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A Comparision Study on the Variation of Skin Temperature
on the Adult Male « Female at Environmental Temperature

ABSTRACT

With a view to providing basic data for designing male’s and female’s clothes, healthy males and
fernales(five each) were exposed to three different environmental temperature(20£1.0C, 28107, 32%
10T) in the nude. Their adaptation of skin temperature, physiological responses(rectal temperature,
blood pressure, pulse rates) and psychological reactions(thermal, comfort and perceptive sweaty
sensations) were analyzed as follows;

The subjects’s skin temperature had a similar look of adaptation, but the stability of skin temperature
differed at the 20£1.0TC and at the 2812 1.0C. Males had higher skin temperature at three environmental
temperatures, but females showed a higher temperature change at the 20£1.0T and 28%£10TC and
males at the 32+ 1.0C. Thus females were more resistant to the cold, while males were more resistant
to the heat.

As environmental temperature increased, rectal temperature and pulse rates also grew up. Females
turned higher in rectal temperature and lower in blood pressure, but both sexes had a normal range of
physiological reactions. Even though three environmental temperatures were same changes in thermal
sensation at 28%€1.0C and in perceptive sweat sensation at 32£1.0T, the two sexes had the same

response In comfort sensation at the three environmental temperatures.
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Table 2. Physiological characteristics of the Table 3. Environmental condition in laboratory
subjects . . .
item Environmenta Relative| Air  |Effective
Bod Blood pressure o Lab- ternp.(C) humidity|movement| radiant
Subject y (mmHg) uise rqte oratory P (%) | (m/sec) |temp.(%)
temperature Svetolc | Diastal (beats/min)
stolic | Diastolic Control
d OO o8+10 [50+10 01 |0+05
M-1 1366%01] 109£1 | 73=2 9t1 room
M-2 [366*02| 1062 | 80=*2 | 75*2 _ 2010
M-3 |365+01| 181£1 | 71+2 | 73+2 Experimental| oo, 1 0 s+ 10l 01 lotos
M-4 {366F01| 1141 | 69%2 747+3 room BE10
M-5 {365+01 | 1161 | 68%2 78%2 '
F-1 1370%01} 97£2 | 67%3 871 ) ) ; . .
F-2 (3302|1741 | 8+2 | 77+1 = ke Ak fEtel A &% %
F-3 366202 8*+1 | 672 | 74+3 YAIZH09: 00~ 13:00/14: 00~ 17 : 30)thell A
F-4 369101 %*3 | 643 | 8*1 S AARBIHL, dAe] A €337 pEsy
F-5 367101 %+2 | 68*2 | 8*2 Y¥7)g A
A fZo] FATH AR, QXA FA3} 2.3 A34A]
3’3\‘4 Mzﬂ _/1:.}\ = F1g 1_‘,], 7L=}1;].
) ) O gz AuzFE AN YA|(HE)/HAE]+ B
22 AU 2D gz g z)0]) o] AElZ 1A)7F SO okRS &)
AL solgin AEAUE AFHAA od] MRS Hal= Eob ZABY) sensord
A8E AR 3 1954 5¢ 219~59 319 A B
AlStath AgAe] 373 2719 A4 UAA & @ 232 4 Ao A&, QL wWuk= 2
A 24 wEe R o HANHEMNK 1, 72 AN ARA wee 2Ase] A9
1983)| A et o Table 33 2t Ao AHE oI5}
A4y Al g2 viA= A HE 29 @ Ao YA AE 10%vig mEe gk
0 30 60 90 120 150 180(min)
l I T O O A O
l control room experimental room

subject seated with
sensors attached

* %k %k ok %k ok ok ok X X X %k k 2k 3k *k >k >k Xk

* ! skin temperature, physiological response(rectal temperature, blood pressure and pulse rate)-checked
@ : psychological response-ascertained

Fig. 1. The procedure of the experiment
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A : Forehead, B: Epigastrium, C: Ant. forearm
D: Ant. thigh, E: Ant. leg

Fig. 2. Measuring point of skin temperature
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Table 4. The scale of thermal, comfort,
perceptive sweaty sensation

Perceptive
Scale SL?\%Q?)L scég?aft(i)gn Swealy
sensation
1 very hot comfortable clammy
2 hot shghtly uncomfortable | sweat
3 warm uncomfortable dripping
4 |slightly warm| very uncomfortable
5 neutral
6 | slightly cool
7 cool
8 cold
9 very cool
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Table. 5 ANOVA table for the skin temperature at 20£1.0C

