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Abstract

Introduction: Non-invasive ventilation (NIV) is a therapeutic option that has been widely used in the treatment of acute respiratory failure in 
critically ill patients in recent decades. Pressure injuries (PI) of the face are one of the most frequent complications associated with the practice of 
NIV.

Aim: to characterize patients undergoing NIV who developed PI on the face in the Intensive Care Unit (ICU) of Dr. Nélio Mendonça Hospital 
(NMH) and determine the incidence and prevalence of PI in patients undergoing NIV in the NMH ICU.

Methods: exploratory retrospective analytical cohort study, with the following inclusion criteria: adults admitted to the ICU for a period of two 
hours or more and with intact skin at admission, from January 1, 2020 to December 31, 2022.

Results/discussion: In the last three years, 133 patients underwent NIV in the NMH ICU, of which five obtained PI on the face, all of which oc-
curred in males. Ages ranged from 55 to 79 years old. The number of hours under NIV varied between 26 and 111 hours, corresponding to between 
2 and 8 days. The incidence of PI on the face was 3.9%, 2% and 6.3% in 2020, 2021, 2022 respectively. The prevalence was 4%.
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Introduction

The use of Non-Invasive Ventilation (NIV) has been a growing 
trend in recent decades in the treatment of acute respiratory fail-
ure, constituting a therapeutic option in which a mask is used to 
administer positive pressure ventilation.1

One of the most serious complications resulting from the use of 
NIV is the development of Pressure Injuries (PI) on the face,2 which 

are considered a public health problem and are a relevant indica-
tor of the quality of nursing care provided.3 Caring for a patient 
undergoing NIV in an Intensive Care Unit (ICU) while preserving the 
skin integrity of the face is an ongoing challenge for nurses.

With this in mind, the aims of this study are to characterize the 
patients undergoing NIV who developed PI on the face in the ICU of 
the Dr. Nélio Mendonça Hospital (NMH) and to determine the inci-
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dence and prevalence of PI in patients undergoing NIV in the ICU 
of the NMH.

In order to contextualize the subject under study, bibliographic 
research was carried out in the Scientific Library On-line (Scielo), 
B-on EBSCO, Pubmed and Medline electronic databases, using as 
a reference matrix the fact that evidence-based practice is an ap-
proach that leads to the development and/or use of research results 
in clinical practice. Next, the existing data in the NMH ICU database 
was consulted.

Literature Review

Respiratory diseases are the leading cause of hospitalization 
and the third leading cause of death in Portugal according to the 
National Observatory of Respiratory Diseases (2022) and influence 
the quality and life expectancy of the population.4

A person with an altered breathing pattern has an inspiration/
expiration that does not provide adequate ventilation for effective 
life support and can be characterized by dyspnea, tachypnea, use 
of accessory respiratory muscles, cyanosis and changes in gas ex-
change. These changes can lead to the need for invasive or non-inva-
sive ventilatory support.5

The advantages of NIV are a reduction in the incidence of nos-
ocomial respiratory infection, the need for tracheotomy, prolonged 
oxygen therapy, parenteral nutrition, length of stay in the Intensive 
Care Unit, treatment-related costs and improved perception of the 
state of health of the person in critical condition compared to inva-
sive mechanical ventilation, especially in acute hypoxemic or hy-
percapnia respiratory failure.6

PI at the site of greatest pressure and skin interface contact is 
the most documented complication associated with the practice of 
NIV.7 According to Alqahtani,8 the damage that occurs on the skin 
associated with the NIV device usually takes the form of the de-
vice, and is caused by the pressure it exerts on the skin, which 
compromises the supply of nutrients and oxygen to the capillaries, 
causing tissue ischemia.

PI represents a person-centered health problem to which nurs-
ing care is sensitive, contributing to health gains and cost optimiza-
tion; preventive attitudes are therefore essential.

The specialized knowledge of nurses specializing in medi-
cal-surgical nursing (MSSN) in intensive care units is essential for 
the prevention of PI associated with medical devices, as they spend 
the most time with the patient and play a fundamental role in their 
monitoring/surveillance.9,10

The exercise of the MSSN must be guided by guidelines based 
on "evidence" derived from "research results" to guarantee the qual-
ity and safety of the care provided.11

In this context, the MSSN plays a key role in identifying the risk 
factors that can lead to PI on the face and establishes an intervention 
plan aimed at preventing complications.

In Portugal, the prevention of PI as an improvement in the qual-
ity of healthcare is one of the priorities of the General Health of 
Portugal, which is included in the National Plan for Patient Safety 
(NPPS) 2021-2026, approved by Normative Order 9390/2021 and 
which is an important support document for managers and clini-
cians in the application of good practices in patient safety.12 This plan 
follows the recommendations of the Council of the European Union 
of 9 June 2009 on patient safety and is part of a public policy to pre-
vent safety incidents associated with the provision of healthcare 
within the National Health Service (SNS).

