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Pressure injury prevention for COVID-19 
patients in a prone position

Review

Abstract
Prone positioning is a method used to manage ventilator-
associated lung injury and promote oxygenation in 
severe acute respiratory distress syndrome (ARDS). With 
the COVID-19 pandemic and ever-increasing numbers 
of patients presenting with clinical pictures of ARDS, 
critical care practice guidelines and governing bodies 
are recommending prone positioning for adult patients 
with ARDS related to severe COVID-19 infection. 
Complications associated with prone positioning in 
critical care have the potential to cause patient morbidity. 
Common complications with prone positioning include the 
development of pressure injuries (PIs) on the forehead, 
chest, pelvis, chin, shoulders, genitalia, iliac crest and 
knees. Ocular damage and musculoskeletal issues may 
also occur. These complications are largely avoidable 
by implementing appropriate interventions. This article 
summarises current best practice and literature on 
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interventions to reduce skin injury and other complications 
associated with prone positioning of COVID-19 patients 
with ARDS.

Key points
What is already known about this topic

•	 Eight randomised controlled trials have demonstrated 
positive effects of prone positioning for mechanically 
ventilated patients with acute respiratory distress.

•	 Patients remain in the prone position for extended periods 
thus creating anatomical areas at significant risk for 
pressure injury (PI) development.

•	 Prior to proning the patient, consideration should be 
given to the appropriate support surface, care of all 
medical devices, and possible application of prophylactic 
dressings on key anatomical pressure points.

What this manuscript contributes

•	 This article provides a summary of current best practice 
and literature on interventions to reduce PIs associated 
with prone positioning.

•	 Careful positioning and efficient use of adjunct therapies 
in line with a PI prevention program may help reduce the 
incidence of prone positioning complications.

Introduction
Positioning a critically ill patient in bed is a key fundamental 
activity that clinicians routinely incorporate into daily practice. 
The correct position can have a positive impact on the 
patient’s health and recovery. However, maintaining certain 
positions over prolonged periods can pose risks, especially 
to the integumentary system, due to duration and intensity 
of pressure from underlying surfaces or devices, therefore 
resulting in tissue damage.

With the rapid evolution of the COVID-19 pandemic, 
an increasing number of patients are being admitted to 
intensive or critical care units (ICU/CCU) and cared for 
in a prone position during mechanical ventilation. The 
Australian healthcare system has had to respond rapidly to 
exponential growth in the numbers of individuals affected 
by COVID-19. COVID-19, also known as SARS-CoV-2, is 
an infectious respiratory illness caused by a new strain of 
novel coronavirus. The coronaviruses are a large family of 
viruses that cause illnesses ranging from the common cold 
to more severe life-threatening complications such as acute 
respiratory distress syndrome (ARDS)1. The best research 
evidence recommends that treatment of ARDS is carried out 
with the patient is in a prone position2.

This article will discuss current practices to minimise skin 
injury and other complications when the patient is in the 
prone position. This article can be used as an additional 
resource for clinicians caring for patients in a prone 
position.

Severe COVID-19 respiratory failure
Severe COVID-19 exhibits as a primary respiratory failure 
with an ARDS-like clinical picture.

ARDS is characterised by inflammation of the lungs, hypoxia 
and pulmonary oedema requiring mechanical ventilation3. 
People with ARDS experience severe shortness of breath, 
increased work of breathing, fever, dyspnoea, hypotension 
and fatigue. ARDS incidence rates vary widely in the literature. 
This is due to differences in the clinical settings, patient 
populations and methodologies employed to determine the 
rates4. A 2014 study examining the incidence and outcome 
of ARDS in 459 ICUs in 50 countries reported an incidence 
of 10.4% of all ICU admissions (5.5 cases per ICU bed per 
year)5. A recent study conducted by Diamond (2020) in the 
United States suggested an estimated incidence of ARDS 
ranged from 64.2–78.9 per 1000 persons per year6. The 
morbidity and mortality outcomes of patients with ARDS are 
significant; most patients with ARDS develop pneumonia or 
sepsis. It is estimated that 8.8% of all patients with ARDS 
receiving mechanical ventilation develop acute lung injury7. 
For patients with COVID-19, ARDS has been shown to be a 
strong predictor of death4.

