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Abstract
This article seeks to give information to assist you in making choices when prescribing seating products. Whilst it is possible to learn about the evaluation process from a theoretical perspective, there is never a substitute for hands on experience gained. It should always be born in mind that each wheelchair user is an individual and it is never possible to accurately predict the success of a product in addressing a client’s needs.

When evaluating the suitability of a product for a client’s needs it is important to recognize that detailed assessment should identify a user who is at risk of tissue breakdown as well as their postural management needs.  The identified risk factors are wide and varied and whilst some people suffer tissue trauma principally as a result of pressure others may suffer as a consequence of shear or moisture induced maceration. Inevitably therefore there is no one cushion that is likely to be appropriate for all high-risk situations and it is very challenging to successfully categorize seating products as ‘high risk, medium risk, or low risk’. The assessment of postural management needs is also very wide and complex and a user’s functional independence can be significantly affected by the ergonomic position of them in relation to their wheelchair.
 The Days Healthcare range of wheelchair cushions offer a wide range of features that should assist the prescription of a clinically sound product. These products seek to offer a range of pressure relieving wheelchair cushions for people at risk of developing pressure sores whilst improving postural positioning thus providing for enhance comfort and ergonomic functioning.
1 Pressure Risk and Posture Management
The appropriate selection of seating product for an individual should be based on their identified risk factors and should seek to reduce the risk of skin breakdown and maximally re-distribute body weight over as large a supportive area as is possible. It should never be seen as an inevitability that pressure sores will occur.  It is estimated that as many as 95% of all pressure sores are preventable and, given the distress caused to patients and carers, as well as the high treatment costs, it is imperative that good prophylactic products are employed as well as ensuring the provision of good nursing practices, such as frequent turning and appropriate wound care. Failure to take account and prescribe to an individual’s personal posture management and pressure care needs can lead many challenging clinical consequences. Some primary objectives in prescribing clinically appropriately to individual need should be to:
· Maximize function

· Maximize comfort

· Minimize the development of deformities

· Minimize the development of skin breakdown

· Improve self esteem

· Improve cardio-vascular efficiency

· Improve eating, swallowing and digestive function

· Increase visual, cognitive and perceptual abilities
· Reduce the effects of abnormal reflexes and muscle tone.
· Improve functional symmetry and balance.

· Promote proximal stability to maximize distal function.

1.1 What is a Pressure Sore?

· A pressure sore is an injury to the soft tissues caused by unrelieved high pressure usually on those points of the body where bone structures are most prominent with a relatively thin layer of tissue covering them

· EPUAP 1999 (European Pressure Ulcer Advisory Panel) ‘Pressure ulcers are described as an underlying area of localised damage to the skin and underlying tissue caused by pressure, shear, friction and / or a combination of these’
Estimated prevalence and costs
The cost of treating pressure ulcers is higher than the national cost of heart disease (Durham & Grice, 1999)
79% of pressure sores occur in people over the age of 70(DoH)
1 in 10 Patients in hospital suffer from a pressure sore (DoH)
Pressure sores cost the NHS £250m in 1995, £600m in 2000 and £750m in 2003 figures (DoH)
One award for damages against an English health authority in 1992 was £250,000
1.2 Who is at Risk?
· 60% of wheelchair users report a sore during their life time (Wall 1993)
· 75% of body weight is taken over 8% of seated area
· Those who remain posturally static for prolonged periods.  Some clients spend 16 hours or more a day statically in the same position, be that in bed or in a chair.
· Without maximizing body support to maintain good pressure re-distribution over a long period they are at risk of developing pressure sores
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1.3 Why does it happen?
There is a myriad of reasons why pressure sores arise, the causes of which fall into either ‘intrinsic’ or ‘extrinsic’ reasons. Intrinsic are those reasons which occur within the body or result as a consequence of internal changes to external influences (e.g. smoking). Extrinsic reasons are when pressure sores occur as a result of external factors e.g. environmental pressure. Examples are detailed below:
‘Intrinsic’ Factors
· Sensory loss

· Motor loss or difficulty with moving 

· Circulation / Vascular Problems
· Incontinence and moisture 
· Muscle Atrophy and Tonal abnormalities

