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Clothing plays an important role in maintaining homeostasis of the body under various
environimental conditions. It is necessary to obtain basic data about physiological
responses under exercising conditions in order to design comfortable, functional and
healthy clothing for daily use, work and sport. We have been conducting progressive
studies focusing on the influence of postures on the physiological responses of the hu-
man body from the viewpoint of clothing physiology. In our first study, regional evapor-
ation rate from the human body at rest and the effect postures have on it, that is,
pressure-sweating reflexion, was examined, Next, the influence of postures on physio-
logical responses of the human body during exercise were examined. In the present
study we would like to show the resuit of influence of clothing pressure on physiological
responses in different exercising postures,

The experiments were carried out in a climatic chamber under the environmental con-
dition of 30+1% air temperature, 50+10% relative humidity and 0.2m /s air velocity.
The subjects were six healthy female students, whose height, weight and body surface
area were 1.599m, 51.19kg 1.52m?on average, respectively. Clothing consisted of two
kinds of sportswear, one of non-pressure and one of pressure. Both had the same shape
of short sleeves and short pants and were made of the same material of 90% nylon /10%
polyurethane. As for the underwear, the same brassiere and shorts were used. A fif-
teen-minute leg exercise at 50% of maximal oxygen intake (VQO, Pmax) was performed
in supine and sitting postures by use of a bicycle ergometer. Maximal oxygen intake,
metabolic rate, heart rate, rectal temperature, skin temperature at forehead, chest,
forearm, hand, thigh, leg and foot, blood flow rate at chest, finger and thigh, and
sweating rate at back, forearm and thigh were measured during the exercise,

The results obtained in this study were summarized as follows : 1) VO, Pmax during
exercise was affected both by the posture-high in the sitting posture and low in the su-
pine posture, and by the clothing pressure-high in the pressure suits and low in the



non-pressure suits, 2) Heart rate showed similar results as VO, Pmax. 3) Rectal and
mean skin temperature showed a similar change during exercise. They initially
decreased in the first several minutes of exercise and then increased rapidly until the
end of exercise. Both temperatures were affected by the posture, but the directions
were different, that is, rectal temperature was higher in the sitting posture than in the
supine, while the mean skin temperature was higher in the supine posture than in the
sitting. 4) Blood flow rate increased during exercise, The restraint of the increase by
clothing pressure, however, was observed on the finger and thigh. Blood flow rate on
the chest was not affected by the clothing pressure but was affected by the posture,
lower in the supine posture than in the sitting. 5) Sweat rate on the back and the fore-
arm were lower in the sitting posture than in the supine hile sweat rate on the thigh
was lower in the supine posture than in the sitting.

From these results, it could be concluded that the physiological responses were affec-
ted by both exercise posture and the clothing pressure, The increase of aerobic power
and the restraint of blood flow rate on the finger and thigh by the clothing pressure
suggested that the most suitable clothing pressure showed be selected for designing
functional clothing such as sportswear and working attire, From the sweating response
that showed the evident pressure reflex by the exercise posture, the influence of the
posture should be taken into consideration when designing clothing such as night wear
or hospital clothes,
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