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Table 1. Physical characteristics and \.’ozmx of the subjects.

Age Height Wight %Fat* \.,Ozmax”
(Yrs) (ecm)  (kg) (%) (L/min)

Name  Sex

BAB m 19 173.9  66.7 8.4 3.3
KAW m 19 167.5 65.1 15.0 3.3
KGH m 18 166.4 57.7 10.2 3.1
KGH m 20 164.9  60.8 11.4 3.7
MIT m 20 167.2 58.5 12.0 2.9
SIR m 19 169.8 55.9 7.0 2.8
TAN m 18 173.1 67.2 14.0 3.2
WAT m 19 162.5 54.8 11.0 3.0
Mean 19 168.2 60.8 1.1 3.2

SD 0.7 3.7 4.6 2.5 0.3

*%Fat was estimated by B-mode ultra sound wave method.
**VO:max Was measured by incremental treadmill running on land.

propeller

Fig. 1. The schema of water walking flume “FLOWMILL".
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Table 2. Skin temperatures (chest, arm, thigh) during

treadmill walking in water at 25, 30 and 35C.

Each date shows the mean and SD (n=38).

Skin temperature (C)

Chest Arm Thigh

25C mean SD mean SD mean SD
Rest on land 33.60 0.74 32.75 0.79 32.44 1.15
Omin 33.67 0.83 32.71 0.65 30.64 1.15
10min 33.75 0.97 32.74 0.94 29.19 1.25
20min 33.91 0.90 32.90 1.16 29.39 1.35
30min 34.08 1.01  33.20 1.42  29.43 1.41
40min 34.43 1.17 33.66 1.78 29.59 1.60
50min 34.88 1.08 34.31 1.79 29.80 1.74
60min 35.01 1.00 34.60 1.68 29.94 1.75

30°C mean SD mean SD mean SD
Rest on land 33.26 0.73 32.60 0.72 32.94 0.40
Omin 33.31 0.56 32.28 0.76 32.36 0.42
10min 33.59 0.91 32.53 0.66 31.95 1.02
20min 34.65 0.88 34.04 1.04 32.45 1.32
30min 34.88 0.98 34.78 1.10 32.63 1.39
40min 34.90 0.92 35.05 1.06 32.65 1.42
50min 34.93 0.83 35.06 0.93 32.72 1.38
60min 34.98 0.70 35.21 0.83 32.81 1.39

35C mean SD mean SD mean SD
Rest on land 33.56 0.37 32.67 0.60 33.42 1.27
Omin 33.61 0.26 32.61 0.48 34.78 0.53
10min 35.05 0.82 34.14 0.63 35.98 0.45
20min 35.76 0.37 35.68 0.41 36.16 0.37
30min 35.83 0.36 35.73 0.44 36.18 0.36
40min 35.93 0.35 35.89 0.42  36.19 0.37
50min 35.86 0.35 35.81 0.45 36.16 0.38
60min 35.80 0.37 35.98 0.41 36.22 0.37
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Fig. 2. Changes of mean skin temperatures during treadmill walking in water at 25, 30 and 35C.
Each data point represents the mean + SD (n=8).
a: 25 vs 35°C, b: 25 vs 30°C, ¢: 30 vs 35C (p<0.05 between temperatures).
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Fig. 3. Changes of rectal temperatures during treadmill walking in water at 25, 30 and 357C.

Each data point represents the mean = SD (n=8).
No significant differences at 25 vs 35C, 25 vs 30°C and 30 vs 35C.
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Fig. 4. Changes of mean bady temperatures during treadmill walking in water at 25, 30 and 35°C.
Each data point represents the mean + SD (n=8).
a: 25 vs 35°C, b: 25 vs 30°C, c: 30 vs 35C (p<0.05 between temperatures).
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Fig. 5. Changes of RTS during treadmill walking in water at 25, 30 and 35C.
Each data point represents the mean + SD (n=8).

a: 25 vs 35°C, b: 25 vs 30°C, c: 30 vs 35C (p<0.05 between temperatures).
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Fig. 6. Difference of body weight between before and after walking

in water at 25, 30 and 35C.

Each data point represents the mean = SD (n=8).
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Effects of water temperatures to thermal responses
of the body during walking in water

Tomihiro SHIMIZU*, Kazutaka FUJISHIMA**
Tetsuro OGAKI**, Noboru HOTTA**

ABSTRACT

The purpose of the present study was to compare thermal responses of the body on
different temperatures. Eight healthy men were the subjects in this experiment, and they were
in average 19.0+0.7in age, 168.2+3.7cms in height, 60.8+4.6kgs in weight, and 11.1+2.5%
in body fat,

The subjects first rested on land for 30 min. then walked on the water treadmill,
“Flowmill” (made by Japan Aquatec Co., Ltd.), for 60 minutes with water level set at
xiphisternum for each subject under waer temperature et 25, 30, and 35C. All subjects
were tested under the burden of 50% \./ozmax, which was calculated from the treadmill
walking on land,

The results of the mean skin temperature showed: At 25°C water temperature, it
decreased at 1°C until 10min. from the start fo walking in water and increased gradually
afterwards. At 30°C, it increased at 1°C during 10-20min. of walking in water and stabilized
after 30 min. At 35°C, it increased continuously until 20 min. of walking in water and
stabilized afterwards.

These mean skin temperature results under different water temperature conditions
showed statistically significant differences from 10 min. until the end of walking in water,

Results_fo the rectal temperature showed gradual increases during walking in water
except during first 10 min. at 25°C, No statistically significant differences were detected
among different water temperature conditions,

The results of mean body temperature showed: At 25°C it decreased until 10 min. of
walking in water and increased gradually at 0.6°C in every 10 min. afterwards until the end
of walking in water. At 30°C, it increased rapidly duing 10-20 min. of walking in water and
gradually increased afterwarda. At 35°C, it increased continuously until 30 min. of walking
in water. Under different water temperature conditions, the body temperature showed statistically
significant differences at the beginning of walking in water at 35C compared with other
water temperatures. From 10 min. until the end of walking in water, statistically significant
differences of the body temperature were detected among different water temperature.
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