· Physical characteristics & deformities

· Bad Health / Poor Nutrition 

· Smoking and skin condition

· Ageing
‘Extrinsic’
· Pressure
· Shear

· Friction

· Heat / moisture / perspiration

· Time 

· Support surfaces

· Medication (can also be considered intrinsic)

· Clothing (restrictive, non-stretch, seams / fastenings)

· Insufficient pressure relief / re-distribution 

· Incorrect positioning

· Immobilisation e.g. traction / splints

· Inappropriate moving and handling techniques

· Treatment regimes

Common sites for developing pressure sores

· The sacrum and ischial tuberosities (49%)

· The greater trochanter of the femur (11%)

· The heels (9.5%)

· Others including gluteal crease, natal cleft, elbows etc. (30.5%)

External pressure leads to:

1. Blood vessel wall collapse or occlusion

2. Reduced flow of blood /lymph

3. Reduced or absent oxygen

4. Build up of toxins
5. Necrosis (death) of cells & so the 

6. Development of an ulcer (sore)

Mortality of patients with pressure ulcers is between 22% and 37% (Davies et al 1991). 

Of those patients developing a pressure ulcer, 90% of patients die within four months (Bader, 1990).

1.4 Grading of Pressure Sores
Grading of pressure sores is not always clear cut and there are a variety of grading scales that are used e.g. NICE guidelines, RCN guidelines, EPUAP guidelines.
Dept. of Health classification of pressure sores:
· Grade 1 — Discolouration of intact skin — light finger pressure applied to the site does not alter the discolouration

· Grade 2 — The start of skin loss or damage involving epidermis and/or dermis

· Grade 3 — Full thickness skin loss involving damage or necrosis of subcutaneous tissue but not extending to underlying bone, tendon, or joint capsule

· Grade 4 — Full thickness skin loss with extensive destruction and tissue necrosis extending to underlying bone, tendon or joint capsule
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Grade 4 
1.5 How can products help to reduce the risk?
The level of risk of each client using wheelchair seating is very variable but it is well documented that damage can occur to the skin in a remarkably short time. There are broadly two different ways of assessing risk neither of which is useful in isolation and should only be used as a guide: rating scales and pressure measuring/mapping devices. However there is increasing evidence that measuring interface pressure should only be used as part of the analytical process and there is growing interest in the assessment of skin tissue perfusion (i.e. the transfer of fluid through tissue, for example, when blood passes through lung tissue, dissolved oxygen perfuses from the moist air in the alveoli to the blood) The experiential evidence of both professionals, carers and users is also of significant value and should not be understated. Suffice to say the primary objective should always be to minimize risk to the lowest level practicable and the appropriate use of equipment is part of that process. As stated previously it is important to introduce good skin management  and the importance of that should be stressed to all individuals involved with any client,  as well as encouraging the client themselves to take responsibility for their own well being if at all possible. Regular skin inspection ensures that where there is early evidence of skin damage, steps can be taken to minimize the risk of that damage extending and developing. Typical steps would include:

· Use of alternative equipment that has higher performance ability 

· Immediate referral to tissue viability specialists for appropriate medical intervention

Grading of seating products in terms of their performance should never be seen as a substitute for appropriate and detailed individual assessment should be made not only of the user but also of the seating product as not all types of materials behave in the same way.
For example: 
A good quality polyurethane foam cushion is often identified as being primarily a ‘comfort’ style product whereas in reality, if the quality is superior it may, in fact, give above average pressure re-distribution and, if used with a superior cover that has above average vapour permeability it will improve the evaporation of sweat thus impacting on the development of skin maceration and thus influencing it’s performance.

Visco-elastic foams allow for improved ‘immersion’ or ‘envelopment’ into the product and will reduce risk by enhancing pressure re-distribution. However to reduce the risk of ‘bottoming out’ these foams can be layered up with a base layer of polyurethane foam to improve efficacy.
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The effects of a ‘slow memory’ foam

Air filled products are used for end users who have had a history of skin breakdown or indeed have existing pressure sores or who would be deemed, following assessment, to be at high risk of skin breakdown. The action of the air in the cushion enhances capillary function in the skin and thus maintains blood flow and therefore oxygen uptake in the skin and as such can even be helpful in the healing process.
Gel cushions ensure enhanced pressure re-distribution and also have a positive effect on skin temperature management whilst minimizing the effects of shear forces.
Products also need to be evaluated in terms of :

