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Introduction: Noninvasive ventilation (NIV) implies some complications, being the lesion by pressure on the face the most frequent
lesion associated to this practice in intensive care. Objectives: To determine the incidence of injuries caused by pressure on the face
occurred in patients hospitalized in intensive care unit (ICU) of a hospital in the Autonomous Region of Madeira (ARM), submitted to
NIV. Methodology: Retrospective study carried out between January and December 2017. Inclusion criteria: patients with age ≥ 18
years, hospitalized in the intensive care unit (ICU), exceeding 24 hours, with the introduction of NIV for an equal time and/or
exceeding 2 hours and showing healthy skin on the face at the time of the admission. The data of 103 patients in our sample were
collected from the database of patients with NIV in the ICU. Conclusion: The use of masks for single use, pressure relief and the
application of sweet almond oil seems to have contributed to the reduction of lesion incidence on the skin which were caused by
pressure (LSP) in patients submitted to NIV in the ICU.

INTRODUCTION
In the last 20 years the use of NIV has increased in clinical practice, as well as the availability of technological resources for its implementation,
which means that it is currently considered the first-line treatment of respiratory failure1. The NIV is a relatively new method that uses a mask for the
administration of positive pressure ventilation14,15. One of the main complications of NIV, the LSP, expresses a quality of care and the patient´s
safety indicator. The maintenance of the skin´s integrity from the face of the critically-ill patients who is submitted to NIV is a challenge in the daily
practice of a professional in a ICU.

Theoretical Framework
Changes in respiratory system are the main causes of diseases recorded on a global scale, resulting in a high morbidity and mortality. According to
the National Observatory of Respiratory Diseases, the respiratory diseases constitute the third leading cause of death in Portugal, presenting however,
in recent years a downward trend, which may reflect an improvement in patient care. The NIV has been determinant in the treatment of respiratory
failure, since these proceedings are such relevant in a patient's quality of life. It is a therapeutic option in increasing use, with the acknowledged
importance, not only in the treatment of acute respiratory failure, but also in the treatment of chronic respiratory insufficiency.2 This technique
requires a great willingness and dedication on the part of the professional healthcare and it has come to assume an ever greater importance in
scientific studies and in the clinical practice, thus constituting a safe and efficient therapeutic option, without resorting to invasive methods of the
airway. In Portugal studies concerning the incidence and prevalence of LSP are limited, however, at the global level there are often studies that allow
sustaining the assertion that the LSP is an international problem, with great relevance in providing quality care. This issue is of particular importance
to be included in the nine strategic objectives outlined by the Ministry of Health and the National Plan for Patient Safety 2015-2020, as a response to

European guidelines regarding security in health systems. The plan
predicts that by 2020, 95% of the institutions providing health care will
implement practices to assess, prevent and treat injuries caused by
pressure (LSP) and "reduce by 50% the number of LSP acquired in the
institutions of the National Health Service from Portugal".3 In pursuit of
this objective and based on the records of the UCI where this study was
conducted in 2017, 575 patients were admitted, of whom 103 (17.9%)
were subject to NIV, so it is important to assess their effects in critically-
ill patients.
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Research Question
What is the incidence of injuries caused by pressure on the face of patients who were admitted to an ICU and submitted to NIV?

METHODOLOGY
We have carried out a retrospective study in an ICU at the hospital of the Autonomous Region of Madeira (Portugal), in the period from January to
December 2017. It was defined the following criteria of inclusion in order to obtain the sample: patients around 18 years, admitted to the ICU and
submitted to NIV, which at the time of admission showed intact skin on the face. We have included all participants who were admitted during the
period of the study and who fulfilled the criteria set out previously, obtaining a sample of 103 participants. The data for the socio-demographic
characterization of patients: age, sex, diagnosis at admission, the time of NIV in hours were obtained on database from patients who were submitted
to NIV in the service in digital format. The direct observation of the skin´s characteristics was performed daily during the provision of hygiene care
to the face by the nurse responsible for the patient, which allowed us to identify the onset of lesion. The registration of LSP was performed on the
occasion of their identification. For the interpretation of the results we have used descriptive statistics.