The major focus of management for severe COVID-19 
respiratory failure is avoidance of ventilator-induced lung injury 
while optimising gas exchange via lung protective ventilation 
strategies. Proning assists with this. Prone positioning 
has been used for many years to improve oxygenation in 
patients who require mechanical ventilation8,9. Proning has 
a number of physiological benefits. These include increased 
oxygenation, improved respiratory mechanics through the 
reduction of over-inflated lung areas and increased alveolar 
recruitment, and reduced ventilator-induced injury, also 
known as barotrauma and volutrauma, through homogenised 
distribution of stress and strain dynamics in the lung. 
Volutrauma also occurs during mechanical ventilation with 
high levels of positive end expiratory pressure often used in 
ARDS. A number of studies have demonstrated that early 
prone positioning during mechanical ventilation improves 
oxygenation and reduces the mortality rate in individuals 
with ARDS10–12. Further, current clinical practice guidelines2 
strongly recommend prone positioning for patients with 
ARDS.

Prone positioning
In the prone position, the patient is face down with their head 
in a neutral position. This position is most commonly used for 
spine and neck surgeries, neurosurgery, colorectal surgeries 
and vascular surgeries and, more recently, to treat COVID-19 
patients.

Patients treated in a prone position during mechanical 
ventilation are usually in a prone position for prolonged 
periods >12 hours per day. A large multi-centre randomised 
controlled trial, conducted in Europe from 2008 to 2011, 
demonstrated beneficial effects of prone positioning for 
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16 hours (16% 28-day mortality) compared to supine 
positioning (32.8% 28-day mortality) in patients with severe 
ARDS12. Prone positioning during mechanical ventilation is 
consequently strongly recommended in adults with ARDS, 
but entails an increased risk of complications; specifically, 
PIs13,14. Data from the same multi-centre randomised control 
trial reported that PIs were significantly higher in patients 
with ARDS who were treated in a prone position compared 
to those who were treated in a supine position13. High-risk 
body areas for PIs are noted to include the face, ears, chest, 
pelvis, chin, shoulders, nipples, genitalia, iliac crest and 
knees13-16. Thus, ensuring the patient is correctly positioned 
and protected from injury is a crucial activity.

Pressure injury prevention
Pressure injuries are caused by unrelieved pressure, or 
friction and shear in combination with pressure, on soft 
tissues and bony prominences for prolonged periods17. 
Pressure injuries are recognised as one of the most costly and 
complicated conditions, and have been listed as one of the 
15 preventable hospital-acquired complications in Australia18. 
While hospitalised patients with reduced mobility have an 
increased risk of developing PIs, critical care patients are at 
even greater risk because of their illness severity19, immobility, 
mechanical ventilation20, infrequent repositioning21, and the 
use of a high number of medical therapeutic devices applying 
sustained pressure22. Common areas for PIs to develop in 
critically ill patients from medical devices include the sacrum, 
the heels (from lying supine or on the side), and on the mouth, 
ears and nose19-22. Conversely, when patients are nursed in a 
prone position, PIs can occur in different locations such as 
on the forehead, chest, pelvis, chin, shoulders, genitalia, iliac 
crest and knees, dorsal feet, and toes (Figure 1)17.

Prevention of PIs involves routine skin assessment, frequent 
off-loading of pressure and repositioning, and use of 
appropriate pressure redistribution surfaces17,23,24. Frequent 

off-loading and repositioning reduces pressure, shear and 
friction24. However, this can pose a challenge for patients in a 
prone position receiving mechanical ventilation. Specifically, 
these patients remain in the prone position for at least 12 
hours with the head repositioned every 2–4 hours. Only small 
micro shifts in position are performed during the proned 
period because of the risk of dislodgement of tubes and 
devices and concern over the loss of physiological benefit 
of proning25,26. Additionally, moving patients into and out of a 
prone position is labour-intensive, requiring numerous highly 
trained staff members. Therefore, alternative approaches to 
reducing pressure, shear and friction should be considered. 
Pressure redistributing surfaces, head positioners and 
prophylactic dressings are some alternate approaches 
shown to alleviate pressure, shear and friction17.

Pressure redistributing surfaces

Any patient who is immobile and considered at high risk 
of developing a PI benefits from having an appropriate 
support surface17. Support surfaces function to redistribute 
pressure and shear at the skin surface, promoting immersion, 
envelopment and alleviating tissue deformations27,28. A 
number of local guidelines recommend the use of constant 
low air loss support surfaces for critically ill patients29,30. 
However, the current International guideline does not 
recommend one over the other17. In general, multiple studies 
support the theory that support surfaces, coupled with 
repositioning patients, prevent tissue damage and reduce 
the risk of PI28. Commonly used mattresses in Australian 
ICUs comprise reactive air (known as low air loss) or active 
(known as alternating/dynamic) mattresses, with active being 
the most commonly used in ICU31.

