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Abstract

Device-related pressure injury (DRPI) is a serious problem that is affecting profes-
sionals working on the front lines against COVID-19 due to the prolonged use of per-
sonal protective equipment (PPE). In addition to the physical and psychological
integrity of professionals, these injuries can compromise the quality of care. There-
fore, using technologies to prevent this adverse effect is an urgent matter. This is a
parallel two-arm randomized clinical trial without the use of a control group to com-
pare the use of foam and extra-thin hydrocolloid in preventing DRPI associated with
the use of PPE by health professionals working on the front lines against coronavirus.
In total, 88 professionals were divided into two groups: foam and hydrocolloid. Data
were collected using two instruments and related to demographic and professional
characteristics and skin evaluation. Each volunteer received one of the dressings,
both with the same dimensions and arranged over similar regions, and data were
gathered at baseline and after 6 or 12 hours. Descriptive and inferential analytic sta-
tistical methods were used; the significance level adopted was 5%. No participant
developed DRPI, but four areas with hyperemia were observed in the foam group
(two in the forehead, one in the cheeks, and one in the nose bridge), as well as four
areas with hyperemia in the hydrocolloid group (two in the nose bridge, one in the
right ear, and one in the left ear). There was no difference between the groups
regarding skin conditions and discomfort (P > .05). The average cost obtained was $
5.8/person and $ 4.4/person in the foam group and the hydrocolloid group, respec-
tively, considering the dressing measurements. The results show that foam and
extra-thin hydrocolloid were effective in preventing DRPI associated with the use
of PPE.
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1 | INTRODUCTION

The disease caused by the new coronavirus, COVID-19, is a respira-
tory tract infection that led the World Health Organization to declare
a pandemic on March 11, 2020.!

Human transmission occurs through droplets of saliva, contact,
and air. The recommendation to reduce transmission is effective isola-
tion of the population, meaning that COVID-19 causes not only a dis-
ruption in the health system but also a socioeconomic one given the
necessary measures needed to control dissemination.!

Due to its transmission route,? high rate of transmissibility, mor-
bidity, and mortality,® the availability and correct use of personal pro-
tective equipment (PPE) are essential in maintaining the safety of
health professionals.! However, due to the prolonged use of PPE,
frontline professionals in the fight against COVID are at a high risk of
developing a Device-related pressure injury (DRPI).*¢

Medical devices can cause humidity, heat, and pressure between
the device and skin, leading to pressure-related injuries from medical
devices.” According to the National Pressure Injury Advisory Panel
(NPIAP), DRPI is defined as a pressure injury caused by a device
applied for therapeutic and diagnostic reasons. The injury may have a
similar shape as the device.®

These skin injuries can compromise the physical and psychologi-
cal integrity of professionals, which compromises patient safety and
the quality of care.? According to the literature, DRPI can be avoided
with technologies that protect the exposed areas from these adverse
events.*® However, before the pandemic, most studies related to
DRPI prevention were carried out with patients.!%*!

A three-arm clinical trial investigated two different dressings,
Tegasorb and Tegaderm, and a control group without dressings for
pressure relief on the nose bridge in patients undergoing non-invasive
positive pressure ventilation. The results showed that the participants
of the two groups that used dressings had a lower occurrence of pres-
sure injury compared to the control group. However, the results were
not significant.1®

Another preclinical study on the nasal occurrence of pressure
injury induced by nasotracheal intubation found that a combination of
Soft Liner and hydrocolloid reduced the size and severity of the
injury.?

Recently, a cross-sectional study conducted with health profes-
sionals caring for patients with COVID-19 investigated the types of
skin injuries, anatomical sites, and preventive measures related to the
use of PPE. The study included 4306 participants from 161 hospitals,
with a prevalence of skin injuries of 42.8%, divided into 30.0% of
DRPI, 10.8% of moisture-associated skin damage (MASD), and 2.0%
of skin tears (STs). Of the participants with DRPI, 1080 reported hav-
ing two or more anatomical parts affected: 30.6% reported ulcers on
the nose bridge, 28.8% on the cheeks, 25.5% on the ears, and 13.9%
on the forehead. Regarding MASD, 29.4% occurred on the nose
bridge, 27.3% on the cheeks, 25.0% in the ears, and 16.3% on the
forehead. For ST, 74 participants reported lesions on the nose bridge

and cheeks, 67 on the ears, and 51 on the forehead.'®

In evaluating the skin injuries of 1844 participants, 55.0%
answered that they did not use preventive treatment and 45.0%
received treatment with dressings, oil agents, or other methods.
Among those who did not present skin injuries, 17.7% of the partici-
pants reported the use of prophylactic dressing for the prevention of
skin injuries, including foam, hydrocolloids, oil, or cream, among
others.*®