Perceived comfort

Comfort is difficult to define as it is a subjective benefit and depends on a variety of different criteria.  End users have a variety of ways of testing this out and success will depend on elements such as:

· Body shape – including deformities

· Body weight

· Body size

· Medical history

When evaluating a product for comfort it is imperative that adequate time is allocated to the process, as all materials do take time to be responsive to the weight of the user.  For example a visco-elastic foam product may take 10 minutes to allow the user to become fully ‘immersed in’ or ‘enveloped’ by the foam.  As a consequence if evaluated immediately a false response may be given.
Pressure Re-distribution

Pressure can only be relieved in one area by transferring it to another so it is impossible to REMOVE pressure.  The goal therefore should be to ensure maximum contact between the body and the support surface and thus increase the size of the supporting area and therefore re-distribute pressure. The body therefore becomes ‘enveloped’ by or the support surface.
However care should be taken to ensure that the cushion does not ‘bottom out’ i.e. if it does not adequately support the client’s body weight, they will effectively sink into the cushion until the base supporting surface underneath the cushion is supporting the body weight rather than the cushion itself. Additionally the cushions ability to effectively conform to the anatomical shape of the user is influenced by the cover which needs to stretch and conform around that shape.  Ideally a cover should have stretch in both the horizontal/vertical planes as well as the 2 diagonal planes to improve the effectiveness in terms of maximizing pressure re-distribution and allowing immersion.
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Gelcell pressure mapping



Pressure mapping on seat canvas

Shear force reduction

Shearing occurs when the outer layer of skin remains static whilst the vessels and tissues underlying distort against the direction of movement. This is a particular issue if a user is sitting in their wheelchair in a reclined position so that the effects of gravity encourage the client to slide down the seating support.
Friction reduction

This occurs when the skin is dragged over the surface of a supporting surface causing a build up of heat which leads to an increasing risk of soreness and skin damage. This can occur as the result of the clients preferred transfer process.
Stability

Postural stability is directly related to comfort and influences independent functional ability and ease of transfers on/off the product. A sense of instability may even lead to mild motion sickness for some more sensitive users.

Heat Management/Vapour permeability

The speed with which skin breaks down is accelerated when the surface of the skin becomes hot and sweaty.  This can occur for a variety of reasons including the nature of the medical condition that the end user is suffering from.  For example it is not unusual for clients with a diagnosis of Multiple Sclerosis to have a tendency to increased sweat production, and, of course, people who are fighting infections will have a raised body temperature. If the specified wheelchair cushion is manufactured from a material that increases that tendency e.g. foams, it becomes necessary to address that as part of the processes. E.g.:
· Cushion covers may be vapour permeable to wick away moisture from the surface of the skin and dissipate that heat and moisture into the atmosphere.

2. Types of Wheelchair Cushions
When selecting wheelchair cushions the objectives are to:
· re-distribute pressure
· improve and maintain the client’s posture

· reduce shear

· provide comfort
· provide a stable base

· reduce transmission shock

· manage the build up of moisture and heat by the use of a variety of absorbent and breathable materials that can reduce insulating properties
· provide an easily maintained, repaired and easily sterilized solution

· provide for a durable and cost effective seating solution

Types of Cushioning/ Seating products
Wheelchair seating products can be categorized into:
· Custom seating – moulded and anatomically contoured to individual need

· Modular seating – i.e. built of different sections designed to be altered specific to individual user need
· Cushions - may be special by virtue of their contoured shape and/or materials that they are made from:
· Anatomically contoured to allow for the thigh bone to be supported horizontally and the pelvis supported in its upright/ neutral position. This then allows the spine to be in its erect position with the head balanced, which facilitates ease of movement. The pelvis is most effectively supported in this position with the addition of posterior support as well as inferior support.
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Note: upright pelvis on anatomically contoured cushion allows for upright spine and functional head position

· Materials used may be:

Foams e.g polyurethane or ‘fast memory’

‘slow memory’ or Visco-elastic







Gels







Fluid







Air

Comparisons of Seating product materials
	Type of material used
	
	Typical application
	Benefits
	Disadvantages

	Foam 
	Polyurethane


	‘|Fast memory’

