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ABSTRACT
Aim: The aim of this study is to determine the prevalence of medical device-related pressure injuries in COVID-19 patients.

Material and Method: This study was conducted with a cross-sectional and retrospective design. The data of 436 patients who 
were followed up and treated in the Anesthesia and Reanimation Intensive Care Unit with the diagnosis of COVID-19 disease 
between 11.03.2020- 31.02.2021 in a Training and Research Hospital in İstanbul were included in the study. The sample of the 
study consisted of 32 patients out of 436 patients who met the sampling criteria. The data obtained by retrospective reviewing 
of the patient records were analyzed through the "Patient Information Form" and "Pressure Injury Stage" forms.

Results: Medical device-related pressure injury developed in 32 (7.3%) of 436 patients examined in the study on the specified 
dates. 90.6% of these patients were male, and the average age was 67.5. 43.7% had comorbid diseases. According to the Braden 
Risk Assessment Scale, 25% of these patients had medium and 71.8% high risk. Medical devices that cause pressure injury were 
continuous positive airway pressure mask (n=13), intubation tube (n=7), nasogastric tube (n=5), nasal cannula (n=3), gel pads 
(n=3), and oxygen mask (n=1).

Conclusion: In this study, the potential factors in the study that may have led to the incidence of medical device-related 
pressure injury specific to COVID-19 disease include the rapid increase in the need for respiratory support, ischemia caused 
by this infection, and the use of prone position.
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INTRODUCTION 
Pressure injury is localized damage to the skin and/
or subcutaneous soft tissue caused by the application 
of intense or prolonged pressure. Pressure injury is 
usually seen in tissues exposed to anatomical pressure 
in areas where the individual remains motionless, but 
it can also occur due to medical or other devices (1). 
Medical device-related pressure injuries are considered 
an important health problem for healthcare areas and 
are called hospital-acquired pressure injuries. Medical 
device-related pressure injuries occur when the skin or 
underlying tissues are exposed to constant pressure or 
shear from medical devices (1-3). All medical devices 
can potentially cause pressure injuries (4). Medical 
device-related pressure injuries generally occur around 

or below medical devices, taking the shape of the 
devices (2,5). Patients using medical devices are twice 
as likely to develop pressure injuries than patients 
who do not use medical devices (6). Medical device-
related pressure injuries have been reported to account 
for more than 30% of all hospital-acquired pressure 
injuries (2,7).

It is known that acute respiratory failure develops 
in approximately 5% of patients infected with the 
COVID-19 disease caused by the coronavirus called 
SARS-CoV-2 and they need to be hospitalized in 
intensive care units (8). It has been described that the 
majority of these patients are over 60 years of age and 
have comorbidities such as hypertension, diabetes, 
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heart disease and obesity (9). All these factors pose a 
risk for the formation of pressure injuries. Besides, 
the increased need for respiratory support devices 
during intensive care treatment of COVID-19 disease 
becomes an important risk factor for pressure injuries 
caused by these devices (5-8). International and 
national guidelines such as the European Pressure Ulcer 
Advisory Panel (EPUAP), Wound Ostomy Continence 
Nursing (WOCN), National Pressure Injury Advisory 
Panel (NPIAP) have described care practices for 
pressure injuries related to medical devices, especially 
those associated with noninvasive respiratory support 
and pressure injuries related to the prone position (10-
12).

The rates of intubation and mechanical ventilation 
among COVID-19 patients admitted to intensive care 
units have been reported as 71% to 90% (13). According 
to the studies examining medical device-related pressure 
injuries in these patients, these injuries may develop in 
the nasal and chin region, especially in patients receiving 
oxygen therapy with noninvasive respiratory support, 
and in the facial region connected to the intubation tube 
in patients who remain in the prone position for a long 
time (2,8,14).

A thorough examination of the evidence for pressure 
injury is essential in preventing pressure injuries. 
Observational studies including the incidence of 
medical device-related pressure injury, individual 
factors and care practices play an active role in ensuring 
patient safety. There are, however, limited studies on the 
prevalence of medical device-related pressure injuries. 
The aim of this study is to determine the prevalence of 
medical device-related pressure injuries in COVID-19 
patients.