A systematic review of the use of prophylactic dressings to pre-
vent pressure injuries suggested that their use decreased the inci-
dence of this medical device-associated event. However, there was
no clinical evidence of which type of dressing was the most
effective.'*

Given this context, DRPI prevention among professionals at the
front lines of the fight against COVID is crucial, mainly to reduce the
contamination risk due to the absence of cutaneous integrity and
the inability to use PPE in the presence of pressure injury. However,
the best dressing for preventing skin injuries remains unknown.

This study this aimed to compare the use of foam and extra-thin
hydrocolloid in the prevention of DRPI associated with the use of PPE

by health professionals working on the front line against coronavirus.

2 | MATERIALS AND METHODS

21 | Study design

This is a parallel two-arm randomized clinical trial without a control
group. The following steps were carried out: consultation of the Con-
solidated Statement of Reporting Trials (CONSORT) for randomiza-
tion, group follow-up, blinding, and data analysis.>®> The study was
registered on the Brazilian Clinical Trials platform (ReBEC), available at

http://www.ensaiosclinicos.gov.br, under number RBR-7 drpyr.

22 | Sample

The study participants were professionals working in the Adult Inten-
sive Care Units of a teaching hospital at the University of Campinas,
Brazil. The sample size was calculated considering the objective of
comparing prophylactic dressing groups (foam x hydrocolloid),
according to the presence of a pressure ulcer (without ulcer, with
ulcer). The calculation was made considering the methodology of a
sample calculation for a Pearson's Chi-square test.}* In this estimate, a
5% significance level, an 80% test power, a 0.30° of freedom, and
effect size were assumed, which can be considered a medium degree
effect size.X® The sample size obtained was 88 professionals (44 per
group). The software PASS 137 was used.

The study included professionals who provided direct care
(nurses, physicians, and physical therapists) or indirect care (cleaning
staff) to patients with suspected or diagnosed coronavirus and
needed to use PPE (face shield, gloves, caps, and particulate respira-

tor) for six or 12 consecutive hours.


http://www.ensaiosclinicos.gov.br/

GASPARINO ET AL

The following professionals were excluded from the sample:
those who did not finish the shift, those who needed to remove the
dressing due to discomfort or signs of allergy, the presence of skin
damage in the region of the face, and those who did not complete the
checklist received along with the dressing to prevent DRPI resulting
from the use of PPE. Despite the professionals' skill and knowledge
levels, all the participants received theoretical and practical training

about the personal protective device before this research.

2.3 | Recruitment, randomization, and allocation of
participants

The selection of participants was random and considered the inclusion
criteria. Eighty-eight opaque envelopes were prepared by a team
member who had no contact with the participants. The envelopes
contained the dressing to be used by the professional and were then
randomly distributed using the website http://www.randomization.
com/. The professionals were then allocated to the respective groups.

24 | Blinding
The statistician who performed the data analysis was blind to the
denomination of the groups.

2.5 | Data collection instruments

This study used an instrument for personal and professional charac-
terizations of the sample that included the variables: age, sex, skin
color, presence of comorbidities, profession, and time of experience in
the profession and the unit.

The data on skin characteristics were collected using a form spe-
cifically designed for this study after reviewing the literature. This
form had its face validity evaluated by three specialists, selected for
convenience. The form included the following information: character-
istics of the skin (intact without hyperemia, intact with hyperemia that
pales with digit pressure, or pressure injury classified by | to IV stages
IV3), types of PPE used (N95 masks, hats, and goggles/visors), the time
of use of PPE (6 or 12 hours), and identification of the protection
technology, as well as the time of installation and removal. It was
completed before the installation of the technology and at the time of

removal.

2.6 | Intervention
For the foam group, the participants received a material based on
the forehead

(15 cm x 3 cm), nose bridge and cheeks (15 cm x 3 cm), and ears

polyurethane foam, which was placed over
(5 cm x 3 cm). In the hydrocolloid group, the participant received

extra-thin hydrocolloid plates with the same dimensions, which were
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installed over the same regions. The areas for installing the dressings
and the cuts that were made on the plates were chosen according to
recommendations from the literature.*®1? The outcome was the eval-
uation of the presence or absence of skin injuries in the regions cov-
ered with foam or hydrocolloid.

