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Background: COVID-19 is rapidly transmitted and has aroused enormous concern globally. This study
aimed to investigate the effect of hydrocolloid dressing combined with 3M Cavilon No-Sting Barrier Film on
the prevention of facial pressure injury in medical staff tasked with preventing and controlling COVID-19.
Methods: This was a self-controlled study. Medical staff who treated patients with COVID-19 infection in
isolation wards from 6 January to 2 February, 2020, were selected to participate. Phase I was defined as the
first 2 weeks of medical personnel entering the isolation ward, with phase II being the following 2 weeks.
In phase I, medical workers only used hydrocolloid dressing on their faces, and in phase II, they used both
hydrocolloid dressing and 3M Cavilon No-Sting Barrier Film.

Results: A total of 116 medical workers were selected as research subjects. The average facial local
temperature in phase I was higher than that in phase II from the baseline (day 1) to the end of the study
(day 14); however, there was no statistically significant difference (P>0.05). The incidence of facial pressure
injury in phase II was lower than that in phase I (P<0.05); the facial skin comfort level among medical staff in
phase IT was higher than that in phase I (P<0.05).

Conclusions: Hydrocolloid dressing combined with 3M Cavilon No-Sting Barrier Film for facial skin
care can effectively reduce the incidence of facial pressure injury and can improve skin comfort level while
ensuring isolation and a protective effect.
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Introduction China (1). In late January 2020, the COVID-19 outbreak
Since December 2019, there has been a series of was rapidly transmitted arousing enormous global
unexplained cases of pneumonia reported in Wuhan, concern (2). On 30 January, 2020, the World Health
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Organization (WHO) declared that the outbreak of
2019-nCoV constituted a public health emergency of
international concern (PHEIC) (3).

Although COVID-19 can be transmitted through
contact, respiratory droplet transmission is the main route
of transmission (4). By 10 April 2020, human-to-human
transmission of COVID-19 had infected 1,540,000 people
in 211 countries.

Medical staff who care for COVID-19 patients have to
wear personal protective equipment (PPE) including N95
masks, eye protection, gowns, and gloves (5). Due to the
external environment and a shortage of supplies, medical
personnel often wear PPE continuously for 4 to 8 hours or
more. Wearing medical protective equipment in a hot and
humid environment for long periods of time is known to
cause pressure injuries to the nose and face.

The 2016 National Pressure Ulcer Advisory Panel
(NPUAP) revised the definition and stages of pressure
injury, with the revised staging system using the term
“injury” instead of ulcer and including pressure injuries
associated with medical devices. Medical device-related
pressure injuries (MDRPIs) result from the use of devices
designed and applied for diagnostic or therapeutic purposes.
They occur because of the constant pressure on the skin
caused by the device or the apparatus used to fix the device.
The resultant pressure injury generally conforms to the
pattern or shape of the device (6).

People exposed to long-term pressure caused by N95
masks are prone to skin and subcutaneous soft tissue
damage, namely compression damage. This is most common
on the bridge of the nose and the two sides of the nose
wing. Prolonged wearing of a mask results in continuous
pressure on the local skin, impaired blood circulation,
nutrient deficiency in tissues, and increased sweating caused
by the relatively confined space within protective clothing,
all of which promote facial pressure injuries. Protecting
medical staff by preventing the occurrence of facial pressure
injury has become an important issue that needs to be
urgently addressed.

There is clear evidence that indicates that prophylactic
use of multi-layer foam dressings as a part of standard
prevention measures is beneficial (7). However, foam
dressings are of a certain thickness, which affects the
tightness of the PPE. A meta-analysis of randomized
controlled trials showed that using a hydrocolloid dressing
significantly decreased the incidence of facial pressure injury
caused by noninvasive ventilation (8). However, after the
use of hydrocolloid dressing, some medical personnel still
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suffered pressure injuries. In a bench model, a liquid barrier
film provided a greater reduction in the coefficient of
friction against the skin. In the context of preventative use
on unwounded skin, applying a liquid barrier film may be
more effective than applying a silicone dressing in reducing
the risk of pressure ulcers (9). Therefore, this study aimed
to investigate the effect of hydrocolloid dressing combined
with 3M Cavilon No-Sting Barrier Film on the prevention
of pressure ulcers in medical staff in a COVID-19
designated hospital.

We present the following article in accordance with
the MDAR reporting checklist (available at http://dx.doi.
org/10.21037/apm-20-1615).

