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Abstract

This study is the first part of the research to reveal the effects of somatotype characteristics on body
temperature control reaction as well as thermal sensation. Nine healthy female collegians (classified into
3 body types of thin, normal, and obese according to Rohrer index) living in Busan were chosen as the
subjects. The following are the results:

Significant differences of skin temperature appeared in the parts of epigastrium (thin/normal>obese), anterior
forearm (normal>thin/obese), and anterior leg (obese > thin/normal) as well as mean skin temperature.

Mean skin temperature temporarily dropped owing to the exercise but tended to recover as time went
by. Skin temperature of normal/thin shows higher than obese type.

The change of skin temperature was noticed in the order of forehead > epigastrium > anterior forearm
> anterior leg > anterior thigh (obese type) ; epigastrium > forehead > anterior forearm > anterior thigh >
anterior leg (normal type) ; epigastrium > forehead > anterior forearm > anterior thigh > anterior leg (thin
type, before and after exercise); epigastrium > forehead > anterior forearm > anterior leg > anterior thigh
(thin type, during exercise).

Significant differences were shown in the temperature change inside clothes according to
somatotypes.

No significant differences were revealed in thermal sensation, moisture sensation, and comfortable
sensation according to body types and time

Key words: somatotype characteristics(X|2S4d), body temperature control reaction(d=22~& S
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<Table 1> Environmental condition in laboratory.
Temperature('C)

ftem
Experimental room
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<Table 2> Physical characteristics of subjects.

RIE X O@AMRERO DIXE #&

e Obese type Normal type Thin type
Mean SD. Mean SD. Mean SD.
Agelyr)) 200 100 230 200 210 100
Height(cm) 1582 421 1590 343 1585 553
Weight(kg) 748 434 492 254 14 493
Body surface area® 1.7 017 14 006 13 014
Rohrer index™ 18 04 12 (0102 10 001
Skinfold thickness of Upper arm(mm) 240 402 110 301 93 334
* Body surface area (Takahira’s equation) = W*® X H"® X 7246/10°
* Rohrer index (Rohrer equation) = (W/H) X 10°
<Table 3> Physiological characteristics of subjects.
- Obese type Normal type Thin type
Mean SD. Mean SD. Mean SD.
Body temperature('C) 3650 041 367 036 3656 015
Blood pressure systolic 10833 850 10733 945 10433 251
(mmHg) diastolic 7100 800 7100 264 6933 251
Pulse(beat/min) 7650 953 6983 757 8183 1029
Metabolic rate (kg « cal/hr)* 57.14 281 5853 240 5557 201
* Metabolic rate (Nakagawa's equation) = ((591620+3815W + 2434H-1680A)/24) X 12
ZOoMH o= MEE Winslow9e| =720
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<Fig. 1> Design of experimental garments.

22 =XM7|7|= Thermistor data TEXKI(K731-0, Thermo Recorder (TR-72S, T&D corporation, Japan)
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<Table 4> Characteristics of experimental garments.

ltem Fiber content (%) Fabric structure Weight(g) Clo*
Brassiere nylon/cotton/polyurethane - 430
Briefs cotton 100 knit weave 600
Shirt cotton 100 plain weave 25650

Cardigan wool 100 knit weave 2844 18
Pants cotton 100 knit weave 3903
Socks cotton 100 knit weave 432
Total weight 10759

* Clo™ = 000108W - 0025 (W: Total weight of garments)
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<Table 5> The scale of thermal, comfort, humicity sensation.

Scale| Thermal sensation | Comfort sensation| Humidity sensation
1 hot comfortable very humid
2 warm slightly comfortable humid
3 slightly warm uncomfortable a litle humid
4 neutral very uncomfortable comfortable
5 slightly cool a litle dry
6 cool dry
7 cold very dry
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<Fig. 2> The procedure of the experiment.
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<Table 6> ANOVA table for skin temperature olo] A2 HENED O2IME0 HIdH H|ZH-E0|
Veasurement Fvale MY "2 2L E LB giE, SRR J[0M=
poirt Body type Time  |Body e +Tme HIZERZEOl 71 =2 255 LIEU=HL ol2fst
Forehead 031 546+ o5 SIE|R0 MR =Pste StEI2sS2R 2lot Ol &
Epigastrium 2485 690™ 117 HE2FOl At0let MZT0ITICE = HIRHAel 22 A
Anterior forearm 84 506" 017 EN HEOoZ Qlt| sHEC 20| Qs Ls=
Anterior thigh |~ 285 %637 545 2E0| 7K 2ozt MZUTI0XIH 028 S0
Anterior leg 10327 21827 297 BIEIE2|0| TME2S ARSAIF{ HTHEO| SIE|EQ)
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<Table 7> Duncan's multiple range test table.
Measurement point Body type Time
Obese type | Normal type Thin type Rest Exercise After exercise
Forehead 3412 3397 3401 34.13b 33.70a 34.20b
Epigastrium 3343a 34.62b 34.73b 3452b 3422a 34.76b
Anterior forearm 32.19a 32.89b 32.36a 3283b 32.19a 32.66b
Anterior thigh 2920 2973 2949 3044c 283% 29.88b
Anterior leg 29.99b 28%a 2904a 2940b 283ba 2969b
Ts 31.77a 3217b 32.08b 3237b 31.52a 32.37b
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<Fig. 3> Changes of skin temperature according to measuring point.
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Skin temperature('C)

Skin temperature('C)
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Time (min) —- Opese type === Normal type =& Thin type |
<Fig. 4> Changes of mean skin temperature according to body types.
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<Fig. 5> Changes of skin temperature according to body types.
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OZ IEEL H3IZE LIEHHAUCEL TJ211 0i2MEe <Table 8> ANOVA table for clothing climate.
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<Fig. 6> Changes of clothing climate according to body types.
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3 AN "2 <Table 9> ANOVA table for psychological reaction.
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<Fig. 7> Changes of psychological reaction according to body type.
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