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Abstract

The purpose of this study was to investigate two different kinds of socks on physiological responses at
an ambient temperature of 35+1°C and relative humidity of 50+5%. Five healthy women wearing normal
socks or toes socks, participated as the subjects, Rectal temperature, skin temperatures, sweat rate, blood
pressure, pulse rate and questionnaire were measured. Rectal temperature and mean skin temperature
were lower after exercise at wearing toes socks. Sweat rate was higher at wearing normal socks and
blood pressure and pulse rate were tend to higher at wearing toes socks. Thermal comfort, temperature
sensation and hurnidity sensation were better wearing toes socks than wearing normal socks but wearing
comfort was better at wearing normal socks, These results will be discussed from the viewpoint of
thermoregulation, AVA(Arterio Venous Anastomosis), and count current heat exchange,
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Table 1. Physical characteristics of subjects

. Height  Weight BSA
Subject Age (em) (kg) (m?)
S1 23 162 49 1.450
S2 29 158 47 1.400
S3 25 159 48 1.419
S4 25 160 45 1,385
S5 22 158 46 1,387
Mean 24,8 159.4 47 1,408
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Table 2, Scale of subjective rating
Temperature Humidity Themal Wearing
Sensation Sensation Comfort Comfort
+3 hot +3 too wet +4 very uncomfortable +4 very uncomfortable
+2 warm +2 wet +3 uncomfortable +3 uncomfortable
+1 slightly warm +1 slightly wet +2 slightly uncomfortable +2 slightly uncomfortable
0 neutral 0 neutral +1 comfort +1 comfort
—1 slightly cool —1 slightly dry
—2 cool —2 dry
—3 cold —3 too dry
Table 3. Characteristics of knitted fabrics for socks
: Fabric Yarn Areal : Moisture Moisture -
Sample  Material tKntlt density count weight T}E]Cknfss in permeability” (V&/’el.ght)
struc ure(CPIXwPI) (Ne) (g/cmE) mm (%) (g/mzh) g/piece
Normal — cotton purl 25x21 12S 0.025 0.98 6.4 267 25,542
Socks 100% stitch
Toes  cotton purl 25% 21 12 0.025 0.98 6.4 267 26411
Socks 100% stitch
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Fig, 2. Experimental schedule.

m 3 3

1. IRt
. L= vy

e
e

gol M e dF2o2A HR2E 343
I. Fig. 32 44 e 7122 & 3 ¥
W Holth YHF Rest]7]7 Foll Adnt
Lot Eod FRET 1%0TH] fo
Mg AR ARG, 94 208
AlZtshaA 28 Ele] 2 BFAA §3
o ol drtet Bely Fd LA
FL FGARTG HFL AL
o ASHA 5 2EE
(P<001). Restlldl X W7ter wely g 244
g

424

bl

i
flo &

ox
ol
[ o oft N‘O Nio

O Nord i 2k oft Mo
e r
r N om
2

i+

g

63

Change of rectal temperature(°C)
Rest 1

05 -
Exercise

Rest I

041
031
021
01f

---- Normal
-~ Toes

ok

—0.1

0 20 40 60
Time(min)

Fig. 3. The change of rectal temperature in “Normal”
and “Toes” conditions, 0 at the abscissa is the
time when the subject entered the chamber,
Dotted line : Normal Socks, Solid Line : Toes
Socks.
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Fig. 4. The change of mean skin temperature in
“Normal” and “Toes” conditions, 0 at the
abscissa is the time when the subject entered
the chamber. Dotted line : Normal Socks, Solid
Line : Toes Socks.
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Fig. 5. The change of foot temperature in “Normal”
and “Toes” conditions, 0 at the abscissa is the
time when the subject entered the chamber.
Dotted line : Normal Socks, Solid Line : Toes
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Fig, 6, Sweat rate obtained during all experimental
period. Dotted square : Normal Socks, Solid
square : Toes Socks.
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Table 4, The results of subjective rating
Temperature Humidity Themal Wearing
Sensation Sensation Comfort Comfort
Normal Socks 1.34* 1.40 1.70 112
Rest |
Toes Socks 1.06 1.20 148 128
. Normal Socks 2.94 302" 316 172
Exercise
Toes Socks 2.68 272 298 2.10
Normal Socks 1.92 234 2.38™ 1.42
Rest 1
Toes Socks 172 2.00 212 1.46

*p<0.05, "p<0.01
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