Methods
Study design

This self-controlled study was conducted in the isolation
ward of the 2™ Affiliated Hospital of Wenzhou Medical
University, Zhejiang province, China. It is divided into two
phases according to the time that medical workers stayed in
the isolation ward. The first two weeks of medical personnel
entering the isolation ward is phase I (6" January to 19"
January 2020) and the second two week is phase 1T (20"
January to 2™ February 2020). During phase I, Medical
personnel used hydrocolloid dressings on their face before
wearing isolation protective equipment. During phase II,
medical personnel sprayed 3M Cavilon No-Sting Barrier
Film on the face before applying hydrocolloid dressing. The

rest of the steps were consistent with phase 1.

Participants

A total of 116 medical workers were selected as research
subjects from 6" January to 2" February 2020. All the
workers were using medical protective masks, goggles and
conjoined protective clothing for protection, nasal and
facial skin before using isolation protective equipment
was complete, were working more than 4 hours a day, and
were working in the isolation ward for 4 weeks. All subjects
provided informed consent and volunteered to participate
in the study. Medical personnel with any of the followings
were excluded from the study: allergy to 3M Cavilon
No-Sting Barrier Film or hydrocolloid dressing, or had
dermatopathy a history. All procedures performed in this
study involving human participants were in accordance with
the Declaration of Helsinki (as revised in 2013). This study

Ann Palliat Med 2021;10(1):3-9 | http://dx.doi.org/10.21037/apm-20-1615


file:///D:/3-%e8%8b%b1%e6%96%87%e8%bf%9e%e7%89%88/CCO/CCO-2021/%e2%80%9cCCO-V10N1%e2%80%9d%e6%96%87%e4%bb%b6%e5%a4%b9/l 
file:///D:/3-%e8%8b%b1%e6%96%87%e8%bf%9e%e7%89%88/CCO/CCO-2021/%e2%80%9cCCO-V10N1%e2%80%9d%e6%96%87%e4%bb%b6%e5%a4%b9/l 
file:///D:/3-%e8%8b%b1%e6%96%87%e8%bf%9e%e7%89%88/CCO/CCO-2021/%e2%80%9cCCO-V10N1%e2%80%9d%e6%96%87%e4%bb%b6%e5%a4%b9/l 
file:///D:/3-%e8%8b%b1%e6%96%87%e8%bf%9e%e7%89%88/CCO/CCO-2021/%e2%80%9cCCO-V10N1%e2%80%9d%e6%96%87%e4%bb%b6%e5%a4%b9/l 
file:///D:/3-%e8%8b%b1%e6%96%87%e8%bf%9e%e7%89%88/CCO/CCO-2021/%e2%80%9cCCO-V10N1%e2%80%9d%e6%96%87%e4%bb%b6%e5%a4%b9/l 
file:///D:/3-%e8%8b%b1%e6%96%87%e8%bf%9e%e7%89%88/CCO/CCO-2021/%e2%80%9cCCO-V10N1%e2%80%9d%e6%96%87%e4%bb%b6%e5%a4%b9/l 
file:///D:/3-%e8%8b%b1%e6%96%87%e8%bf%9e%e7%89%88/CCO/CCO-2021/%e2%80%9cCCO-V10N1%e2%80%9d%e6%96%87%e4%bb%b6%e5%a4%b9/l 
http://dx.doi.org/10.21037/apm-20-1615)
http://dx.doi.org/10.21037/apm-20-1615)

Annals of Palliative Medicine, Vol 10, No 1 January 2021

Figure 1 Schematic diagram of the face position of the

hydrocolloid dressing.

was reviewed and approved by the Ethics Committee of the
2nd Affiliated Hospital and Yuying Children’s Hospital of
Wenzhou Medical University (No. L-2020-24).

Standard preventive care and intervention

Medical personnel were trained in the use of PPE. During
phase I, Medical personnel were trained to gently scrub
their face with warm water and allow it to dry before
wearing isolation protective equipment. All hydrocolloid
dressings were cut using the same standard procedure: in
a circular way according to the shape and size of the facial
contour. The preventive intervention included pasting
hydrocolloid dressing over the nasal bridge, cheekbones
and forehead as shown in the Figure 1. A tension-free paste
method was adopted to apply the hydrocolloid dressing to
the nose, face and other easily compressed parts, meaning
the dressing was placed flat when pasted, then pressure was
applied with the fingers from the center of the dressing to
the surrounding area with care to avoid creating tension on
the dressing.