Both groups were approached only once, and, to maintain the
safety requirements established in the guidelines,?®?! the following
guidelines and care were reinforced when installing the dressing
before entering the work environment: hand hygiene, installation of
the technology in the recommended places, placing the N95 mask on
the face, and performing the sealing test according to the manufac-

turer's recommendations.

2.7 | Statistical analysis
The absolute and relative frequencies of categorical variables and
measures of position and dispersion of continuous variables were cal-
culated. The associations between groups with the variables of pro-
fessional characterization and evaluation of skin characteristics were
assessed using Mann Whitney and Fisher's exact test. The significance
level adopted was 5%.

For analyzing the costs related to the dressings, the cost for the
purchase of products and the measurement of cuts established for
each participant were considered.

2.8 | Ethical aspects

This study was approved by the Research Ethics Committee of the
University of Campinas and followed all Brazilian and international
standards for research involving human beings under number

4074115. All study participants provided written consent.

3 | RESULTS

Eighty-eight participants were recruited and eligible, of which 44 were
randomized in the foam group and 44 in the extra-thin hydrocolloid
group. However, four participants were excluded from the foam
group. Three were excluded because the dressing unstuck before the
end of the shift, and the other participant did not complete the check-
list. Thus, the study ended with 40 participants in the foam group and
44 in the hydrocolloid group, as shown in Figure 1.

The mean age of the 84 participants was 38.0 (SD = 9.0) years.
Most were female (69, 82.1%) who declared themselves white
(55, 65.5%) and without a chronic disease (73, 86.9%). The mean time
of experience was 13.2 (SD = 7.3) years and with 5.8 + 6.8 years
working in the unit. The other variables of professional characteriza-
tion of the sample are in Table 1.

Regarding the use of PPE, most participants (78, 92.9%) received
training on the use of this equipment while providing care to patients

with symptoms or diagnosis of COVID-19. All professionals (100%)
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TABLE 1 Professional characterization of the sample

Variables n %

Profession
Nursing technician 48 57.1
Nurse 20 23.8
Physical therapist 7 8.3
Physician 4 4.8
Cleaning assistant 3 3.6
Others 2 24

Work shift
Morning 32 38.1
Afternoon 24 28.6
Night 28 333

used N95 masks during their shifts, and 81 (96.4%) used a cap and
face shield.

The average time using the cover in the foam group was
7.04 hours (SD = 2.57), and in the hydrocolloid group, 7.47 hours
(SD = 2.98). The difference between the average time for using the
covers between the groups was not significant (P = .6827). No partici-

pant developed skin injuries; however, four areas with hyperemia

TABLE 2 Association between skin conditions and discomfort
presented by the participants and the use of dressings

Dressing
Foam Hydrocolloid
Variable n % n % P-value®
Forehead .2238
Whole 38 95.0 44 100.0
Hyperemia 2 5.0 0 0
R Ear 1.0000
Whole 40 100.0 43 97.7
Hyperemia 0 0 1 2.3
L Ear 1.0000
Whole 40 100.0 43 97.7
Hyperemia 0 0 1 23
Cheeks 4762
Whole 39 97.5 44 100.0
Hyperemia 1 25 0 0
Nose bridge
Whole 39 97.5 42 954 1.0000
Hyperemia 1 25 2 4.6
Discomfort
Yes 20 50.00 24 54.55 .8271
No 20 50.00 20 45.45

Fisher's exact test.

TABLE 3 Discomfort reported by professionals related to the use
of dressing

Foam Hydrocolloid
Discomfort n % n %
Itching 3 14.3 7 21.9
Pain 0 0- 4 12.5
Detachment 14 66.7 0 0-
Mask issues 8 14.3 2 6.3
Heating 1 4.8 0 0-
Uncomfortable use 0 0- 4 125
Difficulty removing dressing 0 0- 10 31.3
Stretched skin 0 0- 3 9.4
Others 0 0- 2 6.3
Total 21 100.0 32 100.0

were observed in the foam group (two on the forehead, one on the
cheeks, and one on the nose bridge) and four areas with hyperemia in
the hydrocolloid group (two on the nose bridge, one on the right ear,
and one on the left ear). Table 2 shows the relationship between the
skin conditions of the participants at the end of the shift and the use

of dressing.
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When asked about the discomfort related to the use of the dress-
ings, the participants reported difficulties when removing the dressing,
as well as itching, problems with the mask moving and sealing, among
others (Table 3).

The mean cost was $5.8/person for the foam group and $4.4/
person for the hydrocolloid group, based on the dressing measures
used to prevent skin injuries in each studied region (nose bridge, right

and left ears, cheeks, and forehead).

