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Committed to pressure injury 
prevention and treatment

At Arjo, we have been working for more than 30 years to 
help reduce the risk of pressure injuries and offer innovative 
treatment solutions for your facility. As a global leader in the 
field, we leverage our specialist expertise and design knowledge 
to bring you practical tools that can help effectively address this 
common, costly and potentially avoidable patient injury.
 
We strive to provide you with best-in-class solutions that 
combine clinical performance and technological innovation 
to address the key aspects of effective pressure injury 
prevention and treatment: the management of pressure, shear, 
microclimate and immobility. Our solutions align to international 
best practice guidelines1, which draw upon multi-disciplinary 
expertise, key opinion leader insights and developmental 
research from around the world. The result is clinical and 
technical performance that support your staff and your patients 
each and every day.

To further support you in your efforts to improve outcomes and 
deliver value, we also offer professional education and clinical 
programmes. Likewise, clinical and health economic data is also 
available to help you select the appropriate support surfaces for 
your patients.

The following clinical evidence summary offers you an 
introduction to pressure injuries. It outlines the key risk 
factors, and gives an overview of the field trials and laboratory 
tests conducted by Arjo that demonstrate how our solutions 
perform in a real clinical environment. These trials included the 
recruitment of patients at high risk of pressure ulcers to ensure 
the demonstrated benefits can be confidently translated across 
lower risk populations.
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As patient age and acuity levels continue to rise, increasing 
frailty, complex underlying chronic diseases and rising obesity 
add to the daily challenges faced by clinicians. These challenges 
include pressure injuries; wounds characterised by localised 
injury to the skin and/or underlying tissue, usually over a bony 
prominence as a result of pressure, or pressure in combination 
with shear.1

Despite advances in surface technologies, education, guidelines 
and facility-based continuous improvement programmes, 
pressure injury prevalence and incidence remains high in many 
care settings. These injuries have a significant humanitarian and 
economic impact2,3 but are generally considered avoidable4 if 
pressure, shear, time and microclimate are effectively managed.

Figure 1: Pressure, shear, friction and microclimate

Friction

Mattress

Microclimate Pressure

Sheet

Shear

Temperature

Pressure Friction Shear Microclimate
Management
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in care environments
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Pressure, shear and time: 
a toxic combination
Pressure and shear
While pressure may be applied directly to the skin, the effects 
of pressure are frequently exacerbated by lateral shear forces 
(Figure 1). This is primarily due to the impact of posture and soft 
tissue deformation, which result in the compression, distortion 
and occlusion of small blood and lymph vessels. The interrupted 
supply of oxygen and micronutrients, combined with the failure 
to remove toxic metabolites, can potentially lead to tissue 
ischaemia and irreversible necrotic injury.1

How much pressure is appropriate?
Studies have shown that pressure as low as 6 mmHg is sufficient 
to occlude the microcirculation5,6 (Figure 2). However, there is 
also an inverse relationship between pressure and time7  
(Figure 3). 

While there is no ‘appropriate’ pressure for every individual, it 
is evident that tissue can withstand higher pressure for short 
periods or lower pressure for longer periods, with muscle being 
most susceptible to damage.
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“For the most vulnerable 
patient, time is critical. 
Irreversible damage can 
occur between just one 
and four hours”8

Figure 3: Pressure/time curve

Figure 2: Mean capillary blood pressure
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Figure 4: Pressure injury pathology1 

Pressure with or without shear

Tissue tolerance
The evolution of a pressure injury also depends upon 
individual tissue tolerance; this is affected by many physical 
and environmental risk factors (Figure 4). While the exact 
importance of most risk factors is yet to be elucidated1 and  
not all can be modified (such as age and underlying disease),  
the importance of other factors, such as excess heat and 
moisture on the skin, has been clearly defined through 
contemporary research.

