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Effects of Humidity-Controlled Air Ventilation Using a Ventilation Device on
Skin Pressure Injury

Daiji Miural), Narumi Yano" , Akio Kamijo” , Lan ZhangZ), Jian Lu2>, En Takashi"

Abstract

Normal skin has a barrier function against external stimuli, but in vulnerable states such
as maceration and dry skin, it can be easily damaged. In this study, we investigated the
effects of humidity-controlled air on the onset of compressed skin injury using a ventilation
device to blow humidity-controlled air on compressed skin.

Rat skin was compressed using magnets, and eight compressed skin injuries were
created at four sites per rat (32 wounds). The 32 wounds were classified into three groups
as follows: dry group (humidity of approximately 25%; 10 wounds), intermediate group
(humidity of 40-50%; 12 wounds), and high humidity group (humidity of 70% or higher;
10 wounds). The rubefaction area, severity, and ulcer incidence were measured. The
reddish area was significantly smaller in the intermediate group than the high humidity
group (48 hours after decompression; p<0.05). Optical density, which indicates the severity
of rubefaction, was significantly lower in the intermediate group than the high humidity
group (24 and 48 hours after decompression; p<0.01 and p<0.05, respectively). The total
number of ulcers was significantly higher in the high humidity group and significantly
lower in the intermediate group (p<0.05).

The results showed that the incidence of compressed skin injuries was reduced and
healing occurred at an early stage due to ventilation of the compressed area using air with
humidity adjusted to approximately 40-50%. It was also shown that by ventilating the
compressed area with air adjusted to humidity of 70% or higher or of 25%, the incidence
of compressed skin injury increased, and healing was delayed. These findings suggest that
when the onset of compressed skin (i.e., pressure ulcer) can be expected, the appropriate
adjustment of skin humidity during compression will prevent the onset of compressed skin
injury and lead to early healing.
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