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(Abstract)

We measured change of peripheral skin temperature and mean skin temperature when
the upper arm and thigh are pressured in order to know the effect of skin pressure
applied by clothing on blood circulation. After release from pressure, we observed also
recovery conditiod. At the same time, we examined relation between pressure and a feeling
of thightness. Three physiques of healthy females, namely slender, standard and plump,
served as subjects. We used continuous restraint method with skin pressure applied by
experimental fabric for 10 min.

As a result of this experiment, we obtained following findings.

1. The significant difference was marked at the pressure, measuring time and physique
with change of skin temperature under upper arm restraint. The peripheral and mean skin
temperature decreased with the lapse of restraint time. A remarkable tendency observed
according to the increase of restraint pressure. Recovery condition after release from
pressure not yet recovered to original state, for all after a lapse of 10 min.
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2. The significant difference was marked at the pressure, measuring time and physique
with change of skin temperature under thigh restraint, especially different physique was
remarkable among them. The peripheral skin temperature decreased with the lapse of
restraint time, but mean skin temperature tended to increased or decreased. Recovery
condition after release from pressure was the same upper arm.

3. Main factor affecting the evaluation of a feeling of tightness was restraint pressure.
The value of pressure sensation made remarkable declined after a lapse of 10 min restraint
time. Individual differences, however, were shown in pressure sensation.
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Tabele 1. Physical characteristics of subjects.

upper arm thigh

subj.| age | height | weight | body surface | metabolic rate |Rohrer [girth| skinfold [girth| skinfold expertt
(yr)| (em) | (kg) area (m?) (kg.cal /hr) | index [(cm)| thickness |[(cm)| thickness mftntal
(mm) (mm) time

a* |21 11671 | 500 1.56 57.68 107 {220 22 435 31 am,
b* | 22 | 1648 | 465 1.50 56.65 104 {225 20 405 31 am,
c* | 22 | 1647 | 485 1.53 57.02 1.09 {220 22 415 28 am.
d* | 22 |1 1639 | 46.0 149 56.44 104 {225 21 434 30 am,
e* |21 | 1598 | 54.0 156 57.56 132 |26.0 29 495 40 p.m.
f** 122 | 1580 | 485 1.48 56.20 123 [260 26 435 40 am,
g* | 21 | 1609 | 520 1.55 57.31 125 255 25 485 4 p-m,
h** {21 | 160.3 | 51.0 1.53 57.04 124 |26.0 26 46.5 4 p.m,
i 23 | 1565 | 60.0 1.61 58.13 157 [305 31 535 49 p.m,
i***| 22 | 1572 | 580 1.59 57.92 149 270 30 535 49 am,
k***1 21 | 1540 | 600 1.59 57.99 1.64 |260 29 525 47 p.m,
1*** 22 | 1548 | 61.0 161 58.20 164 {265 30 51.0 48 am,

»Slender physique sastandard physique s»s plump physique
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Table 2. Characteristics of fabric for restraint used in the experiment.

fiber content

%) cotton 100

(hickness 0.78(2 fold)

(mm)

fabric count 18 x 52

(ends x picks / inch)

size 49 x 15 : for upper arm

(W x L em?) 49 x 15 (slendar physique)
58 x 15 (standard physique) } for thigh
65 x 15 (plump physique)

'
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Thermistor Data 38k 8 (K721, Takara, Japan)&
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. A ! forehead
1: no restraint . .
B ! hypogastrium
2% a little tight C : pstforearm
3: tight D : hand
4: very tight E : antthigh
F > antleg
5. XL 2 X2 G - foor
H :antmiddle finger
I : ant.middle toe
SIA Al 9] R w3 ?-i‘-%}z}"‘l o3 A3 * Mean skin temperature(Ts)
2 gAY olale] EAEAN 3ot Hjree) =0.07A+0.35B+0.14C+0.05D+0.19E +0.13F+0.07G
2RA%e PEude) T2y Bren YRR e
of thald vjuatA el Fig.1. Measuring points of skin temerature.
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Table 3. Analysis of variance for change of skin temperature(upper arm restraint)

source of variation S8 DF MS F signif, of F
A(pressure) 21.865 3 7.288 55.097 0.000
B(measuring time) 6.932 8 0.866 6.550 0.000
C(physique) 1.045 2 0.522 3948 0.020
D(measuring region) 120.953 1 120.953 914.353 0.000
AxB 1.337 24 0.056 0421 0.994
AxC 3832 6 0.639 4.829 0.000
AxD 1.730 3 0577 4.358 0.005
BxC 0.649 16 0.041 0.306 0.996
BxD 5619 8 0.702 5.309 0.000
CxD 46.652 2 23.326 176.337 0.000
Explained 210.758 73 2.887 21.825
Residual 104.371 789 0.132
Total 315.128 862 0.366
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Change of skin temperature

Fig.2. Relation between time and change of skin temperature(AT) according to different

restraint pressure.
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Table 4. Analysis of variance for change of skin temperature(thngh restramt)

source of variation S§ DF MS F sxgmf of F

A(pressure) 2.894 3 0.965 4117 0.007
B(measuring time) 6.596 8 0.825 3519 0.001
C(physique) 169.184 2 84.592 360,986 0.000
D(measuring region) 2400527 1 2400527 415.909 0.000
AxB 0.880 24 0.037 0.157 1.000
AxC 6.175 6 1.029 4392 0.000
AxD 2.685 3 083 | 3819 0.010
BxC 0.907 16 0.057 0.242 0.999
BxD 5.114 8 0.639 2.728 0.006
CxD 44.386 2 22.193 94.706 0.000
Explained 2634.134 73 36.084 153.984
Residual 184.188 789 0.234
Total 2818.322 859 3.281
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Fig.3. Relation between time and change of skin temperature(AT) according to different
restraint pressure. (thigh restraint)
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Table 5. Analysis of variance for a feeling of tightness(upper arm restraint)

source of variation SS DF MS F signif, of F
A(pressure) 57.583 3 19.194 62.874 0.000
B(respondence time) 10.667 1 10.667 34.940 0.000
C(physique) 0.146 2 0.073 0.239 0.788
AxB 2.250 3 0.750 2457 0.069
AxC 1.354 6 0.226 0.739 0.620
BxC 0.021 2 0.010 0.034 0.966
Explained 72.021 17 4.237 13.877
Residual 23.812 78 0.305
Total 95.833 95 1.005
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Table 6. Analysis of variance for a feeling of tightness(thigh restraint)

source of variation SS DF MS F signif. of F
Alpressure) 47.167 3 15.722 63.228 0.000
B(respondence time) 20.167 1 10.167 81.101 0.000
C(physique) 0.813 2 0.460 1.634 0.202
AxB 4.167 3 1.389 5.585 0.002
AxC 1.271 6 0.212 0.852 0.534
BxC 1.521 2 0.760 3.058 0.053
Esplained 75104 17 4418 17.767
Residual 19.39% 78 0.249
Total 94.500 95 0.995
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Fig.5. Relation between pressure and a feeling of tightness(upper arm restraint)
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Fig.6. Relation between pressure and a feeling of tightness(thigh restraint)

E: no restraint AR tight
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**(10) = after a lapse of 10 min,
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