Reactive air mattresses provide constant low air pressure 
to reduce the contact point pressure between the skin 
and the surface. These mattresses work on immersion and 
envelopment by evenly distributing weight over a surface 
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Figure 1. Areas of potential pressure injury formation when lying in a prone position
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area32. They also have an advanced microclimate technology 
which eliminates excessive heat and moisture. An active 
mattress is made up of a series of air cells that regularly 
inflate or deflate to periodically relieve any pressure applied 
to the tissue from lying. The inflation and deflation of air cells 
in an active mattress alters both the magnitude and duration 
of loading. Altering the magnitude and duration of pressure 
leads to greater pressure relief, reduction in moisture, and 
less shear and friction at the skin surface24.

A number of systematic reviews have reviewed the literature 
on support surfaces, especially active and reactive, and have 
concluded that, compared to basic standard mattresses, 
active mattresses, along with repositioning, reduces risk of 
PIs28,33. The choice of mattress should take into account the 
patient’s special needs and their risk of developing PIs, and 
is an important consideration when patients are in a prone 
position.

Body position

Skeletal alignment and correct positioning are other important 
considerations when positioning patients in a prone position 
(Figure 3). The goal of good skeletal alignment is to position 
the patient so that their body is aligned in such a way that 
there is minimal undue stress placed on the muscles and 

skeleton. When a patient is positioned 
with poor skeletal alignment, muscle 
strain and contractures can occur. The 
National Pressure Injury Advisory Panel 
(NPIAP)34 recommend prone positioning 
with pillows to off-load pressure and 
reposition in a swimming position 
(Figure 2) with the raised arm at less 
than a 90o angle from the shoulder to 
prevent brachial plexus injury. Both 
arms are moved every 2 hours into the 
swimming position in synchrony with 
head repositioning; by alternating the 
arms this ensures the side where the 
endotracheal tube is placed can be 

visualised and is not obstructed by the arm. Alternating the 
arms and the head every 2 hours is also recommended in 
order to avoid the development of PIs on the elbows and 
the face12.

Care of medical devices

Given the multitude of medical and therapeutic devices used 
to care for the critically ill patient, attention to medical devices 
is always paramount22. This is particularly evident when the 
patient is in the prone position where access to devices may 
be more difficult in this position. Nevertheless, the current 
International guideline recommendations for the prevention 
of medical device-related PIs still apply. Namely, that the 
tension of the devices and their securement is regularly 
monitored, that the skin under and around the device is 
regularly assessed for signs of PI development, that, where 
possible, the device should be rotated in the orifice to reduce 
or redistribute pressure, and that consideration is given to 
the application of a prophylactic dressing under the device 
to alleviate pressure17.

Optical injuries

Kwee and Rozen35 conducted a systematic literature review 
of the complications related to prone positioning during 
surgery. They identified a number of complications with high 
quality evidence on postoperative vision loss, particularly 
ischaemic optic neuropathy and orbital compartment 
syndrome. Despite its low rate of incidence (0.5–1% per 
annum), the ramifications for the patient upon survival 
has a large negative impact and measures need to be 
implemented to prevent it. Ischaemic optic neuropathy and 
orbital compartment syndrome are caused when the orbital 
pressure is high enough to raise the intraocular pressure 
leading to a decrease in perfusion of the optic nerve resulting 
in ischaemia and blindness. Intra ocular pressure can also 
be increased due to obstruction in the outflow of aqueous 
humour whilst in the prone position. Other optical injuries 
include corneal abrasions and impaired function of the 
extraocular muscles caused by impingement.

Prevention for such an injury involves the use of headrests to 
avoid direct pressure to the orbits36,37. Frequent monitoring of 

Figure 2. Using pillows to off-load pressure when lying in a prone position
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Figure 3. COVID-19 proned patient in the intensive care unit
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eye positions every 20 minutes with a mirror attachment to 
the headrest has also been recommended37. Implementation 
of positioning the bed into reverse Trendelenburg can also 
reduce optical pressure and oedema37.