Springs back quickly to manufactured shape

Range of densities appropriate to application

Often used as base layer to other materials
	Retains sculpting/shaping

Lightweight

Inexpensive


	Insulates



	
	Visco-elastic


	‘Slow memory’

Springs back slowly to manufactured shape

Often used as surface layer with PU foam


	Allows for enhanced body shape conformity
Good pressure re-distribution


	Insulates
Heavier than PU

	Gels
	
	Often used in conjunction with foams under specific vulnerable anatomical areas e.g. ischial tuberosities. Sacral area
	Good conformity
Static pressure re-distribution

Transmission shock protection

Good heat conductor so reduces heat at skin surface

Good sitting stability
	Heavy
Some gels may have specific characteristics e.g. may take on environmental temperature

	Fluids
	May be:

-oil based 
-water based 
	Usually used with other materials to give enhanced pressure protection to specific anatomical areas
	Effective pressure re-distribution
Good heat conductor
	Heavy
May be liable to puncture

	Air
	
	May be all air or air/foam
	Lightweight
Excellent pressure re-distribution

Adjustable

Enhanced immersion into seating support


	Care with set up
Requires monitoring

Some styles may feel unstable


2. Days Healthcare Seating Products
Days Healthcare seating range is designed to re-distribute weight and provide for pressure re-distribution at all risk levels. These products also support improved postural management in order to improve positioning which thus improves functional ability, independence and quality of life.
These are innovative products that are manufactured by combining a variety of differing materials thus enhancing the overall performance by marrying together the key benefits of the different materials which has the effect of thus minimizing the disadvantages of those same materials. Materials used include:

· Visco-elastic foam

· Polyurethane foam

· Gel

· Air

which thus allows for individuals needs to be addressed appropriately depending on the assessment of the individual, their risk or history of skin breakdown and the assessed postural needs.
Generally the range of products are suitable up to a maximum user weight of 130 kg (21 ½ stone) with the exception of the ‘Trio’ which is 80 kg. (sub 13 st) and are available in a variety of sizes, many starting as small as 14” seat width and some going up to a max. width of 20”. The covers are all designed to offer protection to both the user and the product and they aim to be fluid repellent, vapour permeable, stretchable and hand washable to 40 degrees with an anti-slip inferior surface. However, in my opinion, the covers would benefit from reconsidering the positioning of the company logo which is currently on the upper, and therefore potentially skin contactable, surface. All the cushions covers and the products themselves are marked with ‘Top’ and where anatomical contouring is used it is also marked ‘Back’ thus reducing the risk of the product being used inappropriately.

All these products have been developed to reflect the pressure care needs of users without compromising the sitting height of the user. None are over high, which will facilitate the user being able to sit lower in the wheelchair and thus have a lower Centre of Balance. This has the effect of making it easier for the user to self-propel and to take full advantage of standard features of the wheelchair such as the back rest height, arm rest height etc. 

The products in the range are:

