and / or full-face visor),
respiratory protective equipment (for example N95 respirator
masks) and protective hair covers (Figure 1). PPE is intended

to protect its user, the healthcare staff, against physical harm
or hazards present in the workplace environment. This harm
or hazard may be evident from breathing in contaminated
air or droplet aerosols and droplet particles or splash to
the eyes®. Healthcare staff are now faced with wearing PPE
for extensive time periods, including 8- and 12-hour shifts.
Consequently, staff have reported, largely through a variety
of social media platforms, injuries to the skin of their face,
particularly the bridge of the nose, upper cheek, forehead
and above the ears, as a result of extended wear of eye wear
and masks (Figures 2 and 3).

These injuries fall into the category of device-related pressure
injuries (DRPI). DRPI was defined by a recent consensus
panel as injuries that “involve interaction with a device
or object that is in direct or indirect contact with skin or
implanted under the skin, causing focal and localised forces
that deform the superficial and deep underlying tissues. A
device-related pressure ulcer/injury, which is caused by a
device or object, is distinct from a pressure injury, which is
caused primarily by body weight forces. The localised nature
of device forces results in the appearance of skin and deeper
tissue damage that mimics that of the device in shape and
distribution”8S9, DRPI located on the skin are staged using
the cutaneous pressure injury Stages 1-4, unstageable
or deep tissue pressure injuries®. Of late there has been
increased attention given to, and reporting of, empirical work
related to DRPI'*', leading to the inclusion of this injury
in the recent Prevention and treatment of pressure ulcers/
injuries: clinical practice guideline (known as the International
guideline)®.

However, literature associated with DRPI is usually made
with reference to patients. There is a dearth of literature
exploring this phenomenon in healthcare staff wearing PPE.
Areas susceptible to unrelieved focal and localised forces
that deform the tissues are illustrated in Figure 4. Following
the SARS outbreak in 2003, Foo et al.’® surveyed healthcare
staff and identified that 35% of staff (109/307) reported
adverse skin reactions, including rashes and itch, when

Figure 2. ICU RNs with facial skin injuries from PPE.

Cheeks from
C mask

Bridge of nose from mask
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Figure 3. Clinician with areas of pressure after 1 hour of wearing a mask.

Cheeks from mask strap

wearing face masks for an average duration of 8 hours per
day. Interestingly, Foo and colleagues'® did not identify any
adverse skin reactions as pressure injuries or DRPI, possibly
because of the retrospective nature of their survey which
used self-reporting and a lack of a DRPI definition at the
time of the publication. These experiences and injuries are
similar to those of patients who wear masks for non-invasive
ventilation over a prolonged period'.

Promoting skin health and maintaining skin integrity for
frontline staff wearing PPE for extended and regular periods
when caring for COVID-19 patients is paramount. Globally,
professional wound care organisations are collaborating
to address this issue, and work in this area is emerging
rapidly. The Portuguese Wound Management Association
(APTFeridas)' released a global consensus statement for the

prevention of skin lesions caused by PPE. This is supported
by an updated overview from the Nurses Specialising
in Wound, Ostomy and Continence Canada (NSWOCC)
organisation'. Both documents highlight the concern for
PPE-related skin injury and outline standardised approaches
for healthcare staff to address skin hygiene and injury
prevention when wearing PPE. The National Pressure Injury
Advisory Panel (NPIAP) in the United States have published
a position statement on preventing skin injury with N95
masks?® and information tips for staff to consider to protect
their skin under the N95 face masks?'. Of note, the NPIAP
position paper does not provide a recommendation for the
application of thin prophylactic dressings under face masks,
arguing that the risk of COVID-19 infection through this
practice has not been determined. Instead, the clinicians are

Bridge of the nose
from mask
Cheeks from mask strap

Figure 4. Areas susceptible to unrelieved focal and localised forces that deform the tissues

Above the ears from mask strap

Cheeks from goggles
Under eyes from glasses and goggles
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advised to weigh the risks and benefits of this practice and
consider their local facility policies®.

Given the impact of the COVID-19 global pandemic on
healthcare staff, interventions to assist staff wellbeing are
paramount??, The aim of this paper is to present a tip sheet to
assist in preventing the occurrence of DRPI in staff wearing
PPE for prolonged periods.