Tissue environment
If the temperature at the skin rises by just 1°C, the resultant 
hyperaemic response increases metabolic demand. This increase 
can occur at a time when the blood supply may be limited 
by vessel occlusion through pressure and shear. This can be 
particularly problematic when higher pressures are experienced,9 
and pressure alone can trigger a temperature rise.10 

At the same time, increased heat may trigger a natural 
diaphoretic (sweat) response and create a continually moist 
environment. Moisture reduces the tensile strength of the skin, 
leading to maceration1 and an increased risk of friction damage.

Prioritising protective interventions
Immobility is a direct indicator of risk. Without nursing 
intervention, a vulnerable individual will be exposed to 
prolonged pressure and may experience heat and moisture 
retention at the skin-surface interface.

Prevention begins with the identification of individuals at risk as 
early as possible in the care pathway, and then taking prompt 
action to provide the correct intervention1,11 which may include 
early mobilisation.1

“Consider bedfast and/or 
chairfast individuals to be 
at risk of pressure injury”1

“Increase activity 
as rapidly as tolerated”1
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Unfortunately, it will never be possible to address all risk factors. 
It is therefore important to prioritise the interventions most 
likely to have the greatest impact on clinical outcomes, primarily: 
pressure, shear and microclimate12 (Figure 5). Once key pressure 
management interventions are in place, the more complex risk 
factors can be addressed.

Managing pressure, shear and microclimate
As a priority, vulnerable patients are typically allocated a 
therapeutic support surface for their bed and chair. As not all 
surfaces perform in the same way, and patient tissue tolerance 

varies, it is important to match the right surface to the right 
patient at the right time, according to clinical need.1

While the collective features and corresponding performance of 
a specialised surface vary considerably, all redistribute pressure 
either by generating a constant low-pressure environment 
(reactive surface) or by periodically lowering pressure through 
the deflation of alternating air cells (active surface). In addition, 
many surfaces also feature inbuilt microclimate management  
(low-air-loss) systems, or can be fitted with a microclimate 
management cover, such as Skin IQ® MCM.

Awaiting picture from MarCom
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Pyramid Of Care  

Figure 5: Pyramid Of Care

Prioritise interventions that can be easily modified, starting at the base of 
the pyramid moving upwards to address the more complex risk factors.

Age &  co-morbidities

Intrinsic factors e.g.
• Nutritional deficit
• Hypoxia

Environmental factors e.g.
• Heat
 •  Moisture: incontinence,  

sweating 
• Friction

Pressure
& Immobility 1

2

3

4

The Pyramid Of Care focuses on the key factors that can 
lead to pressure injury if they are not managed appropriately. 

Within the pyramid, interventions should be prioritised 
towards the factors that can be easily modified but are  
likely to have the biggest impact on the prevention of 
pressure injury. 

Once interventions focused on the more basic risk factors 
have been prioritised, such as pressure and moisture, the 
more complex risk factors can be addressed.

PRESSURE INJURY PREVENTION SOLUTIONS  7  



Active pressure redistribution

Any surface that periodically redistributes pressure, irrespective 
of patient movement, is deemed to be active.1 The mechanism 
of off-loading varies by design. Key performance characteristics 
such as cycle time, cycle duration, amplitude and rate of 
change, can be measured and compared using standardised 
methodology.13

Time
(minutes)Time < 30 mmHg = 6 minutes

In
te

rf
ac

e 
pr

es
su

re
 (

m
m

H
g) 1 cycle

0
2 3 4 5 6 7 8 9 10

10

20

30

0

30

Time

P
re

ss
ur

e(
m

m
H

g)

 Average

60

1 cycle

Low amplitude pulsation cycle

Figure 6b: High aplitude cycle

“Use an active support 
surface for individuals at 
higher risk of pressure 
injury development when 
frequent manual positioning 
is not possible”1
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Figure 6a: Active 'pulsation'

Low pulsation cycle High amplitude alternating cycle

Figure 7: Active pressure redistribution

Product availability may differ by market. Please check product availability with your local Arjo Representative.

