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A Study of Sweating Reaction by the
Somato Types

DI N

ABSTRACT

To investigate the difference of sweating reaction by the somato types, we measured
total sweat rate, local sweat rate, skin temperature, physiological reaction and
psychological reaction at 25T1C and 29£1C under laboratory conditons. Nine healthy
adult females were divided into three somato types : slender (3), normal (3) and obese
(3). The results were as follows ; Total sweat rate was highest in the obese type,
followed by the normal and slender types in order. Local sweat rate was highest in the
infrascapular area, and then came breast, the back of the hand, upper arm, anterior leg,
and anterior thigh in all somato types. Mean skin temperature was highest in the
slender type, and followed the normal and obese types. Rectal temperature, blood
pressure and pulse rate were highest in the obese type. Psychological reaction appeared
'hot’, 'humid’, ’'sweaty’ as ambient temperature went up. Somato types made little
difference in psychological reaction.

Key words : total sweat rate, local sweat rate, somato type
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Table 1. Physiological characteristics of subjects.

Rectal Blood pressure (mmHg) Pulse Metabolic
Subject temperature rate ratex

() Systolic Diastolic (beats/min) (kg - cal/hr)
A 361x01 110£2 64+1 79*1 57.34
Az ¥65t01 118%1 0+2 80*+1 56.46
Az 368+02 121%2 T1E2 H=x2 5820
B: 365%01 107*1 69+ 2 71E1 5732
B. 367102 113+1 F2 76+1 5813
Bs 366102 14+1 71+1 8l+1 837
Ci ¥66+01 1i+1 69+2 731 839
G 36601 115=*1 72*1 74*1 60.57
Cs 36.8*0.1 120*+1 6911 61 59.17

A Slender type B : Normal type C : Obese type
* Nakagawa’s equation : {(591.620+3.815W+2.434H-1.680A)/24) X 1.2
(W : weight(kg) H : height(cm) A : age(yr))
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Table 2. Physical characteristics of subjects.
Chest Skinfold Body
Subs Age | Height | Weight | circum- thickness (mm) surface | Rohrer |Vervaeck
ubject . .
(yr) (em) (kg) | ference U i area* | Index+* | indexsssx
(cm) | Upper amm | Infrascapula (m2)
A 20 1645 49.0 780 12.0 43 1.53 110 7720
As 20 159.6 475 795 85 105 148 117 7957
Az 20 165.3 53.0 &0.0 11.0 50 159 1.17 80.46
B: 20 1573 535 &0 11.3 15.3 154 137 88.05
By 20 160.8 555 &70 165 174 159 134 8865
Bs 20 162.1 559 86.0 16.0 115 1.60 131 874
G 20 155.3 63.0 B0 155 235 1.64 168 101.74
G 20 161.2 63.0 9.5 205 23.0 1.73 1.62 10391
Cz 21 1575 635 96.0 220 180 1.66 1.63 101.27

* Body surface area (Takahira's equation) = W™ x H*™ x 72.46/10"
*+ Rohrer index (Rohrer’s equation) = W/H X 1P
*xx Vervaeck index (Vervaeck's equation) = (W+CC)/H X 100

Table 3. Characteristics of experimental

23 A¥ dA 9 3 =7

garments. 49 Folga 9% 4% Ao o
Item Fiber content | Thickness| Weight o 23S A ¥ 19%6d 7Y 259014 84 49
(upper/lower) (%) (mm) (g) Atelol AXxjsigom, Agd #428L Table
half-sleeve | cotton 100 [0.42%001|177£1.0 4k %E}.h .
T-shint AP o) BeH wFede s
short pants| cotton 100 {052+0.01|216=1.0 wjAs7] sle A Alzhiel duEA 48e
g3,
Table 4. Environmental conditions.
Laborato Ambient temp. | Relative humidity | Air movement Effective radiant
Y (C) (%) (m/sec) temp. (C)
Control room 2B+10 50+10 0.1 0+05
Experimental I 251 0% 5010 0.1 005
room O 29% 1,04+ 5010 0.1 0+05

*  Range of vascular control

ok

standard for indoor ambient temperature under wearing conditions
sk Average high temperature of Korean summer

Comfortable range belonging to the 80% or more satisfaction of ASHRAE's
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Table 5. Scales of thermal, moisture and perceptive sweat sensations.

Scale Thermal sensation Moisture sensation Perceptive sweat sensation
1 cold very dry clammy
2 cool dry sweaty
3 slightly cool a little dry dripping
4 nettral comfortable
5 slightly warm a little humid
6 warm humid
7 hot very humid
(min)
0 10 20 30 40 5 60 70 30 % 100
L L ! { I I ] ] 1 ] | ]

Control room

Expenmental room

Exer-

. After exercise
cise

Rest
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A | weight

® : local sweat rate
B : skin temperature, rectal temperature,

blood pressure, pulse rate :
psychological reaction :

Fig. 3 Experimental procedure,
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Table 6. ANOVA for total sweat rate, local sweat rate,

Source Source DF ANOVA:' SS |Mean square| F value Pr>F
votal sweat AT 1 15842.0 15842.0 373 sk
ate ST 2 20653.0 103265 117 Rk

ATXST 2 4390 2195 1532 ok

AT 1 013 0.13 1474 ok

ST 2 0.28 0.04 3% k%
local sweat MP 5 0.65 0.13 1455 koK
rate ATXST 2 0.04 0.01 058

ATXMP 5 0.07 0.01 1.65

STXMP 10 050 0.01 1.39

AT (ambient temperature) ST (somato type) MP {(measuring point)
wxx P < (0,0001
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Table 7. ANQVA for skin temperature.

Source DF ANOVA 8§ Mean square F value Pr>F
AT 1 214838 214.38 %.20 Kok
ST 2 157.23 19.65 8.30 ook
MP 4 482.16 120.4 5396 okik
ATXST 2 3095 500 2.24
ATXMP 4 30.66 167 343 *
STXMP 8 182.13 569 2.5 Ko

AT (ambient temperature) ST (somato type) MP (measuring point)

wxx P < 0,0001 * P <001
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Fig. 7 Variation of mean skin temperature with the lapse of time at ambient temperature.
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Table 8. ANOVA for Physiological reaction, Psychological reaction,

Item Source DF | ANOVA SS | Mean square | F value | Pr>F
Rectal AT 1 0.74 0.74 931 Aok
temperature | ST 2 6.9 087 1096 Hokok
ATXST 2 0.79 0.10 1.25
Blood AT 1 588.06 588.06 397
pressure Systolic | ST 2 6397.26 799.66 540 L
X . X 77
Physiological ATXST| 2 909.13 113.64 0
reaction
AT 1 81.00 81.00 1.38
Diastolic | ST 2 2564.81 284.98 4.86 ok
ATXST| 2 713.32 2917 152
Pulse AT 1 69.44 69.44 0.24
rate ST 2 11791.34 147392 519 Aok
ATXST 2 1701.18 212.65 0.7
Thermal AT 1 68.06 63.06 5.19 *okok
sensation ST 2 968 121 0.98
ATXST 2 3.38 042 0.34
Moisture AT 1 60.06 60.06 4778 Aokok
Phychological | sensation ST 2 772 097 0.77
reaction ATXET 2 400 0.50 040
Perceptive | AT 1 14.69 14.69 20.04 LE
sweat ST 2 5.39 067 1.33
sensation ATxST 2 081 0.10 0.20

AT (ambient temperature) ST (somato type)
#=xx P < 00001 *+ P <0005
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