RESULTS
Our study sample comprised 103 patients, of whom 60 (58.3%) were male and 43 (41.7%) of them female. The average age stood at 67 years old,
with a standard deviation of around 13.7 being the minimum age of 31 and a maximum of 90 years. The appearance of LSP (3.9%) occurred in 4
male patients aged less than 65 years (Table 1). There was a predominance of grade II lesions (3 LSP in the nasal region) soon followed by 1 frontal
lesion grade I.

Table 1 Presence of LSP according to gender and age

Presence of UPP

No Yes TOTAL

n % n % n %

Age
<65 40 38,8 4 3,9 44 42,7

59 57,3 0 0,0 59 57,3
≥ 65

Gender
male 56 54,4 4 3,9 60 58,3

female
43 41,7 0 0,0 43 41,7

The duration of participants treatment with NIV in this study are variable, being that 78 (75.7%) had between 2 to 48 h of contact with the
interface, without having developed LSP. The largest percentage of LSP occurred in patients with more than 97 h of contact with the NIV interface;
however, 4.9% of patients, despite undergoing more than 120 h of NIV, remained with their skin intact. The total percentage of LSP in patients
submitted to NIV was 3.9%. There were times of 256 hours maximum and average of 41 hours of contact with facial device (Table 2).

Table 2 Presence of LSP according to the total number of NIV in hours

Presence of UPP

No Yes TOTAL

n % n % n %

> 2 - 24 h 48 46,6 0 0,0 48 46,6

25 - 48 h 30 29,1 0 0,0 30 29,1

49 - 72 h 8 7,8 1 1,0 9 8,7

73 - 96 h 3 2,9 1 1,0 4 3,9

97 - 120 h 5 4,9 2 1,9 7 6,8

> 120 h 5 4,9 0 0,0 5 4,9

The diagnoses on admission that most requested the imposition of the technique of NIV were respiratory failure with 36.9%, and the
PCR/cardiovascular disease with 21.4% of patients. The presence of LSP occurred in equal proportion in patients with respiratory failure and
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PCR/cardiovascular diseases with 1.9%, respectively. We, therefore, highlight the fact that 43 patients (41.7%) submitted to NIV have not developed
LSP (Table 3).

Table 3 Presence of LSP in accordance with the diagnosis of admission

Presence of UPP

No Yes TOTAL

n % n % n %

Respiratory failure 36 35,0 2 1,9 38 36,9

Cardiopulmonary   arrest
and heart disease

20 19,4 2 1,9 22 21,4

Other 43 41,8 0 0,0 43 41,7

DISCUSSION
The LSP are a public health problem and constitute a relevant indicator of the quality of nursing care provided. The Spanish Society of Intensive
Care Medicine and Coronary Units (SEMICYUC) elected a monitoring plan for the indicator of the facials LSP related to the use of the interface
during the NIV, as an indicator of priority and it recommends that the incidence rate to be less than 7%.4