Personal isolation protective equipment was worn
according to the prevention and control standard of
COVID-19. Hair was neatly tied into a ball or fixed so
that the top band of the mask is fixed on the head of the
ball in a female. After washing hands carefully, the N95
respirator was put on and the nose clip pressed tightly,
and the tightness tested. Then goggles, a disposable hat,

© Annals of Palliative Medicine. All rights reserved.

latex gloves, and protective shoe covers were put on in
turn. If contamination or damage was discovered, personal
protective equipment was replaced (10). Medical protective
equipment was removed in reverse order after work. Finally,
the hydrocolloid dressing was removed at zero angle while
the skin was fixed in the opposite direction with fingers.
This is a tension-free way to remove the hydrocolloid
dressing. The occurrence and staging of the pressure injury
were recorded by the ward supervisor during each shift.

During phase II, medical personnel sprayed 3M
Cavilon No-Sting Barrier Film on the face before applying
hydrocolloid dressing. The area covered by the 3M Cavilon
No-Sting Barrier Film was the nasal bridge, cheekbones
and forehead, at least 0.5 centimeters beyond that of the
hydrocolloid dressing. It was then gently massaged with the
fingers into the skin after it was dry. The rest of the steps
were consistent with phase I.

Outcomes and their measurement

The primary outcome was facial temperature of the medical
workers after removing the hydrocolloid dressing. Facial
temperature was defined as the average temperature of
skin on the forehead and cheeks, which was measured and
recorded daily by the ward supervisor with an infrared
thermometer. The secondary outcome was the rate of any
grade of pressure injury detected in the face area. Lesions
were classified according to the NPUAP classification.
Pressure injury stage 1: erythema with no whitening in
response to finger pressure, skin integrity in tact; stage
2: partial cortical loss with dermal exposure; stage 3: total
skin loss; stage 4: total skin and tissue loss. The occurrence
and staging of the pressure injury were recorded by the
ward supervisor who monitored the state of face skin after
each study phase.

Another outcome was skin comfort level. A self-made
facial comfort questionnaire was adopted. There are
5 items: pressure pain sensation, humidity sensation,
itching sensation, skin burning sensation, and self-tolerance
level. Each item was rated from 0 to 3 points. The total
score ranges from 0 to 15 points. A total score of less than
7 points is defined as good comfort level. On the contrary, it
is general comfort level. The skin comfort level was assessed
by themselves once a fortnight.

Statistics

All statistical analyses were performed using the Statistical
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Package of Social Sciences (SPSS) version 19.0. Descriptive
statistics were used to describe the data and to extract the
tables and charts. Chi-square tests, ANOVA with repeated
measures were used for interpreting the data in inferential
statistics. P<0.05 was considered to indicate a statistically
significant difference.

Results

Among the 116 medical personnel, 42 were males and 74
were females, aged from 26 to 40 years, with an average age
of 33.72£2.76 years. The average age was 33.32+2.57 years
for women and 34.4x2.98 years for men. The body mass
index is 21.451.61 kg/m’ for females and 22.72+1.33 kg/m’
for males.

Analysis of variance with repeated measures on the facial
temperature indicator between the two phases shows that
from the baseline (day 1) to the end of the study (day 14) the
average facial local temperature during phase I was higher
than phase II. However there was no statistically significant
difference (P>0.05, Figure 2).

In this study, the stages of pressure injury of medical
staff were all stage 1. Analysis of the data showed that phase
IT showed statistically significant differences in terms of
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Figure 2 Analysis of variance with repeated measures on the facial

temperamre.

the incidence of pressure injury by intervention (P<0.05).
This means that hydrocolloid dressing combined with 3M
Cavilon No-Sting Barrier Film could reduce the occurrence
of pressure injury (7able I).

A total score of less than 7 points is defined as good
comfort level. Seventy-seven staffs reported a good comfort
level during phase I, while 102 staff reported a good
comfort level during phase II. The result showed that the
facial skin comfort of medical staff was higher in Phase II
with a statistically significant difference (P<0.05, Table 2).