Such tests show that some surfaces deliver a shallow pulsation 
wave (Figure 6a), as incorporated in low-air-loss surfaces such 
as the TheraPulse® mattress. Other mattresses, such as the 
Nimbus® system and Auto Logic® mattress replacement range, 
are designed to hold pressure as low as possible, for as long as 
possible, by deploying a high amplitude cycle (Figure 6b).

Citadel™ C200 Nimbus® Range Auto Logic® Alpha Active®

Active support surface
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Figure 8: Goossens et al.14

The type of active cycle is largely determined by clinical need. 
The argument for high-amplitude pressure redistribution in many 
cases is compelling. High-amplitude pressure redistribution 
closely mimics the action of natural spontaneous movement by 
off-loading several times each hour, a feature that is particularly 
important for patients who cannot be repositioned frequently.1 

To achieve this performance goal, sufficient air pressure is 
required to support the patient clear of the deflating cell. By 
optimising the cell shape, and using a 1-in-2 high-amplitude 
deflation profile (Figure 6b), pressure is reduced over vulnerable 
tissue for close to 50% of the time (Figure 6b). 

To demonstrate the clinical benefit of a high amplitude 
therapeutic environment, tissue perfusion was studied using 
three mattresses from different manufacturers14 (Figure 8). 

While the construction of the surfaces appeared similar, the 
performance and physiological response were significantly 
different. Mattress B (Auto Logic 200 mattress) demonstrated a 
clear relationship between the lowest interface pressure and the 
greatest tissue perfusion, with perfusion being critical to tissue 
integrity.

Active surfaces also directly stimulate lymph flow; this 
is important for reducing extracellular pressure on the 
microcirculation and removing interstitial waste products that 
can provoke tissue necrosis.15,16,17 The physiological benefits of 
active therapy make this the modality of choice for some of 
the most vulnerable patients, including those who cannot be 
repositioned due to their condition,1 medical interventions or 
personal choice (Figure 9).

Active surfaces
The modality of choice for patients who cannot be 

 frequently repositioned  (NPUAP)

• Intensive care

• Traction

• Respiratory

• Pain

• End of life care

• Restless

• Personal preference

• And many more...

Figure 9: Clinical application

“Active surfaces regularly  
offload pressure, even if the 
patient doesn’t move”1

Surfaces differ significantly by design
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Mattress replacement or mattress overlay?
To demonstrate cost effectiveness, a multi-centre study was 
undertaken to determine the added clinical value of a mattress 
replacement. In total, 1,971 patients were randomly assigned 
to a mattress replacement or a mattress overlay. While the 
overall incidence of pressure injury was similar, patients in the 
overlay group developed wounds 10 days sooner, resulting in 
additional treatment costs. Overlays were also deemed less 
acceptable in terms of comfort. The evaluation concluded that 
using a mattress replacement would be 80% more cost efficient 
despite a higher initial expenditure.25

Be it residential or intensive care, our active therapy range has 
been developed with your patient in mind. Complex software 
algorithms, based on laboratory data, automatically set the 
correct cell pressure. Several surfaces have integrated features 
that reduce the risk of ‘bottoming out’, including the Auto Mat™ 
sensor pad (Nimbus range) and Self Set Technology™ (Auto 
Logic Range). The latter also has the option of battery backup to 
protect patients in the case of facility power failure.1

Design Speciality Products Findings

RCT18 ICU Nimbus 3 (active) vs.
ROHO® (reactive) mattress

82% of existing pressure injury (PI) healed in the active group, none 
healed in the reactive group.

RCT19 Reconstructive 
surgery (USA)

Nimbus professional vs.
Air fluidised bed

Surgical repair of PI, many spinal injury patients. Clinical outcomes in 
both groups were excellent (PI prevention & flap integrity) but
costs were 50% lower in the Nimbus group.

Clinical outcome 
study20 Acute care Alpha Response Sixty high-risk patients: one developed non-blanching erythema.

Clinical outcome 
study21 ICU Auto Logic 200

100 patients: 91% avoided pressure injury with 9 developing
non-blanching erythema. 50% of PI present on admission
improved or healed.