MATERIAL AND METHOD
The study was carried out with the permission of 
University of Health Sciences, Hamidiye Clinical 
Researchs Ethics Committee (Date: 22.03.2021, 
Decision No: 21717). The study was conducted in 
compliance with the “Ethical principles for medical 
research involving human subjects” of the Helsinki 
Declaration. 

This research was carried out with a cross-sectional 
and retrospective design. The data of 436 patients who 
were followed up and treated in the intensive care units 
of an anesthesia clinic with the diagnosis of COVID-19 
between 11.03.2020 and 31.02.2021 in a training and 
research hospital in İstanbul were included in the study.

As inclusion criteria, the sample consisted of patients 
aged 18 years and over, who received respiratory support 
with low flow/high flow oxygen therapy or invasive/

noninvasive mechanical ventilation, and who were 
reported to have developed medical device-related 
pressure injuries by wound care nurses. The individual 
and disease-related characteristics of 32 patients who 
met these criteria were examined for medical device-
related pressure injury. 

Data Collection Tools and Data Collection
Patients who received additional respiratory therapy in 
the intensive care unit from the first patient admitted to 
the hospital with the diagnosis of COVID-19 until the 
end of the year were identified. The data obtained by the 
retrospective scanning of patient files were examined 
through the “Patient Information Form” and “Pressure 
Injury Stage” form. 

Patient Information Form 
The form includes data on the individual and disease-
related characteristics of pressure injury and the nursing 
care given for medical device-related pressure injury 
in line with the literature reviewed by the researchers 
(8-14). It covers the individual characteristics of the 
patients such as age, gender and body mass index (BMI). 
Among the features related to the disease are data such 
as respiratory support type, comorbid diseases such 
as diabetes mellitus (DM), hypertension, peripheral 
vasculopathy, pressure injury risk level according to 
Braden Risk Assessment Scale, date of onset of the 
pressure injury, injury sites. 

Braden Risk Assessment Scale 
The risk of pressure injury in the study was determined 
by the Braden Risk Assessment Scale. The scale was 
developed by Bergstorm et al. (16) with consideration to 
the pressure injury risk factors of patients and its Turkish 
validity and reliability were established by Oğuz and 
Olgun (Brad), The scale includes six risk factors: stimulus 
perception, humidity, activity, movement, nutrition, 
friction-irritation. Except for friction and shear, each 
variable is scored between 1 and 4. By summing the sub-
dimension scores of the scale, a total score ranging from 
at least 6 to 23 is obtained. A total score of 12 points and 
below are considered as high risk, 13-14 points as risk, 
and 15-16 points as low risk.

Pressure Injury Stage Form
The stage of pressure injuries was evaluated according 
to the National Pressure Injury Advisory Panel (NPIAP) 
(17) (Table 1).

Data Analysis
Frequency and percentage descriptive statistics were 
used as methods of analysis, and categorical data 
analyzes were used for individual characteristics.
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RESULTS 
Pressure injuries due to respiratory support device 
developed in 32 (7.3%) of 436 patients examined on 
the set dates during the study. Of these patients, 90.6% 
were male, and the mean age was 64.65. 43.7% of them 
had comorbid diseases. The median value of the day of 
occurrence of pressure injury during the hospitalization 
period of the patients in the intensive care unit was found 
to be 6.5 days (Table 2). When the type of respiratory 
support received by 436 patients was examined, it was 
seen that 28% received treatment with low-flow oxygen, 
27% with invasive mechanical ventilation, 23% with high-
flow oxygen, and 22% with non-invasive mechanical 
ventilation (Figure 1). According to the Braden Risk 
Assessment Scale, 25% of these patients had medium risk 
and 71.8% high risk (Figure 2).

Table 2 also shows the data of the patients (n=32) 
who developed medical device-related pressure injury. 
Medical devices that caused pressure injury were mask 
providing positive pressure ventilation (n=13), intubation 
tube (n=7), nasogastric tube (n=5), nasal cannula (n=3), 
gel pad (n=3), and oxygen masks (n=1).

