
Introduction
The delivery of Safe, Effective, Harm Free care has been a focus for 
healthcare providers and regulators for many years.

Avoidable or preventable harms have a negative impact on the patient 
and the provider with potentially far-reaching consequences for both 
parties. See Table 1.

One well-recognised, long standing patient harm is pressure related 
tissue injury (pressure ulceration). Pressure ulcers (PU) often act as a 
key indicator of care quality, and these preventable wounds consistently 
represent an important target for harm reduction by healthcare 
providers. 

Reductions in pressure ulcer incidence and/or targeted improvements 
to specific areas of PU prevention and management care bundles are 
often routinely reported metrics at monthly board meetings. These 
metrics typically offer senior management teams a way of tracking and 
measuring the impact of change on progress regarding patient safety 
and care quality within an organisation. 

Changing processes or products within a PU prevention and 
management care bundle can have a significant impact on reducing 
pressure ulcer harms. When adopting any new product into clinical 
practice, for example an innovative pressure area care (PAC) support 
surface, it is essential to ensure the product is fit for purpose, delivers 
the correct performance with regard to pressure redistribution, and 
meets patients’ clinical needs.

Method
Within the twelve bedded CCU at Great Western Hospitals NHS 
Foundation Trust (GWH) four of the mattresses were replaced with the 
new OSKA Series5 lateral tilt mattress system (See Figure 1). The Series5 
is a powered air mattress that offers alternating pressure or lateral tilt to 
achieve effective pressure redistribution under vulnerable patients. 

The mattress evaluation lasted four weeks, and the primary clinical 
outcome of interest was for patients placed on the Series5 mattress to 
remain free from any new areas of pressure related tissue injury.

The suitability / acceptability of the Series5 mattress for pressure ulcer 
prevention and management in this very-high risk patient population was 
assessed by structured questionnaires using Likert Scales, which were 
completed by CCU staff upon the conclusion of the evaluation period 
(see Table 2).

Results
During the four-week evaluation a total of sixty patients passed through 
the CCU.  These presented with a range of primary diagnoses including 
trauma; cancer; surgical; spinal; stroke; cardiac and orthopaedic patients.

The four evaluation mattresses were used for a cumulative time of 
112 CCU bed days and twenty patients were nursed on the mattress 
during this time.  All CCU patients placed onto the Series5 mattress 
were immobile, at very-high risk of pressure ulcers, fully dependent and 
unable to be repositioned, or with restricted repositioning due to their 
condition and/or the interventions they were receiving.

All twenty patients cared for on the Series5 mattress remained free

Impact of preventable harm on 
the patient

Impact of preventable harm on 
the healthcare provider

Increased pain / reduced quality 
of life

Additional treatment cost

Increased morbidity / mortality Increased nursing time

Prolonged length of stay
Prolonged length of stay (= 
throughput / lost opportunity)

Negative impact on mental health 
and self-esteem

Litigation

Prolonged treatment duration 
(post discharge)

Provider reputation

Table 1. Typical impacts/complications arising from preventable patient harm 
events.

Aim
The primary aim of this service evaluation was to determine the 
impact of an innovative powered, PAC support surface (the OSKA 
Series5 mattress system) on the prevention and management of 
pressure ulcers for patients within a Critical Care Unit (CCU).  

The secondary objective of this work was to determine user views 
on the mattress system to ensure staff were satisfied with the 
products performance.

Figure 1. The OSKA Series5 lateral tilt mattress system
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from any new pressure ulcers during their stay on CCU. Three patients 
placed on the mattress presented with existing pressure ulcers. These 
included pressure ulcers classified as ‘unstageable’ and ‘suspected deep 
tissue injury’. None of the wounds demonstrated any deterioration 
during the evaluation.

Nineteen staff completed a product feedback form and reported 
positive feedback on the mattress in terms of effectiveness, patient 
comfort and ease-of-use.

A further six CCU staff completed a more detailed post-evaluation 
follow up questionnaire. Staff stated that the product was suitable 
for pressure ulcer prevention for ‘very high risk’ patients and that 
the mattress was suitable for the management of patients with ‘all 
categories of pressure ulcer’. 

Product performance for PU prevention and management was rated as 
8.5/10.

Patient safety (pressure ulcer harm prevention) when using the 
mattress was rated as 9.2/10. 

The mattress system typically evaluated as ‘good’ or ‘excellent’ across a 
wide range of parameters. See Table 2 for a summary of the CCU staff 
feedback on mattress performance / acceptance.