Clinical outcome 
study22

Eight Medical 
specialities 
(UK)

Nimbus, Auto Logic 200,
Auto Logic 110

219 subjects: more than 95% of patients remained PI free despite 
multiple risk factors; all PI present on admission were improved or 
healed.

Case studies23,24 Burns Nimbus 3
Two patients, 30% and 41% burn injury. Positive outcomes and 
patients and staff preferred the active surface compared to 
traditional low air loss or air.

“A mattress replacement  
is likely to be more cost 
effective than a mattress 
overlay”25

“Economic studies suggest 
that active mattresses are 
both cost-effective25,26 and 
associated with the greatest 
risk reduction”27

Table 1

Evidence: Active surfaces
Demonstrating clinical outcomes in the most challenging patient groups and across a wide variety of different 
healthcare environments
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“Choose a support surface that is 
compatible with the care setting  
and have plans in place for the 
contingency of power failure”1
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Reactive surfaces1 provide an alternative, yet equally efficient, 
method of pressure redistribution. As opposed to periodic 
inflation and deflation of air cells, the entire surface of a reactive 
mattress or cushion yields to the patient’s weight, allowing the 
body to immerse into, and be enveloped by, the supporting 
medium: air (powered or non-powered), gel or foam (Figure 10).
 

By increasing the surface area in contact with the body, 
pressure is widely distributed and lowered. The benefits can be 
visualised using specialised pressure mapping (Figure 11), which 
visually assess the degree of immersion provided by different 
support systems. Some therapeutic surfaces combine many of 
the aforementioned features and are therefore particularly suited 
to the care of high risk patients, including those with complex 
clinical needs such as burn injuries.28

“Consider using reactive 
surfaces for individuals 
assessed as being at 
risk of pressure ulcer 
development”1

ConformX® mattress replacement in the supine position
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Figure 10: Reactive support surfaces

Figure 11: Pressure mapping

For example, the First Step All in One™ (Figure 12a) and 
Therakair® Visio mattresses (Figure 12b) offer a high level of 
pressure redistribution and microclimate control, with the added 
benefit of a ‘pulsation’ mode.16,17

Figure 12b:  
Therakair® Visio

Figure 12a:  
First Step All in One™

Product availability may differ by market. Please check product availability with your local Arjo Representative.

12  PRESSURE INJURY PREVENTION SOLUTIONS

Reactive support surface



“Pulsating low-air-loss 
therapy may be of great 
clinical and financial 
benefit, decreasing the 
intensive care unit length 
of stay and potentially 
contributing to reduced 
charges to payers”28

Figure 13: AtmosAir 9000

Many reactive surfaces contain a single supporting medium 
such as foam. Others, such as the AtmosAir® 9000, have 
a combination of air and foam regulated by Self Adjusting 
Technology (SAT™) (Figure 13) to optimise pressure 
redistribution, comfort and support without the need  
of a pump unit.

Design Speciality Products Findings

RCT18 ICU
TheraPulse (pulsating LAL) vs. 
KinAir® III Non pulsating LAL 
system

Average ICU length of stay was less in pulsation than in non-
pulsation group, 40 days vs. 64 days. Use of a pulsating low air loss 
surface resulted in reduction of ICU LOS and a significant reduction 
in cost for patients who survive severe burns.

Lab Study17 Surgery (USA) TheraPulse
Pulsating air suspension beds directly stimulate lymphatic 
circulation. The pulsation cycle acts to augment flow by a pumping 
action similar to normal limb and torso movement.

Evaluation32 2000 bed Acute 
Trust (Ireland)

AtmosAir

50% decrease in the number of inpatients who have developed 
avoidable deep pressure damage over a 3 year period. Treatment 
costs reduced by £502k and a 76% reduction in powered mattress 
usage was reported. 

Evaluation &
implementation
study

District Hospital: 2 
Acute Medical Unit 
(UK)30 

50 AtmosAir mattresses
Historic comparison showed a reduction in PI by 65% (unit 1) 
and 50% (unit 2) and a 75% reduction in the use of powered 
mattresses.

