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Abstract

This study was carried on to investigate the effect of physiological significance of hand and foot
on thermoregulation and thermal pleasantness in clothed man. Oral and skin temperatures after immersing
hands and feet in the cold or the warm water at T, of 25 and 20T, respectively, were compared with
four types of garment worn by two healthy male subjects. Four types of garment expressed as A,
B, C, D, were determined by the exposed areas of extremities - hands only are exposed in A, feet
only are exposed in B, both hands and forearms are exposed in C, and both feet and legs are exposed
in D.

Major findings observed reveals that oral temperatures in D were generally maintained higher than
those in A, B, and C. This is probably because the size of exposed areas rather than skin temperatures
seem to determine the level of core temperature. Also, obtained result that thermal sensations felt
by the subjects in foot are more closely related to local skin temperatures when they are compared
to those in hand. From these findings it would be suggested that the significance of hand and foot

in temperature regulation appears to be connected more with behavioral than with physiological.
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Fig. 1. Exposed parts of body surface

Table 1. Physical characteristics of subjects

7 Subject | Age Hexght(cm) 1 Weight(kg) BSA*(m?)
TK | 19 1690 | 5.7 165
KK |19 1620 l 596 165

* BSA(Body Surface Area) =Height""®X Weight**X 7246
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A o o | o | 1o socks | 1,072 53
B o | o ‘ | ] 0 " gloves 1057 72
C 0 0 [ 0 \ socks 988 114
p o L/o oo Lo gloves | 922 206
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Table 3. Thermal comfort and thermal sensation

1 Thermal comfort Thermal senfanon

71 ‘ wrr;f:)nable N very hot B
2 | slightly uncomfortable hot

3 | uncomfortable | warm

4 | very uncomfortable slightly warm

5 neutral

6 slightly cool

7 cool

8 cold
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Fig. 2. Average oral temperatures (T..) of the two subjects
worn in A (@), B(M), C(A) and D (@). Top  at
25C, Bottom : at 20C. Slashed areas represent im-
mersion of hands and feet in the cold water (Top)

and warm water (Bottom).
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Table 4. Comparison between rectal and oral temperatures
of the two subjects during 60 minutes after immer-

sing hands and feet in warm water

Garment tvpe‘ rectal temperature(C) | oral temperature(C)

A 3697+ 005 36.88+ 007
B 37.17+ 002 3689+ 0.09
C 37.09+ 006 3693+ 0.08

3698+ 007

D 37 14+ 0.05

leues are mean *+S. D.

woagol HRAh olajel] ere xpalE AE oy
Arellefl A AR 7]5s ehod ot P ate R AA R
& bl B et deslel, logd
2ol A 34oll A EFMe]dyPg e wies
Thermistor (TECHNOL SEVEN, Hybrid Recorder K370,
Japan) & AHEstel B 2] e AFHoT

— 166 —



Vol. 18, No. 2, (1994)

Aeta, obge] FAHEE 15% HHoE HAHE A
ZE Table 494 vlastdct AR, AL 77
Bk of 02CEA fREgd e, AL P4
25 Dl 7b A FAEs AEE chehidch
o2 o HepdZE A9t B (p<0.01), A% C (p<<0.05),
A% D (p<005)9l 4 A9 o] & Ho] 23]
Aol e} ulseg AoE Jepd A gleh 2, B
Hag ANE 7] gz g 2F Ee A

F}O H JlN'

B¢ "av) vy 4"}
2. I #2
W ) A E B Han) s 4579 9
kol Fogk zbolrt glolow, *HH’ 9] HR22
slEloll Auk A—D (p<005)oll A zbo] & el A 9

<

°ﬂ-*— 4'~""7P°ﬂ folgk zel st sk FrkrE "*Hii‘
ol #AH2-2 YA el A—C (p<00D), B—
(p<005) C—D (p<o0D el A, 272 Foll= A-
(p<005)°ﬂ*1"* frelgh zbelrt glolem, ¥ ] 3?’~
7hee) F R Cold b RA FAEe A

‘*"l‘ﬁr/} A Aol Az grfel & mEdtd & W}
HEs9E R vre] 9520 A fFA=
o}, B ool e S &3 C7F 953 A B,
DR} el Fo dokris AL FET whgt AR
o]u},

duben &g 3HEo] gaw du5 o) °;1°1L1r
o2, t3F 9 ¥ (countercurrent heat exchange)oll 2
slo] BHE Ao Salo] o & Agure} o];“,] ’QTE
e Fol7kA, Aol L& HA A F A3 ®Hel
Ao Ashez && v #3 A2} B
obyl 37 Feoll k&l AeilAul, P20 Hho
B2 o3 AP S A slr|o & oep @ 7 ol
22}, Livingstone 5 29 QAFoME 255 &%
FEol FT A Fol] ASS 52 gFYe) 2}
gk Ze] BAE ) oleldt AR nlRe B oo,
B Ao M= &3 o] YA Yz
gFAdmete] fbd Fee] 4 HPfFHe] Yo
1z ¢teng shujgtol, zste] x&% C
Eoll 4] o)n] X7} ol FFAWe] AlNel IR
FalEe] Fhge] Higo]l tia A {38 Aol of
U7 AZEr 2 e AR A g vAR

1o
ot
o
e

Skin temperature ('C)

r 1
=50 =20 0 30 60

Timme (min)

Fig. 3. Average skin temperatures of hands (closed sym-
bols) and feet (open symbols) of the two subjects
worn in A (@, C), B (W, (), C (A, &) and
D (@, O). Top : at 25C, Bottom © at 20C. Slashed
areas represent immersion of hands and feet in the

cold water (Top) and warm water (Bottom).
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