The design of the NPPS 2021-2026 also took into account the 
recommendations stemming from the United Nations' Sustainable 
Development Goals, specified in the third goal (health and well-be-
ing) and, more recently, the WHO's Global Action Plan for Patient 
Safety 2021-2030, which emphasized the need for patient safety to 
be part of the health policy agenda, making it a guiding principle for 
all national plans to be developed in this area.

This plan envisages that by 2026, 90% of healthcare institutions 
will be using tools to control and monitor safe practice in relation to 
the occurrence of pressure injuries.

With this goal in mind and considering the increasing use of this 
ventilation technique, it is important to assess the impact of PI on 
the face as a frequent complication resulting from the use of NIV in 
the critically ill.

Methods

The methods used was an exploratory retrospective analyti-
cal cohort study, for the period from January 1, 2020 to December 
31, 2022. The following inclusion criteria were defined to obtain 
the sample: adults hospitalized in the NMH ICU for more than 24 
hours with NIV for a period equal to or greater than two hours and 
with intact facial skin upon admission. All participants hospitalized 
during the study period and who met the previously defined criteria 
were included in the study. The data for characterizing patients: age, 
gender, NIV time in days and hours, were obtained from the data-
base of patients undergoing NIV existing in the ICU in digital format 
with the consent of the service manager.

In the analysis and processing of data, the principles of anonym-
ity and data confidentiality were respected. The results were inter-
preted using graphs and descriptive statistics.

Results/ Discussion

According to Menoita,13 with the SARS-CoV2 pandemic, there 
was an increase in the number of patients requiring intensive care, 
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with prolonged hospitalizations, with one or more medical devices, 
with an expected increase in the incidence of Pressure Ulcers Asso-
ciated with Medical Devices.

In our study we can see that in the last three years there has 
been an expected increase in patients admitted to the ICU due to 
the previously mentioned pandemic from 515 patients in 2020 to 
615 in 2022, with a peak inflow in 2021 of 663 patients. However, 
despite this inflow, patients undergoing NIV have been decreasing, 
from 51 patients in 2020 to 32 patients in 2022. PI on the face as-
sociated with NIV have remained stable, varying between one and 
two cases per year, making a total of five patients with PI on the face 
in the last three years, as we can see in Figure 1.

In order to characterize our sample, we can verify that of the 
133 patients undergoing NIV in the ICU, 80 are male, making up 
60% of our sample and the rest are female, that is, 53 patients, 
which makes up the remaining 40%. of our sample Figure 2.

Maintaining the initial premise of characterizing the population 
that undergoes NIV in the ICU at NMH, we analyzed the average age 
over the last three years. We found that it has been increasing grad-
ually, with a significant increase of almost four years, between 2020 
and 2022, from 66 to 70 years Figure 3.

After characterizing the patients undergoing NIV in the NMH 
ICU, we aimed to determine the incidence and prevalence of PI on 
the face of patients undergoing NIV in this ICU, as such, we found 
that in 2020 of the 49 patients undergoing NIV, two obtained PI on 
the face, in 2021 of the 49 patients who underwent NIV, one ob-
tained PI on the face and finally, in 2022 of the 30 patients who under-

went NIV, two obtained PI on the face Figure 4. Thus, we attest that 
the prevalence of PI on the face in this ICU is 4% and the incidence 
varies depending on the years of study. In 2020 the incidence was 
3.9%, in 2021 it was 2% and in 2022 it was 6.3%. However, it is worth 
noting that although statistically there was a significant increase in 
the incidence of PI on the face in this ICU, when we analyze the ac-
tual number of patient’s we find that in 2022 there was a decrease in 
patients undergoing NIV (51 to 32) and an increase in patients with 
PI on the face (1 to 2) which justifies this apparently very significant 
increase in incidence for the most inattentive.

In a 2019 systematic review and meta-analysis, in more than 
126,000 patients in 29 studies, the prevalence and incidence of 
Medical Device- Associated Pressure Ulcers was 12% and 10%, re-
spectively. According to the European Pressure Ulcer Advisory Pan-
el/National Pressure Ulcer Advisory Panel/ Pan Pacific Pressure Inju-
ry Alliance,14 in a prevalence study carried out in 2017, 35% to 50% 
of PI detected were associated with a medical device.

At a national level, a study carried out by Quitério, Cordeiro & 
Pereira15 in an intermediate care unit at Hospital de Setubal deter-
mined an incidence of 14.6% of PI associated with NIV and another 
study carried out by Machado,16 in an intermediate care unit in the 
North of Portugal it was 2.5%. It is worth noting that the Spanish 
Society of Intensive Medicine and Coronary Units (SCIMCI) recom-
mends, as a quality criterion, that the incidence be less than 7%.17

After determining the incidence and prevalence of PI on the 
face associated with NIV in this ICU, we began to characterize our 
sample. We determined that PI on the face associated with NIV oc-
curred entirely in males over the last three years Figure 5 and those 
ages varied between 55 and 79 years, with the average age being 68 

Figures 1: Relationship between ICU patients, patients under-
went NIV and those who obtained PI on the face.