General Medical 
Center (USA)33 198 AtmosAir mattresses Reduced incident of PI and reduced cost through less spend on 

dynamic mattress rental.

146 bed Community 
Center, Missoula, 
Montana (USA)34

80 AtmosAir mattresses Facility-acquired PI dropped from 31% to 0%.
77% reduction in overlay rental = substantial cost saving

70 bed rehabilitation 
unit (USA)35 70 AtmosAir mattresses Incidence of PI running at 0.5% (86% reduction) with a 74% 

reduction in cost associated with heel off-loading devices.

Med/surg, ICU, 
rehabilitation. 
(USA)36

300 AtmosAir mattresses After one year: 53% reduction in facility-acquired PI
95% reduction in powered mattress rentals.

Evidence: Reactive surfaces
Evaluation and implementation studies demonstrate cost savings and improved health outcomes when replacing pressure 
redistributing foam mattresses with specialised surfaces.

Table 2

Hybrid foam-air surfaces
Powered hybrid mattresses combine foam support with 
integrated alternating air cells. As a result, the off-loading profile 
provides gentle modulation rather than achieving the lowest 
pressure during deflation. 

For the highest risk patients who cannot be repositioned as 
well as other vulnerable patients, we recommend surfaces 
capable of achieving and sustaining the lowest pressures during 
the alternating cycle, as this has been proven to significantly 
enhance perfusion.14

Reactive surfaces, such as the AtmosAir range, have also 
delivered proven efficacy in a number of field evaluations and 
trials.29,30,31,32 This has enabled facilities to both reduce the 
incidence of facility-acquired pressure injuries and reduce the 
cost of dynamic overlay rental.33
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Microclimate management 

“Consider the need for 
additional features such as 
ability to control moisture and 
temperature when selecting a 
support surface”1

There are numerous ways to normalise the local skin 
microclimate, the simplest being to reposition the patient. 
However, this is not always possible and many patients require 
additional intervention.

The Skin IQ MCM applies negative airflow to draw temperature 
and moisture through a spacer fabric and away from the skin 
(Figure 15). 

Following a range of comparative bench tests and field trials, 
Skin IQ MCM has proven beneficial in normalising microclimate, 
reducing odour and promoting an environment conducive to 
healing.39,40,41,42

“Skin IQ MCM was easy 
to use and effective on a 
variety of mattresses”39

“Skin IQ in ICU patients 
produced “a rapid, 
sustained and significant 
decrease in skin humidity”43

Unlike powered surfaces, non-powered mattresses, such as 
foam or static air, do not have the ability to proactively regulate 
tissue microclimate. An effective addition to the surface is Skin 
IQ MCM (Figure 14), a powered coverlet designed to fit over an 
existing active or reactive mattress without compromising the 
pressure redistribution properties.37,38 

Figure 14: Skin IQ MCM

Skin

Moisture

Top layer

Spacer Moisture

Temperature

Bacteria

Figure 15: Skin IQ MCM mode of action 

Design Objective Findings

Independent 
lab tests37

To determine if the underlying therapeutic surface 
would be altered in terms of immersion with the 
addition of a Skin IQ MCM coverlet.

Skin IQ MCM can be used with a variety of therapeutic surfaces 
without negatively affecting the immersion properties whilst 
providing an augmented microclimate feature.

Bench 
tests39

Control of moisture, odour and microbial 
growth compared to a standard bed sheet.

Skin IQ MCM demonstrated superior moisture vapour transfer 
rate, a larger reduction in skin temperature, better odour control 
and lower bacterial counts compared to the bed sheet.

Case 
studies42

Evaluate the performance of Skin IQ MCM when 
used with three challenging patients.

In all cases the skin condition improved faster than expected; 
although subjective the patients were assessed by skilled 
clinicians.

Field 
evaluation 
and case 
studies40

Evaluate Skin IQ MCM when used on a 
range of mattresses for the management 
of excessive moisture; n=43 subjects.

No subject developed pressure injury indicating that Skin IQ MCM 
did not conflict with the underlying mattress and most reported 
the coverlet to be comfortable. Nursing staff found it easy to use.