Head positioners

The different type of head positioners available for PI 
reduction include high specification foam such as the 
Dupaco ProneView® positioner, fluidised silicone such as 
Mölnlycke Z-Flo™, and air-filled positioners such as the 
Roho® neoprene positioner. However, studies on these 
devices to assist in the prevention of PIs with patients in 
a prone position are scarce. Some devices, particularly 
ring or donut-shaped devices, have been found to cause 
more shear and pressure at the skin surface and internally, 
and in fact increase the risk for the development of PIs38,39. 
Katzengold and Gefen38 used finite element modelling to 
compare a foam pad with a silicone head positioner (Z-Flo™, 
Mölnlycke). They demonstrated that the Z-Flo™ alleviated 
shear, reduced tissue distortion and minimised focal contact 
pressures at the occiput region. A recent prospective study40 
utilising the Z-Flo™ conducted in a large critical care service 
in Australia found the Z-Flo™ significantly reduced occipital 
PIs by 87.7% (16/63; 25.4% historical control vs 2/64; 3.13% 
interventional group; x2 (1) = 12.95, p<0.001). Further, ICU 
nurses provided positive evaluations of the device, identifying 
the benefits of the device for patients in the intensive care 
setting40. For example, nurses commented how easy the 
device was to mould to the patient’s facial contours and 
position and that creating divots in the positioner helped to 
keep tubes and devices out of the way.

Like the occipital region, the temple region is an area that 
is susceptible to PI as it does not have thick subcutaneous 
tissue layers to assist in distributing external pressure and 
shear. In the prone position the temple region is exposed 
to pressure. The Z-Flo™ device can be moulded into 
shape, placed in a pillow cover and positioned under the 
patient’s forehead to redistribute pressure and reduce tissue 
deformation of the temple region. Divots can be formed in the 
positioner to keep it away from tubing. Some considerations 
when using positioners under the forehead of patients in a 
prone position include ensuring micro shifts are carried out 
every 2 hours, ensuring the fluidised positioner is remoulded 
every 2 hours, conducting regular skin assessment, changing 
the pillowcase if it is moist due to perspiration, and ensuring 
the endotracheal tube is positioned correctly. Anecdotal 
reports since COVID-19 have found this positioner to be 
practical and easy to apply.

Other head positioners have been used in patients who 
are placed in a prone position for surgery but, like occipital 
positioners, literature on these devices is limited. In a 
prospective pilot study, McMichael and Place (2008)41 reported 
the Roho® neoprene positioner resulted in significantly fewer 
forehead and chin PIs than other conventional forehead 
positioners. Similar results were found in a randomised control 

trial testing three facial positioners in 66 elective surgery 
patients where patients who had the Dupaco ProneView® 
positioner had less facial PIs36. Regardless of the positioner 
used, small frequent movements (microshifts)34 should be 
carried out to relieve pressure, shear and friction. Further, 
adjunct interventions, such as prophylactic dressings, can be 
used in conjunction with head positioners.

Prophylactic dressings

Prophylactic dressings have become a widely accepted 
adjunct method of preventing the development of PIs 
in patients considered to be at risk17,42–46. The types of 
prophylactic dressings available include soft silicone foam 
multi-layered dressings to redistribute pressure and shear 
such as Mepilex® Border and Allevyn LifeTM, polyurethane 
dressings such as OPSITE FLEXIFIXTM, and hydrocolloid 
dressings such as DuoDERM® Extra Thin to alleviate friction.

However, much of the research has been predominantly in 
patients in a supine position, with evidence limited to studies 
that did not investigate the use of these dressings in the prone 
position. The use of these dressings to prevent PIs in patients 
in prone position is largely anecdotal, with prospective 
trials and management protocols still evolving. Two studies 
suggest that soft silicone foam multi-layered prophylactic 
dressing demonstrated adjunctive efficacy in the prevention 
of PIs on areas such as the chest and lilac crests47,48. In the 
recent trial conducted in operating rooms recruiting patients 
who underwent spinal surgery in the prone position (the 
BOSS trial), soft silicone foam multi-layered prophylactic 
dressings were compared to polyurethane dressings48. This 
study found significantly less PI developed in the PIs in the 
soft silicone foam multi-layered dressing (p=0.019, OR 0.23, 
95% CI 0.05–0.79)48. Public health emergencies, such as 
the COVID-19 pandemic, create an urgent need to prevent 
negative patient outcomes, such as PIs, and, in doing so, 
to use interventions that are currently available albeit not 
directly tested in patients in the prone position. Therefore, 
the use of prophylactic dressings in prone positioning is an 
important consideration.

