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Table 1. Physical charécteristics J_of subjects.
Uper arm thigh experi
suby, age | height | weight | body surface | metabolic rate | Rohrer mental
{yr) (em) (kg) area(m' (kg.cal/ hr) index girth | skinfold skinfold | time
(em) thickness | (em) thickness

| (oun ) (mm)
fe2t o] 21 | 1671 | 500 1.56 57.68 107 | 220 | 22 | 435 | 31 | am,
| b 22 164.8 46.5 1.50 56.65 1.04 22.5 20 40.5 31 a.m.
ch . 22 164.7 48.5 1.53 57.02 1.09 22.0 22 41.5 28 a.m,
d* | 22 163.9 46.0 1.49 56.44 1.04 22.5 21 43.4 30 a.m,
e | 21 | 1598 | 54.0 1.56 57.56 132 | 260 29 49.5 40 p.m.
£ | 22 158.0 48.5 1.48 56.20 1.23 26.0 26 43.5 40 a.m.
g" 21 160.9 52.0 1.55 57.31 1.25 25.5 25 48.5 44 p.m.
h** 21 160.3 51.0 1.53 57.04 1.24 26.0 26 46.5 44 p.m,
1> 23';.,‘ 156.5 60.0 1.61 58.13 1.57 30.5 31 53.5 49 p.m.
. | _22 -1 157.2 58.0 1.59 57.92 1.49 27.0 30 53.5 49 am,
k= 21 154.0 6(.0 1.59 57.99 1.64 26.0 29 52.5 47 p.m,
| 22 154.8 61.0 1.61 58.20 1.64 26.5 30 51.0 48 am,

*slender physique *standard physique *plump physique
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Table 2. Characteristics of fabric for restraint used in the e)iperiment.

fiber content(%;)

cotton 100

. thickness(mm)

0.78(2 fold)

- fabric count(ends X picks / inch)

- 118X52

size(WXLcnf)

. 49X%15 : for upper arm

49 x_l 5 (slender physique)
58 X 15(standard physigue)
65 X% 15(plump physique)

} for thigh




Thermistor Data #$%4: & (K721, Takara, Japan)
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Fig.2. Measurement procedure of skin temperature.
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Table 3—1. Analysis of variance for change of skin temperature (upper arm restraint).
source of variation SS DF MS F signif. of F

A(pressure) 12.054 3 4.018 26.624 0.000
B(measuring time) 5.205 3 0.651 4311 0.000
C(physique) - 7.841 3.921 ,_ 25.980 0.000
D(measuring region) 103.335 1 103.335 684.754 0.000
AXB | - 0925 24 0.039 0.255 1.000
AXC 1.397 6 0.233- 1543 0.161
AXxD 0.094 3 0.031 0.208 0.891

" BxC 1.139 16 0.071 0.472 0.960
BXxD 3.819 8 0.477 3.163 0.002
CxD 13.752 2 6.876 45.563 0.000
Explained 149.561 73 2.049 13.576

Residual 119.218 790 0.151

Total 268.779 863 0.311
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Table 3—2. Analysis of variance for change of skin temperature (thigh restraint).

source of variation NN DF MS F signif, of
A(pressure) 7911 3 2637 10.832 0.000
B(measuring time) 12.270 8 1.534 6.300 0_.000
C(physique) 179.842 2 89.921 369.366 0.000
D(measuring region) 2099.013 1 2099.013 8622.047 0.000
AXB 0.939 24 0.039 0.161 1.000
AXC 2.377 6 0.396 1.627 0.137
AxD 4.900 3 1.633 6.710 0.000
BxC 1.125 16 | 0070 0.289 0.997
BxD 8.759 8 1.095 4.498 0.000
CxD 45.393 1 2 22.696 93.229 0.000
Explained 2362.529 73 32.363 132.938 0.000
Residual 192.323 790 0.243 |
Total | 2554.852 863 2.960
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Fig.3-1. Relation between time and change of skin temperature{dT) according to different restraint pressure.
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Fig.3-2. Relation bet_weer't time and change of skin temperature(4T) according to different restraint pressure.
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Table 4—1. Analysis of variance for a feeling of tightness (upper arm restraint).
source of vanation SS DF MS F signif, of F
A (pressure) 32.281 3 10.760 25.354 0.000
B(measuring time) 0.260 1 0.260 0.614 0.436
C(physique) 0.813 2 0.406 0.957 - 0.388
AXB 1.365 3 0.455 1.072 0.366
AXxC 1.688 6 0.281 1.663 0.680
BxC 0.146 2 0.073 0.172 0.842
Explained 36.552 17 2.150 5.066
Residual 33.104 78 0.424
Total 69.656 95 0.733
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Table 4—2. Analysis of variance for a feeling of tightness (thigh restraint).