Series of 8 case studies using Skin IQ MCM in 
different applications.

Clear demonstration of excessive moisture control and creating an 
environment conducive to healing.

Cohort  
study43

34 ICU patients were evaluated using surface skin 
impedance (humidity) and infrared thermometer 
(temperature).

Skin humidity showed significant reduction across all measured 
sites other than the occiput and temperature reduction beneath 
both scapulae; no side effects were noted. Clinicians considered 
the device easy to use and efficient.

Low-Air-Loss surfaces
Surfaces, such as the Therakair Visio mattress (Figure 16), use 
positive airflow to create a thermal-moisture gradient beneath 
a vapour permeable cover (Figure 17). This serves to regulate 
microclimate, keeping the skin cool and dry.
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Design Objective Findings

Independent 
lab tests37

To determine if the underlying therapeutic surface 
would be altered in terms of immersion with the 
addition of a Skin IQ MCM coverlet.

Skin IQ MCM can be used with a variety of therapeutic surfaces 
without negatively affecting the immersion properties whilst 
providing an augmented microclimate feature.

Bench 
tests39

Control of moisture, odour and microbial 
growth compared to a standard bed sheet.

Skin IQ MCM demonstrated superior moisture vapour transfer 
rate, a larger reduction in skin temperature, better odour control 
and lower bacterial counts compared to the bed sheet.

Case 
studies42

Evaluate the performance of Skin IQ MCM when 
used with three challenging patients.

In all cases the skin condition improved faster than expected; 
although subjective the patients were assessed by skilled 
clinicians.

Field 
evaluation 
and case 
studies40

Evaluate Skin IQ MCM when used on a 
range of mattresses for the management 
of excessive moisture; n=43 subjects.

No subject developed pressure injury indicating that Skin IQ MCM 
did not conflict with the underlying mattress and most reported 
the coverlet to be comfortable. Nursing staff found it easy to use.

Series of 8 case studies using Skin IQ MCM in 
different applications.

Clear demonstration of excessive moisture control and creating an 
environment conducive to healing.

Cohort  
study43

34 ICU patients were evaluated using surface skin 
impedance (humidity) and infrared thermometer 
(temperature).

Skin humidity showed significant reduction across all measured 
sites other than the occiput and temperature reduction beneath 
both scapulae; no side effects were noted. Clinicians considered 
the device easy to use and efficient.

Figure 16: TheraKair Visio low-air-loss surface

Vapour permeable cover 
– Water vapour is drawn through 
by the flow of air on the other 
side of the cover. 

Water 
vapour  

Low air loss cushions 

Mode of action of low air loss surfaces

Figure 17: Mode of action of low air loss surfaces

Active surfaces, such as the Auto Logic 200, have been shown to 
both regulate heat and moisture during the alternating cycle44. 
However, the preferred modality for patients requiring proactive 
microclimate management is a mattress or coverlet with an 
inbuilt microclimate management capability.

Evidence: Microclimate management

Table 3
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To protect the heel area, which is especially vulnerable to 
pressure injury, many products have specialised heel sections 
and/or slopes that further reduce the pressure applied. Even 
though support surfaces may reduce or eliminate pressure at 
the heels area, complete and permanent off-loading may be 
recommended.1 

Heel floatation
and wound off-loading

Figure 18: Nimbus 4 Wound Valve Technology

Figure 19: Nimbus Professional showing a side 
on shot of the Wound valve Technology

“Reducing the incidence of 
heel pressure injuries in the 
intensive care unit should  
be an achievable goal, as  
off-loading the patient’s 
heel is usually possible,  
even for the most  
unstable patient”45

“In the context of 
reconstructive surgery, 
Nimbus Professional was 
50% lower cost than air 
fluidised therapy”19“Ensure that the heels  

are free of the surface of 
the bed”1

Heels can be permanently off-loaded using Wound Valve 
Technology™, a feature of both the Nimbus 4 and Nimbus 
Professional™ mattresses, that isolates and permanently 
deflates air cells in the foot section of the mattress (Figure 
18). Additional deflation cells across the surface of the Nimbus 
Professional mattress protect vulnerable tissue across the body, 
providing a cost-effective19 solution for complex clinical needs 
(Figure 19).

