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What are You Looking for in 
a Cushion? - Part One

Friction

One of the most frequent causes of tissue damage occurs during transfers on and off the cushion.  Use 
of a smoother water-resistant cover rather than a mesh cover, reduces the risks from friction.  On the 
other hand, people do not like very slippery surfaces, since they find it difficult to keep their posture.  

Shear

Shear is a much more complicated matter, and reflects on what is happening between the layers of 
the skin, and to the individual cells in the tissues of the backside.  Current thinking is that differential 
pressures across a skin cell can distort it to the extent that the cell membrane is compromised, and cell 
contents thereby become unbalanced, leading eventually to cell death. This has a more immediate 
damaging effect than occlusion of blood vessels affecting nutrient perfusion of the cells.  To reduce 
the potential cell damage we want a cushion that will spread the forces on the skin as broadly and 
evenly as possible.

Fail Safe 

When selecting a cushion consider the consequences for the individual, and the risk of tissue damage, 
in the event of failure.  Pure air cushions, if punctured, can leave the user without any protection.  
Fillings that move out of place can leave the ischials exposed. Foam that develops a set will no longer 
provide immersion. Etc.

Microclimate - Moisture

Of the factors that can lead to pressure ulcers developing, the most common ones are those that 
affect the stratus corneum and epidermis, the outer layers of the skin.  Apart from the effects of 
friction mentioned above, the microclimate is the next most important. It is important that the 
cover of a cushion is breathable so that water vapour from perspiration can wick away, and for air to 
circulate.  Moist skin will undergo greater frictional forces than dry skin, and therefore it is important 
to maintain a microclimate around the skin that reduces this risk.

Microclimate - Temperature

Sitting on a cold material that takes time to reach body temperature will cause blood capillaries to 
close down, and affect the nutrient supply to the cells of the skin. On the other hand, one degree 
Celsius increase in temperature lifts the metabolic rate by 13%, and thus if the skin tissues heat up, 
there is higher demand for oxygen and nutrients, and a greater need to remove metabolites.  A 
cushion cover, and cushion materials that allow for temperature regulation within a limited range will 
obviously be beneficial to the user: not cold to sit on, and no tendency to heat up with time.  Good 
airflow around the skin is the sign of a good cushion design. 

Tissue Integrity
For anyone who has to spend any extended time on a cushion, the first concern will always be tissue integrity.  
We all know the discomfort of sitting for more than 20 minutes on a theatre or restaurant seat where the foam has seen 
better days, or sitting on a plastic or vinyl-covered seat on a warm day with nowhere for the perspiration to go.
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Fig 1. Controlling the Pelvis

Pressure – Immersion and dispersion

Where the factors listed above affect the outer layers of the skin and can lead to Stage 1 and 
2 ulcers, pressure differences have a greater impact on deeper tissues especially around bony 
prominences such as the ischial tuberosities. Since altering an individual’s mass is not a ready 
option, the best way to reduce the forces around the deep tissues is to spread the forces over a 
wider area underneath the buttocks, displace more under the thighs than under the pelvis, and 
take forces where possible under the feet, forearms, and back.  To achieve the spread of forces 
over a wider area we look for greater dispersion, and this can be achieved by increased immersion 
into a cushion, and this is best achieved by air dispersion in an air-filled or air-foam cushion.

Be careful when considering using a cushion that has been contoured to an individual’s backside.  
For example, following a Spinal Cord Injury (SCI) the buttock tissues will atrophy over the first few 
months after injury, so what was a good fit for optimal immersion, after a while will cease to be a 
good fit.  What happens next is that fatty deposits build up in the skin tissues, and over the next 
few months the tissues will grow to a greater volume than immediately after the injury, and the 
‘overflow’ around the contoured shaping puts damaging stresses on the buttock tissues in these 
areas. 

The thigh tends to be much larger at the hip end (proximally) than at the knee end (distally). Thus 
the natural biomechanics of the positioning of the femur mean that to get pressure redistributed 
evenly along the thigh, the feet need to be dropped close to the floor, or else you need a wedge 
under the thighs (see Fig. 1  3  ).  

Avoid the temptation to achieve this by putting ‘dump’ into the seat, since this will put the 
individual into a posterior tilt, lead to a kyphotic spine, and impair physiological function due to 
restriction of the abdominal space.

Likewise, it has been found that adding gluteal support at the rear of the cushion into this softer 
tissue can take pressure from the bony parts of the pelvis – this also has postural benefits.