Discussion

Medical staff are required to wear protective equipment
continuously while working in the isolation wards, which
increases stress and intensity (11). As well as mental stress,
the heavy protective measures add physical stress. Medical
personnel working in isolation wards needed to wear tightly
fixed medical protective masks and goggles for long periods
of time, which increases the pressure on the local skin, and
the prevalence of cutaneous irritation associated with N95
mask and goggle use is high (12). This can cause pressure
ulcers, a MDRPI. Safety of health-care workers must always
be ensured (13), and protecting front-line medical workers
from MDRPI under high intensity work pressure is an
urgent and global issue.

A review about preventing and treating pressure ulcers
mentioned that one of the top 10 priorities includes
using different types of protectors in preventing pressure
ulcers (14). The effectiveness of silicone bordered
dressings supports their use to assist sacral pressure ulcer
prevention in patients at high risk of pressure ulcers (15).
But silicone bordered dressings have a certain thickness
which will affect the tightness of the mask and it is not
easy to cut appropriately. Prophylactic dressings can help
in the prevention of pressure ulcers, shear and friction
damage (16). A study shows there is no difference between

Table 1 Comparison of the incidence of facial pressure injury between the two phases [n (%)]

Pressure injury stage

Phase Number
I I 1] \Y
Phase | 116 42 (36.2) 0 0 0
Phase Il 116 23 (19.8) 0 0 0
> 5.63
P 0.018
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Table 2 Comparison of facial skin comfort between two groups of
medical personnel [n (%)]

Phase Good comfort level General comfort level
Phase | 77 (66.4) 39 (33.6)
Phase Il 102 (87.9) 14 (12.1)

' 15.284

P <0.001

using hydrocolloid dressings plus conventional care and
using only conventional care in preventing the onset of
pressure ulcers in adult patients hospitalized with high risk
of developing these events (17). For preventative use to
reduce the risk of pressure injury, applying a liquid barrier
film may reduce friction better than a silicone dressing (9).

Our study indicated that combination of 3M Cavilon
No-Sting Barrier Film, a non-medicated product which
acts as a physical barrier on the skin against friction and
contamination (18), and hydrocolloid dressing, reduced the
incidence of facial pressure injury. The protective coating
of 3M Cavilon No-Sting Barrier Film prevents excessive
loss of water on the skin surface (preventing cells from
dehydrating due to sweat and irritation), which helps to
maintain proper elasticity of the skin, thus speeding up
the healing of the affected area. The incidence of pressure
injury during phase II was significantly lower than in phase L.

The application of a barrier film creating a skin-
protective polymer layer dressing is associated with skin
integrity issues (19). Increasing skin temperature can be used
as a quantitative measurement to predict the development of
pressure ulcers and superficial skin changes, and to evaluate
support surface capability against microclimate factors (20).
In this study there was no statistically significant difference
in facial temperature in either phase from baseline (day 1)
to the end of the study (day 12). This result was most likely
due to our small sample size and selection of only one time
to take temperature.

An advantage of 3M Cavilon No-Sting Barrier Film
is that it forms a protective film that help to maintain the
normal breathing function of local skin. Another benefit
is that there is no need to remove the product, reducing
the risk of damage to the fragile skin being treated. Our
results showed that the facial skin comfort of medical staff
improved with a statistically significant difference. The 3M
barrier film may be helpful against dermatitis associated
pruritus (18). A systematic review show that liquid

© Annals of Palliative Medicine. All rights reserved.

dressing has significant benefits in terms of pain control
and patient comfort because liquid film-forming acrylate
has a significant impact on the skin integrity (21), which
is consistent with the results of this study. Hydrocolloid
dressing combined with 3M Cavilon No-Sting Barrier Film
can improve the comfort level.

There were limitations in this self-controlled study.
Damage in phase I had an impact on the results of the phase
IL. The duration of this study was relatively short and could
not truly reflect the rate of facial pressure injury. Further
research would be required to find an appropriate way to
avoid pressure injury.

Conclusions

Hydrocolloid dressing combined with 3M Cavilon No-
Sting Barrier Film for facial skin care can effectively reduce
the incidence of facial pressure injury in the prevention
and control of COVID-19 among medical staff, and can
improve the staff skin comfort level while ensuring the
isolation and protection effect. Therefore, it is worth
further discussion.

Applying research to occupational bealth practice

Medical personnel spray 3M Cavilon No-Sting Barrier Film
on the face. Then they apply hydrocolloid dressing over the
nasal bridge, cheekbones and forehead. Finally, they wear
personal isolation protective equipment according to the
prevention and control standard of COVID-19.
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