In 2017 were admitted to the ICU 575 patients of whom 103 were submitted to NIV. In our sample we have found a predominance of the male
gender (58.3%), with an incidence of LSP on the face in patients submitted to NIV in the context of intensive care of 3.9%, which represents a much
lower rate than standard of SEMICYUC. All patients submitted to NIV during the study had as preventive measures the application of sweet almond
oil under pressure zones and the frequent relief of the mask (every two to four hours depending on the risk analysis). The institution plans for
preventive care aims to improve the quality indicators of the services, through the standardization of care based on scientific grounds and practice
based on evidence. The appeal to scientific methodology in providing nursing care through a standardized language has allowed us to identify the
focus, elaborate diagnoses, plan interventions and assess the results. The average age of the patients of the sample was 68 years, however, the
appearance of LSP occurred in male patients aged less than 65 years, which contradicts the results of the studies of other authors, namely, Silva et
al.5for whom the changes resulting from the use of sedative therapy, analgesic and curarizant (very common in these units), makes patients less
reactive to excessive pressure and more susceptible to injury,6 who argue that with age the skin loses elasticity, thickness and resistance, making it
more vulnerable when subjected to pressure or aggression, thus increasing the risk of emergence of LSP. Patients who developed LSP (3.9%) were
submitted to NIV during long hours (average of 104 hours, approximately four days), all with high risk of developing LSP (Braden scale of 8 on
admission and 20 at the time of discharge). In a prospective cohort study, performed by Borchardt,7 with the aim of identify the incidence and
describe the factors associated to the LSP in critically-ill patients, 77 patients were studied, and it was found an incidence of 22%, length of hospital
stayed longer than 10 days and had high  risk on the Braden scale (59%). The study by Otero et al.8 reported that 48.7% of patients with NIV in the
ICU generate LSP facial (N = 152; NORTON average = 10.7; Hours average = 14.5), on the nasal bridge being the most frequently anatomical
structure affected, but the application of essential oils to prevent injuries is also beneficial.

All patients used disposable oronasal masks, which may have contributed to the low incidence of LSP, the length of time of its use and the
cleaning/sterilization procedures contribute to the degradation of the material, increasing air leaks and consequently the need for greater pressure to
adjust the mask.9Another critical point is the assessment and classification of facial LSP since Grade I may not be considered in some studies as
LSP.10A significant part of the sample (36.9%) submitted to NIV, presented respiratory insufficiency/pneumonia at admission, and these diagnoses
have motivated the use of NIV, with the emergence of two LSP (2%). However, the patients with the diagnosis of cardiopulmonary
arrest/cardiovascular diseases developed LSP on the face (1.9%). In the study of the Yamaguti et al,11 which aimed to identify potential risk factors
for the development of LSP in 375 in adults with IRA and were submitted to NIV for a period exceeding two hours, were found that 54 individuals
(14.4%) developed LSP, because they have been subjected to a greater duration of use of the interface. Also in the study by Martins et al.,12the
diagnosis at admission that motivated greater recourse to NIV was wrath (60.0 %) having developed LSP from face 6 (20.0%) of the participant.
Also, in the study by Silva et al.,5 about the adaptation to different interfaces of NIV in critical patients, 71.3% of patients requiring NIV was by IRA,
since the same imposes a severe deterioration of the gas exchange.

As Schallon & Crachiolo refers,13 it is a recent problem derived from an increasing therapy, therefore, with our relevant information results we
hope to contribute to improve the care.

CONCLUSION
The ulcer caused by pressure on the face is one of the most frequent complications associated to the practice of NIV in critically-ill patients. Male
patients under 65 years were those that presented a higher number of LSP (3.9%), still a lower value to the quality indicator recommended by the
SEMICYUC, whose standard is < 7%. The appearance of LSP is directly related to the increase of continuous hours of NIV. The use of masks for
single use, pressure relief and the application of sweet almond oil seems to have contributed to the reduction of incidence of LSP in patients
submitted to NIV in the ICU. The respiratory insufficiency/pneumonia and cardio-respiratory arrest/cardiovascular diseases were the most prevalent
diagnoses that have motivated the use of NIV.
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preventive care aims to improve the quality indicators of the services, through the standardization of care based on scientific grounds and practice
based on evidence. The appeal to scientific methodology in providing nursing care through a standardized language has allowed us to identify the
focus, elaborate diagnoses, plan interventions and assess the results. The average age of the patients of the sample was 68 years, however, the
appearance of LSP occurred in male patients aged less than 65 years, which contradicts the results of the studies of other authors, namely, Silva et
al.5for whom the changes resulting from the use of sedative therapy, analgesic and curarizant (very common in these units), makes patients less
reactive to excessive pressure and more susceptible to injury,6 who argue that with age the skin loses elasticity, thickness and resistance, making it
more vulnerable when subjected to pressure or aggression, thus increasing the risk of emergence of LSP. Patients who developed LSP (3.9%) were
submitted to NIV during long hours (average of 104 hours, approximately four days), all with high risk of developing LSP (Braden scale of 8 on
admission and 20 at the time of discharge). In a prospective cohort study, performed by Borchardt,7 with the aim of identify the incidence and
describe the factors associated to the LSP in critically-ill patients, 77 patients were studied, and it was found an incidence of 22%, length of hospital
stayed longer than 10 days and had high  risk on the Braden scale (59%). The study by Otero et al.8 reported that 48.7% of patients with NIV in the
ICU generate LSP facial (N = 152; NORTON average = 10.7; Hours average = 14.5), on the nasal bridge being the most frequently anatomical
structure affected, but the application of essential oils to prevent injuries is also beneficial.

