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the output and the applied pressure and are
commonly sensitive to temperature and curvature
(Barbenel, 1983).

A recently described combination of a fluid
filled sensor bag and pressure transducer
(Barbenel and Sockalingham, 1990) has been
used to measure the interface pressure beneath
elastic bandages, and has considerable
application in measuring interface pressures
including the interface between the subject and
the support surfaces.

All the sensors described above appear to be
sensitive to the interface conditions and will
generally not produce the same output reading
under identical test conditions. This makes the
quantitative comparison of the work of different
groups using different sensors difficult. In
addition care must be taken in interpreting the
absolute values of pressure-time tolerance curves
(as in Fig. 2) as these measurements will depend
on the sensors used for carrying out the initial
research.

Pressure sore prevention

The pressure beneath a subject seated in a
wheelchair is not uniformly distributed, but is
highest over the bony prominences of the ischial
tuberosities and the greater trochanters, the sites
at which pressure sores are most prevalent
(Barbenel et al, 1977). The assessment of
patients, available support devices and the
matching of the two are discussed in Choosing a
Wheelchair System (1990) and elsewhere in this
supplement. The starting point for pressure sore
prevention must be the provision of a suitable
wheelchair, correctly adjusted for the patient. The
rationale for pressure sore prevention consists of
three aims:

i) to limit the duration for which pressure acts,

ii) to reduce the peak pressures at vulnerable
sites by distributing the pressure beneath the
patient more uniformly or selectively
unloading at-risk sites,

iii) to eliminate as far as possible such
unfavourable factors as friction, poor posture
and malnutrition.

Patients who can make regular movements
should be trained and encouraged to provide
regular pressure relief by push-ups or rocking
from side to side. The preferred frequency and
duration of pressure relief is largely a matter of
personal opinion and values which have been
suggested include ten seconds relief every ten
minutes (Noble, 1981), to one or two minutes
relief every hour (Watson, 1983). Measurements
suggest, however, that patients actually make
relief movements at irregular intervals and that
the periods of relief are of variable duration

(Fisher and Paterson, 1983; Barbenal etal., 1984;
Merbitz et al., 1985; Ferguson-Pell et al., 1990).

The magnitude of the peak pressures is less
amenable to simple modification. Since it is not
possible to make any great reduction in the weight
supported by the wheelchair seat, the average
interface pressures cannot be reduced to any great
extent. Major alterations can only be achieved by
redistributing the pressure to make it more
uniform and to reduce it over the “at-risk” sites.
These aims can be achieved by the provision of a
suitable wheelchair cushion and the aim of any
pressure sore prevention programme for seated
wheelchair users must be the choice, provision
and maintenance of a suitable wheelchair
cushion.

The specific wheelchair cushion is probably of
secondary importance, compared to its ability to
redistribute the pressure, and expert systems have
shown promise as an aid for selecting an
appropriate cushion (Ferguson-Pell et al, 1989).

The correct support surface is that which can
achieve as satisfactory a pressure distribution as is
possible and produces no tissue trauma. The
primary objective in providing a cushion for
wheelchair users to prevent pressure sores is to
ensure that the pressures over sites at high risk of
developing sores, particularly the ischial
tuberosities, are as low as possible and preferably
less than 40mmHg. This can only be established
by interface pressure measurements with the
patient sitting on the chosen cushion. Failure to
achieve the desired interface pressure on the
cushion selected should logically lead to the
evaluation of other cushions. It is, however, not
always possible to reach the desired low pressure
level and it may be necessary to provide the
patient with cushions producing higher than the
desired pressures. This should always be
associated with special care to ensure that the
patients carry out routine pressure relief
exercises.

There is considerable variation between
patients in their tolerance of pressure. This is
reflected in the shaded area of Figure 2 which is in
an area of uncertainty and doubt. The suitability
of a wheelchair cushion for a patient can only be
assessed by inspection of the tissues after the
patient has used it. Localised areas of erythema or
elevated temperatures are warning signs of tissue
trauma and action should be taken to prevent
further tissue damage.

Wheelchair cushions have limited durability
and after continual use often show a degradation
of performance with a danger of increased ischial
pressures. As part of any wheelchair and
wheelchair cushion provision service, follow-up
procedures are essential. The provision of a
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satisfactory wheelchair and support surface
requires considerable skill, but change with time
in the condition of both the devices and the
patients, makes it mandatory to recognise that the
provision of such assistive devices is the first stage
of a programme of continuing care rather than an
end in itself.
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