Methods

We formed a local expert group comprised of six skin
integrity specialists and researchers in two Australian states,
Queensland and New South Wales. We used an iterative
consensus process for group decision-making where
information generated from iteration was disseminated to
group members via email; this supported the group members’
decision-making through structured discussion?®.

We classified a prolonged period in PPE as greater than
2 hours. Consultation was also carried out with infection
control experts, along with a brief safety trial of the proposed
strategies conducted by expert group members to ensure
correct fit and seal of the masks was maintained as per local
state guidelines®’. We sought email feedback from staff on
their experiences of applying and wearing the skin protection
strategies.

We used communication via email; emails were distributed
to all group members using the ‘reply all’ function. Key
documents available at the time®'®2" were disseminated to
the group to inform group decision-making. Further, content of
the tip sheet was determined by local availability of products.

All group members replied to indicate their suggestions for,
and agreement with, content and proposed changes. Changes
to text and comments made to the tip sheet were performed
using the edit and track changes function in Microsoft Word
(Microsoft Office, 2016). Each change, or iteration, achieved
100% group agreement. The tip sheet was developed by the

expert group using key communication strategies to attract
the readers’ attention and promote ease of understanding
with straightforward provision of key information?*.

A near final draft was then circulated to senior nursing
leadership in the intensive care service of one facility for
their review and comment. Changes to the tip sheet were
then made and consensus achieved within the expert group.
The tip sheet was circulated to staff in the intensive care
units and the COVID clinics of two healthcare facilities,
one in Queensland and one in New South Wales, using
multiple strategies such as email, posters displayed in
prominent clinical areas, word of mouth and the expert
group members providing information face-to-face. We also
placed a poster of the tip sheet at the PPE donning station
as a visual prompt. This was accompanied by baskets of the
appropriate prophylactic dressings and materials/product
supplies placed with the PPE in the clinical PPE robing to
ensure easy access for staff.

Feedback was sought from staff via email or verbal face-to-
face communication with one of the authors at each facility.

Results

The tip sheet provides staff with information on skin
protection (Figure 5), the principles involved (Figure 6), and
a step-by-step guide to preparing and applying a quick and
efficient method of skin protection using a dressing foam
pad (Figure 7) and a silicone tape and adherent prophylactic
dressing (Figure 8). The suggested prophylactic dressings
and materials proposed in the tip sheet were chosen based
on clinical availability and expert opinion. Further options for
staff who are allergic to silicone or protective rubber gloves
are provided in Figure 9.

Feedback was received from 12 staff members; this
highlighted two key issues - fading/reduction of skin redness
and slippage of prophylactic dressings.

Figure 5. Skin protection information

e \Wearing of PPE masks and eye protection when caring
for COVID-19 patients or undertaking screening/
swabbing procedures for prolonged periods causes
sweating and areas of pressure points on all areas of
the skin in contact with PPE, for example the bridge
of the nose, cheek bones and above the ears.

e Follow the intensive care unit/hospital policy for the
use, and application, of PPE.

e Use of a skin barrier protectant (e.g. Cavilon™)
and a dressing pad (Mepilex® Lite) or silicone tape
(Mepitac® or Sofsicure®) as an interface between PPE
and the skin to alleviate pressure, shear and friction is
recommended.

Figure 6. Principles involved in skin protection

e Skin protection tips should be applied at the discretion
of each RN.

e Facial prophylactic dressings are single use only.

e Facial skin protection should be applied after hand
hygiene and first before donning PPE.

e Each time prophylactic dressings are applied to the
face, the integrity of the seal of the mask (PPE) must
be checked.

e Facial skin protection should be removed as the last
step when removing PPE.

Wound Practice and Research
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Figure 7. Step-by-step guide to preparing and applying a quick and efficient method of skin protection using a dressing foam pad

Step 1

Wash hands. Apply no

sting barrier film wipe* (e.g.
Cavilon™) to the face where
the dressing will be applied.
Allow to dry before applying
the dressing.

Wash hands. Apply the
triangles from the 2nd and
3rd cuts to your cheek.

Step 3

Use 1 single Mepilex® Lite*
dressing 10cm x 10cm OR
DouDERM® Extra Thin.

The dressing will be cut in
half.