Stage I pressure injury behind the ear due to oxygen 
mask was reported in 1 patient who received low-
flow oxygen therapy, and deep tissue damage behind 
the ear was reported in 3 patients who received high-
flow oxygen therapy. In 13 (13.6%) of 95 patients 
who received respiratory support with Noninvasive 
Mechanical Ventilation (NIMV), mostly deep tissue 
damage was detected in the upper nose and chin region 
due to the NIMV mask. In 15 of 116 patients (12.9%) who 
received respiratory support with Invasive Mechanical 
Ventilation (IMV), medical device-related pressure 
injuries consisting of a nasogastric tube, gel pad and 

intubation tube were reported in various areas of the 
face (Figure 3). 78.12% of the injuries occurred were 
defined as deep tissue damage and 9.3% as unstageable 
stages (Table 2).

Table 1. Pressure Injury Stages (NPIAP)17

Stage 1 Pressure Injury: Non-blanchable erythema of intact skin Intact skin with a localized area of non-blanchable erythema, which may 
appear differently in darkly pigmented skin. 

Stage 2 Pressure Injury: Partial-thickness skin loss with exposed dermis Partial-thickness loss of skin with exposed dermis. The wound bed 
is viable, pink or red, moist, and may also present as an intact or ruptured serum-filled blister. Adipose (fat) is not visible and deeper tissues 
are not visible. Granulation tissue, slough and eschar are not present.

Stage 3 Pressure Injury: Full-thickness skin loss Full-thickness loss of skin, in which adipose (fat) is visible in the ulcer and granulation 
tissue and epibole (rolled wound edges) are often present. Slough and/or eschar may be visible. The depth of tissue damage varies by 
anatomical location; areas of significant adiposity can develop deep wounds. 

Stage 4 Pressure Injury: Full-thickness skin and tissue loss Full-thickness skin and tissue loss with exposed or directly palpable fascia, 
muscle, tendon, ligament, cartilage or bone in the ulcer. Slough and/or eschar may be visible. Epibole (rolled edges), undermining and/or 
tunneling often occur. Depth varies by anatomical location.

Unstageable Pressure Injury: Obscured full-thickness skin and tissue loss Full-thickness skin and tissue loss in which the extent of tissue 
damage within the ulcer cannot be confirmed because it is obscured by slough or eschar. If slough or eschar is removed, a Stage 3 or Stage 4 
pressure injury will be revealed.

Deep Tissue Pressure Injury: Persistent non-blanchable deep red, maroon or purple discoloration Intact or non-intact skin with localized 
area of persistent non-blanchable deep red, maroon, purple discoloration or epidermal separation revealing a dark wound bed or blood 
filled blister. Pain and temperature change often precede skin color changes. 

Figure 1. Ventilation support type of patients with medical device-
related pressure injury

Figure 2. Medical devices that cause pressure injury according to the 
Braden risk level
*CPAP: Continious Positive Airway Pressure
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DISCUSSION
Acute respiratory failure syndrome is a common 
complication due to COVID-19 infection (18) and has 
thus led to an increase in the number of patients needing 
respiratory support in intensive care units, resulting in 
most of these patients receiving respiratory support with 
low/high flow oxygen therapy or invasive/noninvasive 
mechanical ventilation (19-21). Although the exact data 
are not yet available, it is known that the increase in the 
need for respiratory devices and the prone position given 
to increase oxygenation has caused a significant increase 
in the incidence of medical device-related pressure injury 
(2,12).

In our study, the prevalence of medical device-related 
pressure injury in 436 patients treated in the intensive 
care unit with the diagnosis of COVID-19 disease, which 
we examined over a 12-month period, was determined 
as 7.36% (n=32). The most common devices causing 
pressure injuries were positive pressure ventilation 
masks (40.6%) and intubation tubes (21.8%). Kayser et 
al. (22) reported the prevalence of medical device-related 
pressure injury as 0.6% (n=601) with the most common 
devices causing them being nasal cannula (26%) and 
masks providing positive pressure ventilation (9%), 
respectively. In an 11-month prevalence study conducted 
by Arnold-Long et al. (23), 47% (n=142) of the patients 

Table 2. Characteristics of patients who develop medical device-related pressure injury.
Ventilation 
Support

Medical 
Device

Gender
/Age Comorbid Braden Risk 

Level 
Occur 
Date

1st Pressure 
Location/Stage

2nd Pressure 
Location/ Stage

LFOT Mask M/68 - Low 3 Behind Left Ear/ 1 -
HFOT

Cannula M/57 - Moderate 10 Behind Right Ear/ DTPI -
Cannula M/87 - Moderate 6 Behind Right Ear/ DTPI Behind Left Ear/ DTPI
Cannula M/64 - High 6 Behind Right Ear/ DTPI Behind Left Ear/ DTPI