Design Products Methods Findings

Volunteer 
laboratory 
Study47

AURA cushion
ROHO® air filled
Prima® Gel

One hour sit time on each cushion. 
Aura cushion: no repositioning
Static cushions: ‘lift offs’ every 20 mins.

Active cushion reduced pressure to less than 
30 mmHg for 16 min/hr; with significant differences 
in both pressure and tissue perfusion compared to 
the static cushions.

Clinical outcome 
Study48

Airtech™ static 
air cushion

Field evaluation: comfort and
prevention in 30 at risk patients

No patient developed pressure injury,
and most rated the cushion as comfortable.

Design Speciality Products Findings

RCT19 Reconstructive 
surgery (USA)

Nimbus Professional vs. 
Air fluidised bed

Surgical repair of PI, many spinal injury patients. 
Clinical outcomes in both groups were excellent (PI prevention & flap 
integrity) but costs were 50% lower in the Nimbus group.

Clinical outcome 
Study48

Acute care ICU 
(UK) Nimbus 4

10 week evaluation involving 82 patients – 24 level 3 patients and 58 level 
2.  None of the patients on the Nimbus 4 mattress developed a PI during 
the evaluation period. Nimbus 4 offers an integrated system of pressure 
redistribution for the body surface whilst also providing an innovative 
method for off-loading heel pressure.

Laboratory 
Study46

Pressure & 
perfusion study Nimbus 4 mattress

Perfusion over the heel using Wound Valve Technology is 
similar to complete off-loading when side lying and there is 
not detrimental effect on neighbouring tissue under load.
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Seating
As a limited sit time is not always feasible or desirable, a range of 
active and reactive pressure-redistribution cushions are available 
to complement the bed surface (Figure 20).

When patients cannot reposition, or have developed a pressure 
injury on their existing cushion, an active cushion may prove 
beneficial.1

“Seated patients with 
limited mobility should have 
a pressure redistributing 
seat cushion”1

“Use alternating pressure 
seating devices judiciously 
for individuals with an 
existing pressure injury”1

Figure 20: Seat cushion solutions

Evidence: Active surfaces
Demonstrating clinical outcomes in the most challenging patient groups
and across a wide variety of different healthcare environments

Evidence: Seating

Table 4

Table 5

Design Products Methods Findings

Volunteer 
laboratory 
Study47

AURA cushion
ROHO® air filled
Prima® Gel

One hour sit time on each cushion. 
Aura cushion: no repositioning
Static cushions: ‘lift offs’ every 20 mins.

Active cushion reduced pressure to less than 
30 mmHg for 16 min/hr; with significant differences 
in both pressure and tissue perfusion compared to 
the static cushions.

Clinical outcome 
Study48

Airtech™ static 
air cushion

Field evaluation: comfort and
prevention in 30 at risk patients

No patient developed pressure injury,
and most rated the cushion as comfortable.

Design Speciality Products Findings

RCT19 Reconstructive 
surgery (USA)

Nimbus Professional vs. 
Air fluidised bed

Surgical repair of PI, many spinal injury patients. 
Clinical outcomes in both groups were excellent (PI prevention & flap 
integrity) but costs were 50% lower in the Nimbus group.

Clinical outcome 
Study48

Acute care ICU 
(UK) Nimbus 4

10 week evaluation involving 82 patients – 24 level 3 patients and 58 level 
2.  None of the patients on the Nimbus 4 mattress developed a PI during 
the evaluation period. Nimbus 4 offers an integrated system of pressure 
redistribution for the body surface whilst also providing an innovative 
method for off-loading heel pressure.