Prophylactic dressings are usually applied over bony 
prominences and, where appropriate, under medical devices. 
Selection of the type of prophylactic dressing should take into 
consideration a number of factors. These include whether 
the dressings have been proven to reduce PI occurrence in 
rigorous studies; the anatomical location and the shape of 
the dressing; the layers of the dressing; that, if placed under 
a medical device, the dressing must not interfere with the 
device; and whether the dressing has evidence of moisture 
management.

Not all dressings when used prophylactically have the 
same properties and it is important to use dressings that 
are supported by robust evidence46. The most studied 
dressing with the strongest evidence in the prevention of 
PIs in critically ill patients is the multi-layer soft silicone 
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bordered dressing. This dressing has undergone laboratory 
computational modelling which has shown these dressings 
to reduce friction, shear and pressure45, with the most recent 
modelling of Mepilex® Border Flex demonstrating reduction 
in high risk stresses by up to 70-80% in soft tissues over the 
iliac crest when exposed to multi-directional forces due to 
the flex component of the dressing that allows movement 
in all directions49. Moisture reduction and microclimate 
management have also been observed50.

The Border Trial I and Border Trial II43,34 randomised controlled 
trial studies demonstrated that multi-layer soft silicone foam 
dressings were effective in the prevention of PIs on the 
sacrum and heels of critically ill patients. Similar findings 
were observed in a recent observational study conducted in 
38 acute and critical care facilities in the United States51. The 
investigator reported a significant decrease of PI rates over 
a 5-year period following the introduction of soft silicone 
foam multi-layered prophylactic dressings as part of a PI 
prevention program.

Trial designs have evolved over time. Santamaria et al.’s 
recent Border Trial III tested the effectiveness of soft silicone 
foam multi-layered prophylactic dressings on residential 
aged care individuals who were mostly incontinent of urine 
and/or faeces42. The dressings performed well in incontinent 
patients when staff positioned the dressing accurately and 
ensured the skin was clean and dry before application. This 
demonstrates that the dressing has ability to wick moisture 
that is integral to allow perspiration to evaporate and not 
remain on the skin; although not measured in this study, this 
is an important consideration in proned patients.

Other types of silicone foam dressings have not yet undergone 
a number of rigorous studies to show their effectiveness in 
the prevention of PIs, particularly in critically ill patients. 
A recent pragmatic trial of 393 elderly patients with hip 
fractures demonstrated that a silicone foam dressing resulted 
in a reduction of sacral PIs (8 vs 28; 95%CI 0.14–0.61)52. 
In addition, some quality improvement programs have 
implemented silicone foam dressings to reduce the onset 
of PIs. For example, Sammon identified that the use of a 
silicone foam dressing as part of a PI program helped reduce 
the onset of sacral PIs by 40% (from 2.3% to 1.5%)53.

It is accepted that prophylactic dressings should be used 
in conjunction with other preventative strategies such as 
small, frequent repositioning shifts, pressure redistributing 
mattresses, and regular skin assessment. Pulling back the 
dressings and inspecting the skin beneath on a daily basis 
is recommended. The frequency of dressing changes for 
prevention of PIs is according to manufacturer instructions. 
Figure 4 provides a visual representation of the application 
of a prophylactic dressing, in this case Mepilex® Border 
Flex, in relation to the dressing type, size and location. For 
ease of use in clinical practice, dedicated packs of dressings 
can be made up for each prone positioning event. Packs 
would include quick instructions in dot points on how and 

where to apply preventative dressings and a picture showing 
anatomical placement of the dressings.

More research is required to establish the efficacy of 
prophylactic dressings in the prevention of PI and, importantly, 
further studies are critically needed in this area to determine 
the effectiveness of prophylactic dressings, dressing types, 
and their application in preventing PI when patients are in a 
prone position.

Conclusion
Prone positioning is a recommended management strategy 
for critically ill COVID-19 patients with manifestations of 
ARDS. While beneficial for the treatment of ARDS, prone 
positioning can cause injuries to the integumentary system 
and other complications. Careful positioning, diligent skin 
assessment, and efficient use of adjunct therapies in line with 
a PI prevention program may help reduce the incidence of 
prone positioning complications.
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Figure 4. A visual representation of the application of a 
prophylactic dressing
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