NIMV
Mask M/53 - Moderate 2 Dorsal Nasal/DTI -
Mask F/75 COPD Moderate 8 Dorsal Nasal/DTPI -
Mask M/58 - Moderate 8 Dorsal Nasal/DTPI -
Mask M/71 DM+HT High 10 Dorsal Nasal/DTPI -
Mask M/80 - High 5 Dorsal Nasal/DTPI -
Mask M/50 - Orta 7 Dorsal Nasal/DTPI Frontale/ DTPI
Mask M/68 - High 3 Dorsal Nasal/2 -
Mask M/76 - High 4 Mandibula/ DTPI -
Mask M/49 - High 7 Mandibula/ DTPI -
Mask M/52 - High 5 Mandibula/ DTPI Upper Lip/DTPI
Mask M/53 DM+HT High 3 Mandibula/ DTPI -
Mask F/42 DM High 7 Mandibula/ DTPI -
Mask M/77 DM High 9 Mandibula/ EE -

IMV
NGT M/78 HT High 8 Dorsal Nasal/DTPI -
NGT M/77 DM High 4 Dorsal Nasal/DTPI -
NGT M/84 High 5 Dorsal Nasal/DTPI -
NGT F/80 Arrhythmia Moderate 3 Dorsal Nasal/2 -
NGT M/85 DM High 3 Dorsal Nasal/2 -

Gel Pad M/67 DM High 20 Frontale/ DTPI -
Gel Pad M/60 HT/CKD High 6 Frontale/ DTPI -
Gel Pad M/62 - High 6 Frontale/ DTPI -

IT M/68 CAD High 5 Right Maxilla/ DTPI Left Maxilla/DTPI
IT M/30 Moderate 4 Lower Lip/ DTPI -
IT M/61 DM High 9 Left Maxilla/ DTPI Right Maxilla/DTPI
IT M/44 - High 8 Mandibula/ EE -
IT M/64 - High 14 Mandibula/ EE Upper Lip/ DTPI
IT M/59 HT+MI High 4 Mandibula/ DTPI Frontale/ DTPI
IT M/70 - High 6 Mandibula/DTPI -

*LFOT: Low Flow Oxygen Therapy, HFOT: Flow Oxygen Therapy, NIMV: Noninvasive Mechanical Ventilation, IMV: Invasive Mechanical Ventilation, NGT: Nasogastric Tube, 
IT: Intubation Tube, COPD: Chronic Obstructive Pulmonary Disease, DM: Diabetes Mellitus, CKD: Chronic Kidney Disease, CAD: Coronary Artery Disease, DTPI: Deep Tissue 
Pressure Injury, UPI: Unstageable Pressure Injury
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developed medical device-related pressure injury, and 
the most common devices causing this were respiratory 
devices, intubation tubes, splints and fixations, 
respectively. In a study by Jackson et al. (24) in which the 
authors systematically compiled the data of twenty-nine 
studies (17 cross-sectional studies and 12 cohort studies) 
including data on 126.150 patients, the mean prevalence 
of medical device-related pressure injury was 10%. The 
most common medical devices causing these injuries 
were devices providing respiratory support, neck collars, 
tube connection cables, splints and intravenous catheters 
(25). The studies in the literature on medical devices-
related pressure injuries seem to have limitations and 
differences. This may be because some nurses working 
in different institutions do not have sufficient knowledge 
about the terminology of the National Pressure Injury 
Advisory Panel (NPIAP) or do not agree with NPIAP 
about staging (17). The differences between pressure 
injury risk assessment scales may also be another reason. 
For example, the Glamorgan Scale, which is specific to 
pediatric patients, considers medical devices as pressure 
injury risk, whereas many of the commonly used scales 
to evaluate pressure injury risks in adults (e.g., Braden, 
Waterlow, etc.) disregard these devices (25). The 
prevalence determined in our study, i.e. 7.36%, seems to 
be below the average values compared to the literature. 
This may be due to the individual characteristics of the 
patients, the differences in the health care services they 
receive, and the fact that our sample consisted of patients 
who developed medical device-related pressure injury 
providing only respiratory support. 