Place the unused half back in
the plastic dressing packet,
label the packet with your
name and store the packet

in a clean safe place for your
second application OR use
the remaining half to protect
your ears — see next step.

Step 6

Apply the cut dressing
section to the bridge of your
nose.

Follow the template.
Cut the dressing in half.

Cut the two diagonal cuts
(2 & 3) to give 2 triangles.
Cut the edges of the large
triangle to fit your nose.

Option: Use the other half
of the dressing, cut in two
pieces, to wrap around each
arm of your eye wear to
protect your ears.

Wash hands. Apply the face
mask.

Step 4

Final cut shapes.

Adjust or recut the dressing
to suit your facial shape and
the pressure points of the
mask on your face — cheeks
and nose.

Wash hands. Apply the hair
cover and eye shield. Wash
hands.

* The use of products in this tip sheet is off label
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Figure 8. Step-by-step guide to preparing and applying a quick and efficient method of skin protection using a silicone tape and an

adherent prophylactic dressing

Step 1

As in previous tips sheet, wash hands
and apply a no sting barrier film wipe

(e.g. Cavilon™)* to the face where the
dressing will be applied. Allow to dry

before applying the dressing.

Step 4

For the cheeks and under the eyes, use
SofSicure® or Mepitac®* fixation tape.

These tapes are easy to tear, are
breathable, conform to the face and
are designed to reduce pain, shear and
friction and are gentle on removal.

Step 2

Use 1 single Mepilex® Border Lite
dressing* 4cm x 5¢cm for the bridge of
the nose.

Remove from packaging.

With clean hands, tear or cut off a
piece of tap (approximately 6 to 8cm
depending on face size).

Step 3

Peel backing.

Apply Mepilex® Border Lite dressing*
4cm x 5¢m to the bridge of the nose.

Apply SofSicure® or Mepitac®* fixation
tape to the cheeks under the eyes
where the face mask will be applied
and above the ears to protect from the
friction caused by the mask straps.
Wash hands.

* The use of products in this tip sheet is off label
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Figure 9. Further options for staff who are allergic to

silicone or protective rubber gloves

e Those staff members allergic to silicone can use
Comfeel® Plus Transparent (Coloplast) dressing in the
same manner.

e For irritant dermatitis caused by prolonged wear of
disposable protective rubber gloves, consider use
of a barrier hand cream, such as Silic 15™ (Ego), to
be applied as the last step before donning protective
gloves.

Fading/reduction of skin redness

Feedback included the following:

I initially used a FLUIDSHIELD* N95 Filter Respirator
(Halyard Health). My nose and cheekbones were heavily
marked for more than 2 hours, without skin breakdown.
I then put on the Mepilex Lite® (M6Inlycke®) [dressing]. It
sealed better. Marks on my cheekbones faded noticeably
within an hour [RN1].

On miy first break | noticed | had a lot of redness from my
duckbill mask — particularly on the bridge of my nose. After
noticing this, | used the supplied Mepilex Lite® [dressing]
as protection; however, it weakened the seal of the mask
and made the mask slip down slightly [RN5].

I changed to a 3M™ N95 [mask] due to constant leaks and
fogging of my glasses with the FLUIDSHEILD*. The bridge
of my nose was not red or marked when | wore the SM™
one as it already has foam on the nose bridge. However,
my cheekbones were heavily marked. This largely resolved
with the Mepilex Lite® [RN3].

When | first wore my mask and googles, | experienced a lot
of pain on the bridge of my nose and above my ears. My
nose and cheeks were red. | used the SofSicure® [Sentry
Medical] [silicone fixation] tape behind my ears and across
my cheeks, as well as the Mepilex® Border Lite 4 x 5 [cm]
on the bridge of my nose, it provided a lot of relief and |
did not get red marks [RN2].

Slippage of prophylactic dressings
Feedback included the following:

I found that applying a Cavilon™ wipe [SM™] before
putting on the Mepilex Lite®, reduced the movement. |
found it to be a must [RN1].

| tried DuoDERM® Extra Thin [ConvaTEC], as suggested by
other nursing staff. This was very easy to apply and stuck
very well for long hours. However, it was very painful to
remove [RN4].

The SofSicure® on my cheeks and Mepilex Border Lite® on
the bridge of my nose, did not get sweaty like the sticky
hydrocolloid dressings | used the other day. Both the

Mepilex Border Lite® and SofSicure® were very easy to
remove and did not cause any pain [RN2].

