111

VLR bV b E L FEREE)
SHEEx AENERERE

The puropse of this paper is to clarify the cause of oscillations in clothing pressuers developed
by waistband ( abbreviated to 'waistaband-pressure’). We investigated the relationships of time
changes among waistband-pressures (taken from 2 measuring regions on the abdomen),
respiratory movements, and change of abdominal girth, which were all simultaneously recorded.
Ten women subjects of 19 to 41 years old were used in this study, and their lengths of
waistband were 99.8-94.3 % of nude girth at their waists (constriction ratio of waistband was
0.2-5.7 % ). The subjects felt "tight", when they tightened up their waistbands at above ratio.
FFT power spectra taken from four waves (two waistband pressures recorded 2 different regions,
respiratory movements, and changes of abdominal girth) were approximately equal, and the
patterns agreed closely (the frequencies of main peak in four spectra were 0.25 + 0.09 Hz :
Mean+SD). Namely, waistband pressures and abdominal girth changed in the same cycle of
respiratory movements. Cross power spectra were approximately equal in each subjects, when
they were analyzed in pairs chosen at random from the four waves and peaks of the power
existed wider ranges than those of FFT power spectra (from 0.01 to 0.39 Hz). Coefficients of
correlation calculated between the pairs chosen at random from the four waves were all
particularly significant (@ = 0.001 or a = 0.01). It is concluded from the results obtained that
periodic changes of the abdominal girth caused by the respiratory movement are solely

responsible to synchronized periodic changes of the waistband pressure.
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BETHEDE, POESIIHREOX— FED 99.8 ~94.3 % ThH 7= (FiHHETIL0.2~5.7 %) o

Table 1 Physical constitutions of subjects
Subject Age Height Weight B.G. UG HG WG Ratio Rohrer

No. (cm) (kg) (cm) (cm) (cm) (cm) (%)  Index
@ 19 1540 40.0 784 703 80.4 55.8 09 1095
@ 19 1580 46.0 815 743 916 64.7 22 1166
&) 19 151.5 420 815 1725 885 62.6 29 1208
@ 18 155.5 455 775 714 892 599 0.2 1210
® 21 160.3 510 840 1760 924 69.1 3.2 1238
® 19 155.1 465 820 716 892 62.1 3.5 1246
@ 19 160.0 545 82.8 730 903 68.5 54 133.1
41 159.3  56.6 91.2 777 932 72.1 57 1398
©) 19 1490 515 819 738 938 65.0 03 155.7

21 161.8  72.0 98.5 88.1 108.1 83.7 2.9 170.0

B.G.: Bust girth, U.G.: Under bust girth, H.G.: Hip girth, W.G.: Waist girth
Ratio: Constriction ratio of the waistband to nude size
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Fig. 1 Measuring regions for respiration, girth of abdomen, and waistband-pressure

R: thermistor fixed around nostril to measure the respiration, G: thoracic pick-up wound around abdomen to measure
the girth of abdomen at 5 cm cranially from waist line, A and B: measuring regions for the waistband pressures at
region A (on a line 3 cm from the anterior median line in right half of the body) and at region B {on the middle axillary
line in right half of the body). :
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Waistband-pressures = Respiratory movement Girth of abdomen
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Fig. 2 A diagram of measuring methods used in this paper
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Fig. 3 Simultaneous records of respiration, girth of abdomen, and waistband-pressures

Trace R: respiration, Trace G: girth of abdomen, Trace A and B: waistband-pressures measured at regions A and B.
See Fig. 1 for legends. Subject ®
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Fig. 4 Power spectra of the 4 waves (respiration, girth of abdomen, and waistband-pressures
shown in Fig. 3)

Legends of R. (3, A. and B correspond to those of Fig. 3. Frequency ranges to be analyzed are from O to 20 Hz. Each of
abscissas inserted is enlarged from O to 2 Hz. Subject ®
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Fig. 5 Cross spectra of two waves arbitrarily picked out from the 4 waves shown in Fig. 3
(respiration, girth of abdomen, 2 kinds of waistband-pressures)

In the left half of the whole, top line: cross spectrum between respiration and girth of abdomen, 2nd (3rd) line: between
respiration and waistband-pressure at region A (B). In the right side, top line’ cross spectrum between girth and

waistband-pressure at region A. 2nd line! between girth and waistband-pressure at region B, 3rd line: between
waistband-pressure at region A and waistband-pressure at region B.  Subject ®
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Fig. 6 Simultaneous records of respiration, girth of abdomen, and waistband-pressure
See Fig. 3 for the legends. Subject @
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Fig. 7 Power spectra of the 4 waves (respiration, girth of abdomen, and waistband-pressures
shown in Fig. 6)

See Fig. 3 for the legends. Frequency ranges to be analyzed are from 0 to 2 Hz. Subject @
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Fig. 8 Cross spectra of the two waves arbitrarily picked out from the 4 waves shown in
Fig. 6 (respiration, girth of abdomen, 2 kinds of waistband-pressures)

See Fig. 3 for the legends. Subject @
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Fig. 9 Simultaneous records of respiration, girth of abdomen, and waistband-pressure
See Fig. 3 for the legends. Subject @
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Fig. 10 Power spectra of the 4 waves (respiration, girth of abdomen, and waistband-pressures
shown in Fig. 9)

See Fig. 3 for the legends. Frequency ranges to be analyzed are from 0 to 2 Hz.  Subject @
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Fig. 11 Cross s%ectra of the two waves arbitrarily picked out from the 4 waves shown in
Fig. 9 (respiration, girth of abdomen, 2 kinds of waistband-pressures)

See Fig. 3 for the legends. Subject @
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Tabel 2 Correlation coefficients among respiration, girth of abdomen and waisthand-pressures
Subject Resp-Girth  Resp-A Resp-B Girth-A Girth-B A-B

0.489*** 0.468*** 0.790%** 0.997*** 0.350*** 0.311 **
0.577*** 0.572%%* 0.555%%* 0.995%** 0.412%** 0.367%**
0.785%** 0.773%%* 0.614*** 0.996*** 0.519%%* 0.456%**
0.736*** 0.748%** 0.601%** 0.994*** 0.607*** 0.555***
0.212 ** 0.200 ** 0.684*%* 0.985%%* 0.841%** 0.172 **
0.489*** 0.468%** 0.790*** 0.997*%* 0.350*** 0.311 **
0.426*** 0.407%** 0.645%** 0.998%** 0.250 ** 0.214 **
0.878%** 0.882*%** 0.704*** 0.998*** 0.806*** 0.799%%*
0.521%** 0.501%** 0.396*** 0.998*** 0.396*** 0.351%**
0.222 ** 0.202 ** 0.847%%* 0.998%** 0.153 ** 0.124 **
*rk: o < 0.001, **: o = 0.01 ( 2= 30000)

Resp: respiration. Girth: girth of abdomen, A: waistband-pressure at measuring region A, B: waistband-pressure at
measuring region B
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