source of variation | SS DF MS F signif, of F
A(pressure) 60.750 3 20.250 - 185.373 0.000
B(measuring time) 0.375 1 0.375 3.433 0.068
C(physique) 0.063 2 0.031 0.286 0.752
AXB 0.042 3 0.014 0.127 0.944
AXxXC 0.688 6 0.115 1.049 0.401 -.
BxC 0.063 2 0.031 0.286 0.752
Explained 61.949 17 3.646 33.375
Residual 8.521 78 0.109
Total - 70500 95 0.742
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Fig.4~1. Relation between pressure and a feeling of tightness(upper arm restraint)
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Table 5—1. Analysis of variance for change of skin temperature of measuring region each restraint pressure
(upper arm restraint).

measuring region

pressure souece of variation ‘ )
mean skin temperature ?eerrrigzre;tii((l;i ddle finger)

restraint method b

15mmHg measuring time or
physique o e
restraint method

30mmHg measuring time b
physique ok o
restraint method

45mmHg measuring time
physique o o
restraint method e

60mmHg measuring time oo
physique o

“p<0l p<.001

Table §—2. Analysis of variance for change of skin temperature of measuring region each restraint pressure
(thigh restraint).

measuring region
pressure ~souece of variation . _
mean skin temperature f:)ee ;ﬁf;?i::?ni ddle toe)
restraint method b
15mmHg measuring time *
physique o o
restraint method ™ o
30mmHg measuring time
physique . e o
restraint method b
45mmHg measuring time i
physique e o
restraint method ity -
60mmHg measuring time el o
physique

<05 p<Ol p<<.001
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Fig.5-2. Change of skin temperature{dT! according to different restraint method.

Fig.5~1. Change of skin temparatureidT) acoording to 4iffecunt restraint method.
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Pig.6. Relation between pressure and change of skin temperature( T)according to different restraint method
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ABSTRACT

Studies on Garment Restramnt( I )
—Change of Skin Temperature by Intermittent
Restraint Method —

Boo Ja Shim
Dept. of Clothing & Textiles,
Dong— A University

We measured change of peripheral skin temp-
erature and mean skin temperature when the
upper arm and thigh pressured in order to know
the effect of skin pressure applied by clothing on
blood circulation. After release from pressure, we
observed also recovery condition. At the same
time, we examined relation between pressure and
a feeling of tightness. Three physiques of healthy
femaleé, namely slender, standard and plump,
served as subjects, We used intermittent method
with skin pressure applied by experimental fabric
at 1—minute intervals, Besides we made a com-
parative study with results according to different
restraint method(continuous method and interm-
ittent method).

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

1. The significant difference was marked at
the pressure, measuring time, physique and
measuring region with change of skin temperature
under upper arm and thigh restraint by intermi-
ttent method. The peripheral 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. The
mean skin temperature decreased with the lapse



of restraint time in case of upper arm restraint,
it was not an obvious tendency except 60mmHg
under thigh restraint,

2. Main factor affecting the evaluation of a
feeling of tightness was restraint pressure, when
the upper arm and thigh restraint by intermittent
method. The respondence rate of ‘very tight’ grew
larger according to the increase of restraint pres-
sure. The value of pressure sensation declined
after restraint ten times as compared with one
time, but there was difference according to rest-
raint pressure,

3. We reexamined change of skin temperature
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and feeling of tightness by different restraint
method (continuous method and intermittent
method ). The results were as follows,

1) The skin temperature decreased more
greatly during skin pressure by continuous
method than intermittent method, especially
in the peripheral. Without different restraint
method, the skin temperature of slender plysique
decresed more greatly than that of plump
physique. 2) The value of pressure sensation
by intermittent method was highly on both sites
of upper arm and thigh.



