
A 1 degree Celsius increase in sacral skin temperature increases pressure ulcer risk
as much as an increase of 14mmHg in pressure [6].

A significant difference has been found between temperature at the mid-thigh and
temperature at the ischial tuberosity (IT), regardless of cushion material or type [7,
8].

The majority of sales brochures for temperature regulating cushions do not include
quantitative test data.

Whilst some cushion brochures describe 35 degrees Celsius as a therapeutic skin
temperature, one study found that holding skin at this temperature causes deep
tissue breakdown [9, 10].
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Method
An appropriate testing standard could
not be found to compare the
temperature regulating properties of
existing cushion technologies. As such,
a method was developed, which
included:

1 healthy able-bodied participant.

Digital thermometer sensors attached
to skin at the mid-thigh and IT.

A 2-hour sitting period on each cushion.
Skin and room temperature recorded
every 5 minutes.

4 commercially available cushions,
marketed as temperature regulating: 

JAY ClimaZone, which includes air
suspended fibres that aim to
encourage airflow [11].
JAY Balance with Cryo Fluid, which
contains microbeads filled with
paraffin wax that aim to actively
transfer heat from the skin [10].
Recare Supracor Stimulite Classic,
whose perforated honeycomb
design aims to encourage air
circulation [12]
Vicair Adjuster O2, whose open
structure of SmartCells aims to
provide temperature regulation [13].

1 reference cushion, not marketed as
temperature regulating: JAY Lowzone+.

2 Evazote (EV30) custom contoured
foam carve cushions. One with an air
channel (see below).

Results Main Findings
In agreement with literature, a
statistically significant difference was
found between  temperature at the
mid-thigh (mean = 36.6 degrees Celsius)
and that at the IT (mean = 34.9 degrees
Celsius) with p<0.05 significance level
(p = 0.0144).

The total temperature rise at IT was
lowest on Cushion B, but highest at
mid-thigh on the same cushion.

The maximum difference between final
temperatures on each cushion is 3.1 and
1.9 degrees Celsius at the IT and mid-
thigh respectively. The effect of this on
pressure ulcer risk could be clinically
relevant.

There was a minimal difference in total
temperature change between modified
and unmodified custom cushions,
suggesting that the air channel may not
be an effective method of limiting
temperature build-up.

Under these conditions, the skin
temperature measured on the
reference cushion (Cushion C) was
lower than that on several of the
temperature regulating cushions.
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Pressure ulcers cost the NHS over
£3.8 million every day and can lead to
morbidity and mortality [1, 2].

Skin microclimate changes are a
known pressure ulcer risk factor [4].

Half the number of wheelchair users
in England develop a pressure ulcer
in their lifetime [5].
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Future Work
More trials are required with larger
sample sizes, including patient cohorts,
so that an analysis of variance may be
conducted. This would provide a
quantitative comparison of the cushion
technologies.

More or different reference cushions
should be included in future trials to
minimise selection bias.