A term of Sex Source | Df | Type HI SS | Mean Square| F Value Pr>F
experiment
Total S 60.6063 60.6063 2.4 0.1181
R 4 15287533 382.1882 2545 0.0001""
Male T 18 210.9943 117219 20.12 0.0001™
0~180 (min) R*T 72 96.3030 1.337 2.30 0.0001"
R 4 2450.1574 612.5393 18.17 0.0001""
Female T 18 510.4597 33.7063 4482 0.0001™
R*T 72 80.2546 28.3583 1.76 0.0001"
Total S 1 70.5978 70.2978 434 0.0430°
R 4 1034.7389 258.5947 2167 0.0001™
Male T 9 2.6869 0.2978 1.07 0.38%
90 ~180(min) R+T 36 6.0374 0.1677 0.60 0.9641
R 4 1430.0670 3575168 16.23 0.0001"
Female T 9 27.8665 3.0962 3.4 0.0006"
R+T 36 20.9910 0.9036 0.65 0.9397
H(S), FER), ARPEAT) FAEAS EAEK o S -2 Wl o 9P P
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Table 6. ANOVA table for the skin temperature at 28+1.0C

e;:(ptg;ir:]ne?wft Sex Source Df | Type Il SS | Mean Square | F Value Pr>F
Total S 77426 77426 427 0.0447
R 4 636.4601 159.1150 6.70 0.0014™
Male T 18 46109 0.0251 2.68 0.0003™
0~180(min) R=T 72 6.6720 0.0926 0.97 0.5548™
R 4 1045.8437 261.4609 17.74 0.0001"
Female T 18 39.2250 0.1791 22.39 0.0001™
RxT 72 195124 0.2710 2.78 0.0004™
Total S 1 89,6168 89.6168 9.46 0.0036"
R 4 361.204 90.3023 794 0.0005™
Male T 9 0.5588 0.0620 0.88 0.5449
90~ 180(min) R=T 36 2.4242 0.0573 0.5 0.5498
R 4 664.3538 166.0835 20.26 0.0001""
Female T 9 2919 0.3243 507 0.0001™
RxT 36 1.9285 0.0335 0.84 0.7304
JAERT 287 7 eF OERE 1808 ¢ g gzt Afelle E4xF A%9 A W

ol Al A (p =0.0036)14 FARF7E A=
o e 939 Asde 594 = 0.0005)]
Me TR dAER oY AR A fejt
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1954).

313 3Rx10TCel =4

A= 000DAE B U 2SSt
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% gl @7le R-L0TAHE W 25 @
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i} AR B, HF ARS e} #
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L8739 ws)

AE(S), FER), ARB(T) BN 2395 L87AM FF-2o] HAstHE Aol WE A
Table 79, Azt Zztel] @& o829 W3} FF < ¢ F Uk
£ Fig. 50 Jehfiich Fig. 504 &+ of 3729 Wsl33s 4R
Table 76 ¢Jstd, &4 =% AFFH 180% ‘?ﬂ, %ﬁ Z ASNEH 108 5o Y1 25
¢ AAddME FxE JAAEA St g 23] etk @Akl '?‘°ﬂt 108 &<l o
Table 7. ANOVA table for the skin temperature at 32+1.0C
Q(;)tg:i:nne(;ft Sex Source Df | Type I SS|Mean Square | F Value Pr>F
Total S 1 4079 4.079 0.16 0.6955
R 4 389.0807 97.2702 35 0.0244"
Male T 18 42.6364 2.3636 20.17 0.0001™
0~ 180(min) R*T 72 15.5682 0.2162 1.34 0.0002"
R 4 250.1434 62.5359 211 0.1177
Female T 18 29,6164 1.6453 815 0.0001™"
R+=T 72 13.8800 0.1927 0% 0.5827
Total S 1 1.94%6 1.94%6 0.13 0172
R 4 160.4278 40.1069 2.70 0.0601
Male T 9 0.2792 0.0310 0.83 0.5452
90~ 180(min) R+T 36 0.8684 0.0241 0.68 09115
R 4 1145227 286307 1.59 0.1925
Female T 9 1.1172 0.1241 0.65 0.7497
R*T 36 54078 0.1502 0.79 0.7949
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Fig. 6. Variation of blood pressure with lapse of time at environmental temperature each
environmental temperature.
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Table 8. ANOQVA table for physiological characteristics at each environmental temperature