In total, 87.5% of all responses rated the mattress as ‘excellent’ or 
‘good’ across the twelve criteria covering clinical performance, product 
performance and user acceptance. 12.5% of responses reported ‘no 
view’, with none of the respondents reporting the mattress as ‘poor’ or 
‘very poor’ for any of the twelve performance / acceptance criteria.

Discussion
Effective pressure redistribution for CCU patients, that are often already 
classified as ‘very high risk’ of pressure ulcers, is typically compounded 
by the patient’s condition and their treatment in terms of medication or 
the requirement for additional lifesaving interventions. These additional 
complications will often limit both the ability of the patient to be 
repositioned and the frequency of any possible repositioning, thereby 
further complicating PU prevention strategies above and beyond those 
faced in the wider patient population. 

Delivering effective pressure area care in a complex clinical environment 
to one of the highest risk, most dependent patient cohorts within our 
healthcare system therefore presents CCU staff and Tissue Viability 
teams with one of their toughest challenges. 

When caring for such compromised and vulnerable patients, it is 
imperative that any PU prevention and management care bundle includes 
support surfaces that can deliver effective pressure redistribution whilst 
being simple to use and well-liked by staff. 

Whilst it is acknowledged that this work was limited in terms of number 
of support surfaces used and an evaluation period of four weeks, the 
real-world evidence presented above indicates that when used as 
part of a comprehensive prevention and management care bundle the 
OSKA Series5 lateral tilt mattress is effective for the prevention and 
management of pressure ulcers in CCU patients. The feedback from 
CCU staff on the mattress was also very positive across a wide range of 
performance and acceptance criteria, including patient comfort and ‘ease 
of use’.

The OSKA Series5 mattress is a step away from more traditional 
‘alternating pressure air mattresses’ more typically used for the 
most dependent patients in CCU/ITU. However, it offers clinicians 
an innovative alternative support surface, suitable for pressure ulcer 
prevention and management, even in the most dependent patients. 

Conclusion
With pressure ulcers recognised as a key indicator of care quality and 
a target for harm reduction, the importance of reducing pressure ulcer 
incidence to the lowest possible levels is a clear focus for healthcare 
providers across all care sectors.

The CQC states that: 

‘Innovation is encouraged to achieve sustained improvements in safety and 
continual reductions in harm1.’ 

With this in mind, the Series5 mattress represents an innovative, highly 
effective alternative to more traditional air mattresses and may therefore 
be worthy of consideration when reviewing the provision of optimal 
pressure area care as part of pressure ulcer prevention and management 
care bundles.

How would you rate the 
Series5 mattress for….

Excellent Good No View Poor
Very 
Poor

PU Prevention -
6

(100%)
- - -

Heel PU prevention
4

(67%)
2

(33%)
- - -

Managing Partial thickness 
PU

1
(17%)

5
(83%)

- - -

Managing Full thickness PU -
3

(50%)
3

(50%)
- -

Patient comfort
4

(67%)
2

(33%)
- - -

Shear management
2

(33%)
4

(67%)
- - -

Microclimate management
1

(17%)
3

(50%)
2

(33%)
- -

Enhanced patient safety 
(reduced risk of falls due 
to firm edge to mattress)

2
(33%)

2
(33%)

2
(33%)

- -

Enhanced infection 
prevention (cover material 
and welded cover seams)

1
(17%)

3
(50%)

2
(33%)

- -

Reliability
3

(50%)
3

(50%)
- - -

Quality
3

(50%)
3

(50%)
- -

Ease of use
4

(67%)
2

(33%)
- - -

TOTAL* 25/72
(34.7%)

38/72
(52.8%)

9/72
(12.5%)

- -

C
ri

tic
al

 c
lin

ic
al

 p
er

fo
rm

an
ce

Pr
od

uc
t 

pe
rf

or
m

an
ce

U
se

r 
ac

ce
pt

an
ce

Table 2. CCU staff feedback on the OSKA Series5 lateral tilt mattress.

* TOTAL = the number of responses across all twelve performance/acceptance criteria listed 
above (i.e. six respondents across twelve questions give a maximum of 72 possible responses in 
any of the 5 ‘response columns’.)

Disclosure: OSKA has provided assistance with the production of this poster. No other funding has been provided.



Introduction
The daily cost of pressure ulcers (PU) in the UK is significant at 
approximately £3.8 million.1 These generally preventable wounds 
present obvious physical complications and challenges for patients and 
often affect their emotional wellbeing. Caring for patients with pressure 
ulcers also has a significant impact for healthcare providers in terms of 
financial cost and the requirement for additional nursing time.  