Laboratory 
Study46

Pressure & 
perfusion study Nimbus 4 mattress

Perfusion over the heel using Wound Valve Technology is 
similar to complete off-loading when side lying and there is 
not detrimental effect on neighbouring tissue under load.
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Posture and repositioning

Figure 21: Enterprise 9000

Our range of bed frames are designed with an auto-regression 
mattress platform that moves the backrest towards the 
headboard as it rises. 

This feature, together with the simultaneous knee raise, helps to 
maintain your patient’s position during bed articulation reducing 
the risk from sliding down in bed.

Figure 22: MaxiSlide Flite™

“Avoid head-of-bed elevation 
or a slouched position that 
places pressure and shear on 
the coccyx”1 

“Bed frame design has a  
tangible and clinically 
important impact on 
interface pressure”49

“Reposition all individuals… 
unless contraindicated”1

A study compared the Minuet® Community bed with 
Pro-Contour to three similar beds without this feature.

In all cases, the Minuet bed delivered significantly lower interface 
pressure; a benefit that goes beyond postural support.49

A 30° maximum backrest elevation is also recommended if not 
medically contraindicated.1 Beds in our range have a ‘pause’ 
feature to alert the caregiver when this level is reached.

Repositioning is key to pressure injury prevention. 

While a pressure redistribution mattress may enable the 
repositioning regimen to be individualised, regular postural 
change is still important but not without risk to the patient or 
caregiver.
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A number of tools are available to promote and maintain 
physical activity, a discussion of which is beyond the scope of 
this document. However, one device is of particular relevance. 
Unlike most lift sheets, the MaxiTransfer™ Sheet (Figure 23) 
is designed to remain in situ beneath the patient without 
compromising mattress performance.

Figure 23: Maxi Transfer Sheet

“Do not leave moving and 
handling equipment under 
the individual after use, 
unless the equipmtent is 
specificallty designed for 
this purpose”1

 
MaxiTransfer Sheet delivers higher breathability and moisture 
wicking than a standard hospital sheet. It also features lower 
heat retention properties and a lower coefficient of friction, the 
latter giving rise to superior pressure redistribution when draped 
over an active (alternating) mattress.50

“Regular repositioning, the 
cornerstone of prevention, 
is most likely to occur when 
clinicians have immediate 
access to lifting 
equipment”50

Besides supplementary repositioning aids, beds such as the 
Citadel C200 (Figure 24) have integrated ‘patient turn’ features 
to complement the manual repositioning of patients for periodic 
care procedures, while reducing the physical burden for the 
caregiver. The Citadel Patient care system also provides a 
continuous patient turn function which can complement or 
supplement routine repositioning while allowing the patient  
to rest.

Figure 24: Citadel C200 with ‘patient turn’
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Plus-sized and critical care patients are particularly vulnerable 
to pressure injury as mobility may be physically challenging 
and hindered by competing medical priorities. These patients 
require specialised equipment so that they may be cared for 
appropriately and with dignity.
 

“Provide pressure 
redistribution support 
surfaces and equipment 
appropriate to the size and 
weight of the individual”1

Specialist populations

“Slow gradual turns 
allow sufficient time 
for haemodynamic 
stabilisation”51

Beds should be wide enough to allow for repositioning and 
the support surface should provide enhanced pressure 
redistribution, shear reduction and microclimate control.1 We 
offer a range of solutions to help you meet these needs, including 
beds that offer automated lateral rotation.
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Selecting a support surface

Therapy support surface technologies represent one element  
of a pressure injury prevention program. 

The provision of effective pressure redistribution and 
microclimate management solutions should be based on a 
holistic assessment of your patient or resident. 

It is important to match product functionality with individual 
therapy goals, as well as the care environment, to ensure the 
right surface for the right patient at the right time.

This approach may help to prioritise scarce resources and 
interventions to those who are likely to benefit the most.
At Arjo, we wish you well with your pressure injury prevention 
programme and hope that you have found this clinical 
resource of value. If you would like more information, please 
visit our website at www.arjo.com or contact your local Arjo 
representative.

Appearances can deceive14 

and cost is no guide.19,25 
For informed product 
prescription, you need 
reliable information
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