Figures 2: Gender of patients undergoing NIV.

Figures 3: Average age of patients undergoing NIV over the last 
3 years.

Figures 4: Patients who obtained PI on the face related to NIV in 
the last 3 years.
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years. We also determined that patients who acquired PI on the face 
are on average 1 year older than the population who did not acquire 
them Figure 6.

According to the NPUAP, the risk factors for the appearance of 
PI are: altered perfusion and oxygenation, nutritional deficit, in-
creased skin moisture, increased body temperature, advanced age, 
altered sensory perception, hematological changes and changes in 
health conditions.14

Maruccia add that with age the skin loses elasticity, thickness 
and resistance, making it more vulnerable when subjected to pres-
sure or aggression, thus increasing the risk of PI.18

The patients who acquired PI on the face, we found that they 
used on average around 5 days of NIV, while those who did not ac-
quire it was 2 days of NIV, in other words they used NIV more than 
twice as many days of NIV Figure 7. The same was true when we an-
alyzed the number of hours that patients underwent NIV. Patients 
who acquired PI on the face performed an average of 62 hours of 
NIV, while those who did not acquire PI performed an average of 
28 hours, that is, they performed more than twice as many hours 
of NIV Figure 8. Thus, we found a direct relationship between the 
number of hours and days of NIV with the acquisition of PI on the 
face. 

A retrospective analytical cross-sectional study, which analyzed 
data from 600 patients admitted to an Intermediate Emergency 
Care Unit in a Hospital Center in the North of Portugal, determined 
that patients undergoing a greater number of NIV days and a great-
er number of days of hospitalization presented higher frequency of 
development of PI, in line with the results of our study.16,19-21

Conclusion

The PI are a public health problem, an indicator of the quality 
of nursing care provided and constitute a recurring problem in Por-
tugal. The General Health in Portugal in 2011 states that the preven-
tion of PI is the most effective element and it is estimated that 95% 
of PI can be prevented, with this responsibility being up to nurses.

In this study we can conclude that although the number of people 
attending the SMI is increasing, the number of patients undergoing 
NIV has been decreasing and PI associated with NIV has remained 
stable. The incidence of PI in our study was 3.9%, 2% and 6.3% in 
2020, 2021, 2022 respectively. The prevalence was 4%. The num-
ber of hours and days with NIV increased the frequency of PI.

Figures 5: Gender of patients who obtained PI on the face asso-
ciated with NIV.

Figures 6: Average age of patients with PI and without PI on the 
face associated with NIV.

Figures 7: Average days of NIV for patients with PI and without PI 
on the face associated with NIV.

Figures 8: Average hours of NIV of patients with PI and without PI 
on the face associated with NIV.
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In this study, it is estimated that the low incidence and prev-
alence of PI on the face associated with NIV is due to the working 
method of the responsible nurse who applies the individualized 
nursing process to each patient, with the following nursing inter-
ventions: choose the appropriate size of the NIV mask, monitor the 
skin at the interface application site every two to four hours, avoid 
excessive tightening of the interface, ease the mask every two hours 
taking into account the patient's health status, apply fatty acids hy-
peroxygenated, maintain normothermia, keep the skin clean and 
dry, provide adequate nutrition, assess pain, and a standard proce-
dure was created that could be extended to the entire nursing team.

There is also a nurse in this ICU responsible for monitoring, con-
trolling and auditing PIs in this service annually, using a digital tool 
to record them. Annually, PI data is analyzed by this responsible 
nurse and presented to the team, discussing the best intervention 
strategies, thus making the team more effective and competent, in 
line with what is recommended by the Portuguese National Plan for 
Patient Safety 2021-2026.

A shortcoming of this study was that it was not possible to un-
derstand which nursing interventions had the greatest impact on 
the incidence of PI, once the standard procedure was implemented.

Assessing the risk of developing PI is fundamental in planning 
and implementing measures for its prevention and treatment (Gen-
eral Health in Portugal, 2011).

Therefore, in the incessant search for continuous improvement 
in the prevention of PI on the face associated with NIV, it is recom-
mended to apply the Braden Scale upon admission to the ICU and 
its reassessment every 24 hours as recommended by the General 
Health in Portugal (2011), as well as assessing the patients' level 
of dependence, using the Barthel Index, and the state of conscious-
ness using the Glasgow Coma Scale, since the lower the score on 
these scales, the greater the probability of acquiring PI.
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