Whilst pressure ulcers can affect almost every patient cohort, Spinal 
Cord Injury (SCI) patients can be particularly vulnerable. Spinal Cord 
Injury is a debilitating, sometimes life-threatening injury that can have 
long-term impacts on patients’ physical, psycho-social and emotional 
health and wellbeing.2  

In the UK approximately 2,500 patients per year present with an SCI 
with pressure ulcers being the most common secondary complication 
following injury.3  

The increased pressure ulcer prevalence rates in SCI patients have 
been attributed to spending prolonged periods in the seated position, 
with wheelchair users reportedly sitting for up to eighteen hours per 
day in their chairs.4 

For many SCI patients the combination of prolonged sitting, lack of 
sensation and limited mobility/ability to reposition themselves, elevates 
the pressure ulcer risk level still further (see Figure 1). The result is that 
SCI patients can develop some of the most severe pressure related 
tissue injuries, with the sacrum and buttocks being the most common 
location for PU development in this patient cohort.4

The most effective method to prevent pressure ulcers is regular 
repositioning, however concordance with this is often poor especially 
when pain and discomfort are contributing factors.5 

To support pressure ulcer prevention and management protocols it 
is important for healthcare professionals and specialist teams to have 
access to effective pressure area care support surfaces. These will 
reduce the risk of further pressure damage and provide the best care, 
comfort and quality of life for patients.

Figure 1. Common factors affecting the pressure ulcer risk level of Spinal 
injury patients.

Aim
The aim of this case study is to report how a comprehensive care plan, 
including use of an innovative lateral tilt support surface, can assist 
pressure ulcer healing and improve quality of life for a spinal injury 
patient with significant pressure damage and complex pain management 
requirements. 

Patient History
A 60-year-old female patient with a history of spinal injury and cauda 
equina syndrome lived alone and was cared for by a lay carer.  To 
maintain her independence she chose to remain in her wheelchair 
for long periods of time. Due to the pain caused by her spinal injury, 
she preferred to sit upright at 90 degrees for comfort, rarely changing 
position and remaining in her wheelchair all day.  At night she used a 
dynamic mattress, however, due to the pain she remained sat at 90 
degrees even when in bed.  

The patient had an indwelling urinary catheter that regularly bypassed 
due to positional changes and her nutritional intake was poor, eating 
snacks equating to one meal per day. 

In September 2021, a Category 4 pressure ulcer measuring 5.5 x 6.5 x 
5.0cm (=179cm3) developed on her right buttock. Following an initial 
assessment by the district nurses, she was admitted to hospital with sepsis.  

Following surgical debridement of the wound, she was discharged eight 
weeks later onto a hybrid mattress.  The community TVN team assessed 
the wound on discharge and found no change in wound volume.  The 
patient’s indwelling urinary catheter remained insitu but despite the 
bypassing, the patient’s skin remained free of moisture associated skin 
damage.  Nutritional intake was still poor and so referral to the Dietitian 
was made and nutritional supplements prescribed.

The patient stated the hybrid mattress was very uncomfortable, 
reporting disturbed sleep and complained of pain even when sitting at 
90-degrees on the mattress. This greatly impacted her quality of life.  The 
patient reported the sensation of ‘being sat in a hole’ which impacted on 
her independence and also had negative impact on her catheter.

Intervention
Following several evaluations of various lateral tilting systems 
and mattresses which the patient found uncomfortable, the TVN 
recommended the OSKA Series5 lateral tilt mattress (see Figure 2) to 
assist with repositioning, pressure redistribution, patient comfort and 
to aid PU healing.  With the exception of changing to the new support 
surface no other elements of the patient’s care package, wound care, or 
patient situation changed.

Prolonged 
periods of sitting

Limited 
independent 

mobility / 
repositioning

Lack of (or 
reduced) 
sensation 

Using an innovative lateral tilt mattress 
for pressure ulcer management in a 
spinal injury patient
Holly Irwin, Tissue Viability Team Leader. Oldham Care Organisation, 
Northern Care Alliance NHS Foundation Trust.



Unlike traditional alternating pressure air mattresses the Series5 mattress 
relies on a unique configuration of air cells within the mattress to deliver 
a gentle lateral tilt for patients (see Figure 3).  These small movements 
result in micro-shifting the patient alternately between their left and right 
sides to redistribute pressure at the patient / support surface interface 
every ten minutes.