Gelcell: this lightweight product used a combination of air and gel technology with a series of 34  6cm. square x 3cm. high air filled cells with a gel surface that is the body contact area. The air sacs are filled with air using a product specific pump and then excess air is released through an easy to operate valve to allow the user to ‘immerse’ into the cushion. This has the effect of enhancing and maximizing surface contact area thus maximally re-distributing pressure. The air around the cells helps to manage body temperature and reduce the build up of body heat and the attendant possible skin maceration. The gel upper surface feels cool to initial touch which can also assist with temperature management. This product is ideal for users who have a history of pressure sores or who are at significant risk of skin breakdown. However because the cushion only has one valve there is a tendency for this product to feel a little unstable so should be used with caution by users who have issues with sitting balance or unstable transfer methods.
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GelCell2: this product is similar in principle to the Gelcell but has 48 cells in a variety of differing sizes with smaller and less deep cells to the rear of the product and 2 valves. Therefore as well as affording the pressure re-distribution ‘immersion’, as with the previous product, it also assists with a degree of posture management by facilitating correct horizontal alignment of the thigh bones with the pelvis in its neutral position. There is also the possibility of catering to a degree of pelvic asymmetry by the adjustment of the valves specific to user need. Its application therefore is similar to the above but has additional advantages as outlined.
Both the air filled products are supplied with emergency repair kits which, given the potential high risk nature of the clients using these products and the very air cell design, is commendable.
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Duogel Contour: an anatomically contoured cushion which uses foams and gels to affect its pressure re-distribution properties. The base contouring is achieved with the use of polyurethane foam and provides for medial and lateral thigh positioning as well as support for the greater trochanter of the thigh bone. The thigh troughs are lined with Trugel and the ischial sitting area is lined with Flogel set on to a Visco-elastic slow memory foam base. It gives good comfort and sitting stability as well as good pressure re-distribution and could be used, following detailed risk assessment, for wheelchair users at risk of skin breakdown. Because it is crucial to the effectiveness of this product that it is used the correct way round, not only is it marked with the top  it is also marked with ‘back’ on the cushion itself inside the cover.
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Easy: a multi use cushion that could equally well be used on a static armchair or car seat as well as a wheelchair. It has a layer of Flogel sandwiched between an upper and lower layer of Visco-elastic foam. The gel has the effect of reducing the risk of the cushion bottoming out whilst maintaining effective pressure re-distribution and facilitating the user becoming ‘immersed’ into the slow memory foam. Because of this design it allows the cushion to be fully rotated in use and is excellent for users and/or carers who have difficulty in applying more complex products. It also has the benefit of a fully waterproof inner cover and waterproof wipe down outer cover.
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Trio: an ultra-light cushion that benefits from four sections of Flogel being positioned in to a polyurethane base with a Visco-elastic foam upper layer. As it has no front and back it can be positioned either way, but there is a very definite top and bottom. Only by sitting on the Visco-elastic layer will effective pressure re-distribution be achieved. This product is suitable for use by users who are risk assessed as being at risk of skin breakdown but it does not afford aggressive posture management, only in as much as the envelopment by the slow memory foam allows. It has the benefit of an additional fully waterproof yet vapour permeable inner cover so is ideal for the incontinent user.
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In order to assist the prescription process it is important to evaluate, compare and contrast the features of the products and thus identify their benefits and suitable application:

Below is a grid detailing the Days Healthcare seating products which are categorized according to key seating features and given a performance rating based on internal evaluation.  This facilitates a comparison of the performance of one product against another in order to assist selection of an appropriate product. 
The key used is as follows:

*
low performance

**
medium performance

***
high performance

****
exceptional performance

	Cushion
	Gelcell
	Gelcell 2
	Duogel

Contour
	Easy
	Trio

	Materials used
	Air/gel
	Air/gel
	Gel/PU & Visco foam
	Gel/VE foam
	Gel/PU & Visco foam

	Cushion weight
	1.3k
	1.3k
	2k
	1.5-1.7
	1.4-1.5

	Max. User weight
	130k
	130k
	130k
	130k
	80k

	Level of Wheelchair Dependency
	****
	****
	****
	***
	***

	Ease of Standing Transfer
	***
	***
	**
	***
	***

	Sitting Stability
	***
	***
	***
	**
	***

	Postural Positioning
	**
	**
	****
	**
	**

	Pressure Re-Distribution
	****
	****
	***
	**
	**

	Shear Force Reduction
	***
	****
	**
	**
	**

	Deformity Accommodation/Correction
	**
	**
	***
	**
	**

	Heat Reduction
	****
	****
	***
	**
	**

	Moisture Management
	****
	****
	***
	**
	**

	Ease of Maintenance/ application
	****
	****
	***
	****
	***


Conclusion
With increased understanding of the effects of improved pressure care and posture management, it is important to recognize the role of appropriately developed products to achieve these goals. The ability to evaluate the features and benefits of products is crucial. Only be understanding the performance properties of different materials and the contouring of products and then being able to relate to clinical need, can a confident product decision be made.
Key Points

1. Seating products should always be prescribed specific to individuals assessed needs.
2. A thorough physical evaluation of the client’s presentation and level of associated risk supports the decision making process.

3. A detailed evaluation of wheelchair user’s activities of daily living and level of functional independence is an integral part of the evaluative process.

4. Maintenance and daily care of the products ensures on going quality of performance.

5. Understanding exactly how seating products actually work will improve the success rate of appropriate product prescription.
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