Region Sex Source Df | Type W SS | Mean Square |F Value; Pr>F

20+10C | S| 1 65213 65213 | 201 | 01938

Total | 28+10C | S| 1 46739 46739 | 1056 | 0017

2+10TC | S| 1 0.0085 0008 | 007 | 07923

Bodv 20+11.0C 18 10.2212 05678 | 643 | 00001

; Male 28+1.0C 18 0.48%4 00271 | 273 | 00014

Temperature 32+10C 18 0.2475 00137 | 130 | 02120
20+1.0C 18 181955 10108 | 634 | 00001

Female | 28%1.0C 18 0.4903 00272 | 136 | 01808

32+1.0C 18 05153 00286 | 059 | 0891

F10C | S 1 | 62646368 196338 | 249 | 0.1529

Total | 28410C | S| 1 | 3326447 | 3326447 | 400 | 0.0806

32F10C | S| 1 | 5627137 | 5627137 | 658 | 00334

Pulse 20+10C 18 | 17153263 %2959 | 832 | 0.0001™
Male 2R+1.0T 18 | 6989052 388280 | 212 | 00130°

rate 32£10°C 18 | 3080210 171122 | 155 | 00976
20+1.0C 18 | 2049.2000 1138444 | 513 | 00001

Female |  28%1.0C 18 | 6260000 U777 | 272 1 00014

32£10C 18 | 278338 154631 | 216 | 00114

20+10C [ S| 1| 2020689 | 2029689 | 59 | 00405

Total | 28+10C | S| 1 32.8474 328474 | 007 | 07952

32+10C [ S| 1| 9328474 | 9328474 | 143 | 0.2663

0+1.0°C 18 | 3992842 2184 | 075 | 07531

Systolic | Male 28+1.0C 18 | 1125263 62514 | 025 | 09991

Blood 32+10C 18 | 6265263 348070 | 113 | 0.3465

20+1.0°C 18 | 673.78% 374327 | 152 | 0.1069

Female | 28%10T 18 | 5803368 302409 | 157 | 00924

Presure 32+10C 18 | 570338 316833 | 216 | 00114
20+110C | S| 1 | 10154321 | 10154.321 | 17.86 | 0.0029"

Total | 28F10C | S| 1 | 9950658 | 9950658 | 7.19 | 0.0279°

2+10C | S| 1 | 1863538 | 18635589 | 1919 | 00023

20+1.0C 18 | 9925263 551403 | 205 | 00618

Diastolic | Male 2B*10C 18 | 5604842 311380 | 154 | 01012

32£1.0TC 18 | 10009052 556068 | 173 | 00529

20+1.0C 18 | 5009473 278304 | 131 | 02108

Female | 28%10T 18 | 284.8000 158222 | 101 | 04617

32+1.0°C 18 | 4521473 51192 | 123 | 02653
okt A7t BReE AIRE 18027 ¢ IA
olAte] Adolla HE-2o)A e wWE {9 27371 281 10T AMT Aoy A

H i
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Fig. 7. Varation of psychological with lapse of time at each environmental temperature.



56 Al

1

A K AT e

Table. 9 ANOVA table for psychological reaction at each environmental temperature

Region Sex Source Df | Type IISS | Mean Square | F Value Pr>F
2010C | S| 1 | 165142 165142 1688 | 00034
Total | 28+10C | S| 1 | 155571 155571 074 | 00015
RELOT| S| 1 09142 09142 533 | 0047
20110C 6 18857 03142 18 | 0138 |
sgriﬁl Male 28£10C 6 29857 0.3809 171 | 01464
2+10C 6 41714 06952 406 | 0.0060°
20+10C 6 | 113714 18962 21l | 0000
Female 28+10C 6 1.6000 0.2666 1% | 01109
20+10T 6 12.000 2,000 1293 | 00001
20+t10C | s 1 0.228 0228 009 | 07701
Total | 28+10C | S| 1 0285 0.22% 100 | 03466
2+10C | s 1 0.0142 00142 040 | 0547
20£10T 6 06857 0.1142 267 | 0038
Si‘;gggn Male BE10C | 6 | 0 0
2+10C 6 15428 02571 600 | 00006™
20+10C 6 42857 0.7142 3% | 0.0090°
Fernale 28+10C 6 03428 0.0571 100 | 0481
R+10C 6 27428 04571 1600 | 00001™
Perceptive | Total | 2410C [S | 1 462% 4625 1964 | 00022
sweaty Male 2+10C 6 33557 11142 %00 | 00001
Sensation | Ferple 2+10C 6 0.2857 04761 050 | 08020
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