Discussion

This tip sheet presents a concise and staged approach to
developing skin protection for staff wearing PPE. All PPE
should be donned and removed as per local policies. This tip
sheet focused on relief of pressure from face masks and eye
wear. It is intended as a rapid quick guide to be laminated
and placed in the clinical area where staff are donning PPE.

We used four types of thin prophylactic dressings, Mepilex®
Lite, a self-adherent, easy to cut, soft silicone foam dressing
to minimise trauma to the facial skin, DuoDERM® Extra Thin,
a hydrocolloid dressing to prevent skin breakdown from
friction, and Mepilex® Border Lite for the bridge of the nose.
We chose thin prophylactic dressings to ensure comfort
while maintaining the integrity of the seal of the mask?27.
We consulted with infection control services that endorsed
the use of the prophylactic dressings providing the mask has
a good seal. We also used silicone fixation tape (Mepitac®
[MoInlycke®] and SofSicure®) that is easy to tear, breathable,
conforms to the face and designed to reduce shear and
friction. Mepitac® and SofSicure® are gentle on removal to
reduce pain®. To improve prophylactic dressing adherence
in potentially humid conditions with prolonged PPE wear, we
recommend the application of a barrier, for example Cavilon™
No Sting Barrier Film wipe, an alcohol-free terpolymer barrier
that provides a protective coating on the facial areas where
the dressings will be applied?”?°. When applying the barrier
film, wiping the eye area should be avoided.

We opted for simple cut-out steps for the prophylactic
dressings. Further, for the template prophylactic dressing
cutting option we suggested the use of one single prophylactic
dressing per time; a saving of resources. Staff may individualise
the template and cut the prophylactic dressing to suit their
own facial contours. We acknowledge that the use of the
prophylactic dressings and tape as suggested in this tip
sheet is off label. The strategies suggested in this tip sheet
are intended to minimise the forces of friction and pressure
as well as moisture and humidity caused by the prolonged
wear of PPE, especially masks. As such, they are the basis
of a degree of trial and error and the tip sheet is a fluid, living
document. Further, each clinician should weigh the risks and
benefits and individualise the suggested strategies to suit
their own unique facial contours. However, the underlying
principle of adherence to local infectious disease guidelines®”
remains — that the integrity of the seal of the mask must be
checked before entering the isolation room or bedspace and
that the seal must be maintained throughout.

The skin should be protected by cleaning prior to the
application of barrier films and prophylactic dressings. In
line with best practice guides to prevent DRPI in patients®,
a recent international consensus document on DRPI,
and a professional organisation’s position statements?,
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we recommend for healthcare staff that the prophylactic
dressing interface between the skin and PPE, and the facial
skin, should be assessed at least 4-hourly. Finally, following
removal of PPE according to local facility guidelines and the
prophylactic dressings, the skin should be cleansed and a
moisturiser applied’®-2'.

Future work in this field

Previous literature addressing this issue is scant'® and
reference is only made to skin lesions such as rash, itching or
erythema in staff wearing PPE. With the COVID-19 pandemic,
we now see evidence, largely through numerous social media
channels, of skin injuries caused by PPE present on the
faces of healthcare staff (Figures 2 and 3). We suggest that
such skin injuries are DRPI and should be assessed, staged
and recorded or documented as such. Further research is
needed in this field to identify the prevalence and incidence
of DRPI in healthcare staff caused by PPE in order to
evaluate the maintenance of integrity of mask function when
a prophylactic dressing is applied.

Limitations

There are some acknowledged limitations to this work,
namely the need to extrapolate evidence and guidance
from other contexts (DRPI experienced by patients) (indirect
evidence) when direct clinical evidence on this issue is
unavailable. In the interest of meeting an urgent clinical need,
we used an iterative group consensus process to facilitate
rapid development of a tip sheet. Use of a structured Delphi
process for future work in this area would provide reliable
quantifiable group response and participant anonymity.

Conclusion

The occurrences of DRPI in frontline healthcare staff wearing
PPE is an emerging and significant issue. These tip sheets
provide a quick overview and potential solution options for
healthcare staff to protect their skin. Further empirical work
is required to address this issue and disseminate effective,
practical, evidence-based solutions.
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