Results
After replacing the hybrid system with the OSKA Series5 mattress, the 
patient did not report any further issues with pain or discomfort and 
the nursing team reported improvements to the patient’s sleep quality 
and overall quality of life. 

In addition, the Tissue Viability team also noted a significant 46% 
reduction in wound volume to 97.5cm3 (7.5 x 6.5 x 2.0cm) which 
indicates the wound is making solid progress regarding its wound 
healing trajectory.  

This significant improvement has been noted even though the patient 
remained nutritionally compromised and was unable to frequently 
reposition herself. 

Discussion
When choosing a support surface for complex patients it has 
historically been a balancing act between comfort and performance. In 
broad terms foam mattresses would offer better comfort with limited 
pressure redistribution while alternating pressure air mattresses could 

deliver excellent pressure redistribution, often at the expense of 
patient comfort.

This particular SCI patient presented multiple challenges to the 
community healthcare team which complicated the provision of 
effective pressure area care in this specific case. 

Not only was the patient at the highest risk of pressure ulceration, and 
presented with an existing Category 4 pressure ulcer, but they also had 
the additional complication of significant pain that greatly impacted the 
patient comfort and quality of life. In this particular instance, the patient 
pain levels limited the options for delivering optimal pressure area care 
to the patient by traditional means of foam, hybrid or full air mattresses.

Although support surfaces are only one part of an effective pressure 
ulcer prevention and management care plan, they must ideally be able 
to manage the pressure area care needs of complex patients (including 
those with SCI) without causing or exacerbating problems for the patient 
in other areas. The delivery of safe, effective pressure area care will often 
focus on the clinical goals of preventing further pressure damage and 
promoting pressure ulcer healing where wounds already exist.  Almost 
without exception, these clinical goals should not be viewed in isolation 
and the provision of any new PAC support surface should encompass a 
holistic patient assessment which includes any impact, or potential impact 
(positive or negative) on patients’ pain levels, quality of life and comfort. 

Innovative, alternative support surfaces are now available that can offer 
the highest levels of clinical performance and patient comfort. These 
give clinicians a viable alternative to more traditional foam, hybrid or 
alternating therapy support surfaces when managing complex cases.   

For this specific complex SCI patient, the micro-shifts in patient position 
offered by the OSKA Series5 have delivered effective pressure area 
care to prevent further pressure ulceration and support full-thickness 
pressure ulcer healing. In addition, the mattress has also helped reduce 
patient pain and enhanced their quality-of-life.

Lateral tilt therapy represents a highly effective alternative to more 
traditional ‘alternating pressure’ or more typical hybrid support surfaces. 

Conclusion
With an increased prevalence rate of pressure ulcers in SCI patients, 
having access to new and innovative technologies within the community 
can help ensure the multi-faceted needs of these complex patients can 
be met.  

The use of specialised support surfaces can enable clinicians to provide 
safe and effective pressure area care whilst also enhancing patient 
comfort and quality of life.

References
1. NHS Improvement (2018). Pressure ulcers: revised definition and measurement 

Summary and recommendations, London, NHS Improvement. [Online] NSTPP-
summary-recommendations.pdf (england.nhs.uk) (Accessed 31 May 2022)

2. Shiferaw, W. S., Akalu, T. Y., Mulugeta, H., Aynalem, Y. A. (2020) The global burden of 
pressure ulcers among patients with spinal cord injury: a systematic review and meta-
analysis, BMC Musculoskeletal Disorders, 21 (334) pp. 1 -11.

3. Spinal Injuries Association (2022) Spinal Cord Injury Paralyses someone every four hours, 
new estimates reveal, Spinal Injuries Association, Milton Keynes. [Online] https://www.
spinal.co.uk/news/spinal-cord-injury-paralyses-someone-every-four-hours-new-estimates-
reveal/  (Accessed 13 July 2022) 

4. Stinson, M., Schofield, R., Gillan, C., Moton, J., Gardner, E., Sprigle, S., Porter-Armstrong, 
A. (2013) Spinal Cord Injury and Pressure Ulcer Prevention: using functional activity in 
pressure relief, Nursing Research and Practice, 2013, pp. 1-8. 

5. McInnes, E., Chaboyer, W., Murray, E., Allen, T., Jones, P. (2014) The role of patients in 
pressure injury prevention: a survey of acute care patients, BMC Nursing, 13 (41) pp. 2-8.

Figure 2. The OSKA Series5 lateral tilt mattress.

Figure 3. Illustration of lateral tilt achieved when using the Series5 mattress.
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