Of the 32 patients, 90.6% of whom were male, and the 
mean age was 64.64, who developed medical device-
related pressure injury in the study, 43.7% had a history 
of comorbidity and a significant majority of these 
patients had high Braden Risk Scale scores. The study of 
Ibara et al. (26) evaluating pressure injuries due to prone 
position during the COVID-19 pandemic emphasized 
that the majority of patients who developed such injuries 
due to medical devices (72%) were male patients. In that 
study, the mean age of the evaluated patients was 61 
and all had very high Braden Risk Scale scores (26). In 
another similar study conducted by Sleiwah et al. (18), 
the majority of the patients were male (87%), and the 
mean age was 58.6. In the study of Martel and Orgill (2), 
the majority of patients who developed medical device-
related pressure injury were also male. Girard et al. (27) 
reported that being male and 60 years of age and older 
increased the risk of pressure injury in a study they 
conducted to evaluate the effect of the position given 
to the patient on pressure injury in patients with acute 
respiratory failure. Most patients treated in intensive care 
units are at high risk of developing pressure injury due to 
insufficient tissue perfusion, being sedated and restricted 

in their ability to move, as well as having a history of 
comorbidities. Added to these factors, the use of medical 
devices further increases the risk of medical device-
related pressure injury, and among the devastating effects 
of COVID-19, cytokine release syndrome and cytokine 
storm, endothelial dysfunction and ischemia accelerate 
the pressure injury process (2,18,28). Determining the 
age, gender, comorbidities, and most importantly, the 
risk level of medical device-related pressure injury in 
the care of patients receiving respiratory support and 
meeting their care needs by taking into consideration 
the risk factors can be deemed a prerequisite to prevent 
the development of pressure injuries, including pressure 
injuries, due to medical devices.

In our study, when the findings related to the areas 
where pressure injuries developed due to medical 
devices were examined, it was observed that pressure 
injuries developed mostly on the nose (37.5%) and chin 
(31.25%). Among the pressure injury stages, deep tissue 
damage was found to have the highest prevalence. In the 
study of Ibarra et al. (26), the cheek (18%), upper nose 
(18%) and chin (16%) were the most affected areas, and 
the prevalence of Stage 2 pressure injury was the highest 
(64%), followed by Stage 1 pressure injury. In the study 
of Sleiwah et al. (18), the prevalence of medical device-
related pressure injury was most common around the 
mouth and the prevalence of stage 2 pressure injuries was 
the highest, followed by stage 3 and unstaged pressure 
injuries. We believe that the more common prevalence 
of deep tissue damage and unstaged pressure injury in 
medical device-related pressure injury in our study 
compared to previous studies may be related to the prone 
positioning of the majority of patients for a long time in 
order to increase oxygenation for the management of 
severe acute respiratory failure and the increase in the 
pressure applied by the medical devices to the tissue. We 
also believe that the difficulty of working with protective 
equipment during the COVID-19 pandemic process, the 
insufficient number of nurses and lack of training, the 
fact that the newly assigned nurses in the intensive care 
units do not have sufficient knowledge about medical 
device-related pressure injury may be related to these 
findings of our study (27-29). Current international 
guidelines recommend that comprehensive evaluation of 
skin tissue under a medical device be performed regularly 
and documented in the patient's medical record (1,3,10-
12). Evaluation of the tissue involves moving the device 
in place to dissipate the pressure the tissue is exposed 
to. According to Sleiwah et al. (5), failure to choose the 
appropriately sized safety bands for the patient causes 
pressure injury. It is therefore imperative to apply the 
device correctly and choose the right size for the patient. 
In addition, we are of the opinion that the use of pressure 
sensors that will give warning signals in the application of 
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medical devices will be an effective method in preventing 
medical device-related pressure injury, especially during 
the COVID-19 pandemic, where workforce management 
is very important (5). 

CONCLUSION
In our study, potential factors that may have caused 
the incidence of medical device-related pressure injury 
specific to COVID-19 disease include the rapid increase 
in the need for respiratory support, the ischemia caused 
by this infection, and the use of prone position. On the 
other hand, it can be said that the reasons such as lack 
of personnel against the increase in the demand for 
intensive care units, lack of education about pressure 
injury, limitations in accessing wound care materials, 
difficulties in the working environment under pandemic 
conditions may have increased the risk of pressure injury 
caused by medical devices.
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