All patients used disposable oronasal masks, which may have contributed to the low incidence of LSP, the length of time of its use and the
cleaning/sterilization procedures contribute to the degradation of the material, increasing air leaks and consequently the need for greater pressure to
adjust the mask.9Another critical point is the assessment and classification of facial LSP since Grade I may not be considered in some studies as
LSP.10A significant part of the sample (36.9%) submitted to NIV, presented respiratory insufficiency/pneumonia at admission, and these diagnoses
have motivated the use of NIV, with the emergence of two LSP (2%). However, the patients with the diagnosis of cardiopulmonary
arrest/cardiovascular diseases developed LSP on the face (1.9%). In the study of the Yamaguti et al,11 which aimed to identify potential risk factors
for the development of LSP in 375 in adults with IRA and were submitted to NIV for a period exceeding two hours, were found that 54 individuals
(14.4%) developed LSP, because they have been subjected to a greater duration of use of the interface. Also in the study by Martins et al.,12the
diagnosis at admission that motivated greater recourse to NIV was wrath (60.0 %) having developed LSP from face 6 (20.0%) of the participant.
Also, in the study by Silva et al.,5 about the adaptation to different interfaces of NIV in critical patients, 71.3% of patients requiring NIV was by IRA,
since the same imposes a severe deterioration of the gas exchange.

As Schallon & Crachiolo refers,13 it is a recent problem derived from an increasing therapy, therefore, with our relevant information results we
hope to contribute to improve the care.

CONCLUSION
The ulcer caused by pressure on the face is one of the most frequent complications associated to the practice of NIV in critically-ill patients. Male
patients under 65 years were those that presented a higher number of LSP (3.9%), still a lower value to the quality indicator recommended by the
SEMICYUC, whose standard is < 7%. The appearance of LSP is directly related to the increase of continuous hours of NIV. The use of masks for
single use, pressure relief and the application of sweet almond oil seems to have contributed to the reduction of incidence of LSP in patients
submitted to NIV in the ICU. The respiratory insufficiency/pneumonia and cardio-respiratory arrest/cardiovascular diseases were the most prevalent
diagnoses that have motivated the use of NIV.
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PCR/cardiovascular diseases with 1.9%, respectively. We, therefore, highlight the fact that 43 patients (41.7%) submitted to NIV have not developed
LSP (Table 3).

Table 3 Presence of LSP in accordance with the diagnosis of admission

Presence of UPP

No Yes TOTAL

n % n % n %

Respiratory failure 36 35,0 2 1,9 38 36,9

Cardiopulmonary   arrest
and heart disease

20 19,4 2 1,9 22 21,4

Other 43 41,8 0 0,0 43 41,7

DISCUSSION
The LSP are a public health problem and constitute a relevant indicator of the quality of nursing care provided. The Spanish Society of Intensive
Care Medicine and Coronary Units (SEMICYUC) elected a monitoring plan for the indicator of the facials LSP related to the use of the interface
during the NIV, as an indicator of priority and it recommends that the incidence rate to be less than 7%.4