4 | DISCUSSION

Until now, research about the use of prophylactic dressing in the pre-
vention of skin injuries by medical devices was done in patients.1%1!
However, the current situation caused the development of DRPI
related PPE use by health professionals to become a concern; thus,
research on this topic has recently started.

This study showed that both prophylactic dressings were effec-
tive in preventing DRPI on the nose bridge, forehead, cheeks, and ears
since no participant had skin injuries. Nevertheless, four occurrences
of hyperemia were observed in each group (foam and hydrocolloid).
Even though there was no difference between the groups examined
in this study, who used the dressing for 6- to 12-hour periods, hyper-
emia must be highlighted as a signal within the development chain of
the DRPI.

Previous research to investigating the use of PPE and the occur-
rence of DRPI showed that the prevalence of skin injuries was higher
in physicians, people who sweat more, males, aged over 35 years old,
and who used PPE for more than 4 hours.*® However, since no partic-
ipant developed skin injuries in our study, it is impossible to compare
the findings.

Most professionals in the institution where this study was con-
ducted continuously used the N95 mask during their shift. Consider-
ing a series of cases that demonstrated the relationship between the
occurrence of pressure injuries on the nose bridge and the use of N95
mask over 4 hours,2? we can infer that the use of prophylactic dress-
ing led to the prevention of this occurrence.

Although these prophylactic dressings were initially developed to
prevent pressure ulcers in bone prominences of bedridden

patients,23'24

they also had positive effects when adapted to prevent
this event in professionals working in health settings, perhaps because
the mechanical forces involved in the development of skin injuries are
the same for patients and professionals who use PPE for prolonged
periods.>%2%26

The literature presents a divergence of opinion among
researchers regarding the use of these dressings to prevent DRPI by
using PPE.>*®1%27 The most cautious ones emphasize the increased
risk of professional contamination by coronavirus when a dressing is
placed under a particulate respirator.> However, to reduce this risk,
those in favor recommend using dressings that are thin, non-
traumatic in the removal, absorbent, and adaptable to the contours
of the facial structures, thus ensuring the correct sealing of the

mask.18'19'27
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Although authors claim that these characteristics are found in thin
foam dressings with silicone, hydrocolloid, and film,*®28 the absence
of some of these attributes reported by the professionals who partici-
pated in this study was noted.

Despite being known for having a better capacity to absorb,
retain, and release moisture, thus maintaining the proper balance in
preserving dry skin,?® the polyurethane foam had several reports of
detachments that even culminated in the exclusion of three
participants.

In the group that used hydrocolloid, the reports of discomfort
were higher compared to the foam group, highlighting the difficulty in
removing the dressing, followed by the sensation of itching and pain.

One can assume that such discomforts may contribute to increas-
ing the risk of contamination by COVID-19 or other diseases, as there
may be greater contact between the professionals' hands and their
face. However, there are no studies that have analyzed discomfort
regarding the use of prophylactic dressing in healthcare professionals.
On the other hand, a study that compared two dressings, Tegasorb
and Tegaderm, in the prevention of pressure injury on the nose bridge
and around the mask concluded that the dressings prevented these
injuries and increased the patients' tolerance and comfort.°

The choice of an efficient and safe dressing is crucial since the
development of skin injuries increases the risk of infection,® in addi-
tion to being uncomfortable and causing pain. Furthermore, the devel-
opment of DRPI in professionals can lead to a public health problem
as it can cause not only physical, but also financial, emotional, psycho-
logical, and social impacts.*2°
Although both dressings

preventing DRPI, we have to consider the small sample size in this

demonstrated effectiveness in
study. Future research should on a larger sample size can lead to a
better understanding of the effectiveness of these dressing and
preventing DRPI. The cost of these materials is also a factor that
should be considered by health managers to incorporate these dress-
ings into clinical practice. Furthermore, one must emphasize the need
to pay attention to the quality of the PPE used, particularly face
masks, respirators, and goggles, since the anatomical characteristics of
the face can influence the development of skin injuries.

Limitations of this study include being conducted without a con-
trol group and using professionals from a single health institution who
were only followed up with once. Another characteristic that requires
careful evaluation is the facial anatomical characteristics of each indi-
vidual, which may have influenced the reports of discomfort. There-
fore, the products must be rethought to meet the specificities of each
audience.

In conclusion, foam and extra-thin hydrocolloid proved to be
effective in preventing the DRPI associated with the use of PPE by
health professionals working on the front line against coronavirus.
Discomfort related to the use of the dressing was reported in both
groups, but no significant differences were found.
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