In 2017 were admitted to the ICU 575 patients of whom 103 were submitted to NIV. In our sample we have found a predominance of the male
gender (58.3%), with an incidence of LSP on the face in patients submitted to NIV in the context of intensive care of 3.9%, which represents a much
lower rate than standard of SEMICYUC. All patients submitted to NIV during the study had as preventive measures the application of sweet almond
oil under pressure zones and the frequent relief of the mask (every two to four hours depending on the risk analysis). The institution plans for
preventive care aims to improve the quality indicators of the services, through the standardization of care based on scientific grounds and practice
based on evidence. The appeal to scientific methodology in providing nursing care through a standardized language has allowed us to identify the
focus, elaborate diagnoses, plan interventions and assess the results. The average age of the patients of the sample was 68 years, however, the
appearance of LSP occurred in male patients aged less than 65 years, which contradicts the results of the studies of other authors, namely, Silva et
al.5for whom the changes resulting from the use of sedative therapy, analgesic and curarizant (very common in these units), makes patients less
reactive to excessive pressure and more susceptible to injury,6 who argue that with age the skin loses elasticity, thickness and resistance, making it
more vulnerable when subjected to pressure or aggression, thus increasing the risk of emergence of LSP. Patients who developed LSP (3.9%) were
submitted to NIV during long hours (average of 104 hours, approximately four days), all with high risk of developing LSP (Braden scale of 8 on
admission and 20 at the time of discharge). In a prospective cohort study, performed by Borchardt,7 with the aim of identify the incidence and
describe the factors associated to the LSP in critically-ill patients, 77 patients were studied, and it was found an incidence of 22%, length of hospital
stayed longer than 10 days and had high  risk on the Braden scale (59%). The study by Otero et al.8 reported that 48.7% of patients with NIV in the
ICU generate LSP facial (N = 152; NORTON average = 10.7; Hours average = 14.5), on the nasal bridge being the most frequently anatomical
structure affected, but the application of essential oils to prevent injuries is also beneficial.

All patients used disposable oronasal masks, which may have contributed to the low incidence of LSP, the length of time of its use and the
cleaning/sterilization procedures contribute to the degradation of the material, increasing air leaks and consequently the need for greater pressure to
adjust the mask.9Another critical point is the assessment and classification of facial LSP since Grade I may not be considered in some studies as
LSP.10A significant part of the sample (36.9%) submitted to NIV, presented respiratory insufficiency/pneumonia at admission, and these diagnoses
have motivated the use of NIV, with the emergence of two LSP (2%). However, the patients with the diagnosis of cardiopulmonary
arrest/cardiovascular diseases developed LSP on the face (1.9%). In the study of the Yamaguti et al,11 which aimed to identify potential risk factors
for the development of LSP in 375 in adults with IRA and were submitted to NIV for a period exceeding two hours, were found that 54 individuals
(14.4%) developed LSP, because they have been subjected to a greater duration of use of the interface. Also in the study by Martins et al.,12the
diagnosis at admission that motivated greater recourse to NIV was wrath (60.0 %) having developed LSP from face 6 (20.0%) of the participant.
Also, in the study by Silva et al.,5 about the adaptation to different interfaces of NIV in critical patients, 71.3% of patients requiring NIV was by IRA,
since the same imposes a severe deterioration of the gas exchange.

As Schallon & Crachiolo refers,13 it is a recent problem derived from an increasing therapy, therefore, with our relevant information results we
hope to contribute to improve the care.

CONCLUSION
The ulcer caused by pressure on the face is one of the most frequent complications associated to the practice of NIV in critically-ill patients. Male
patients under 65 years were those that presented a higher number of LSP (3.9%), still a lower value to the quality indicator recommended by the
SEMICYUC, whose standard is < 7%. The appearance of LSP is directly related to the increase of continuous hours of NIV. The use of masks for
single use, pressure relief and the application of sweet almond oil seems to have contributed to the reduction of incidence of LSP in patients
submitted to NIV in the ICU. The respiratory insufficiency/pneumonia and cardio-respiratory arrest/cardiovascular diseases were the most prevalent
diagnoses that have motivated the use of NIV.
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