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  In tlts paper, }'ukata-pressure at rest-standing,  degree  of slippage  (t,he amount  of  kikuzuTe

Cdeforniation of  dressing)) caused  by bo"ing, its sensery  evaluation,  and  body  proporttons were

inyestigated  using  the SPEAR"IAN  ]'aiiking  correiation,  Subjects "?re  5 wemen  aged  20 to 30 years  old.

Yukata-pressures measured  by a  hydrostatlc pTessure-balanced method  "ere  changed  by many  factors,
such  as  respirator},'  moyements,  body  movements,  and  so  Dn.  The  yukata-pressures  were  generated
mainl}'  at  the  abdomen.  The  hl'ghest presF,ures were  recorded  on  the  horizontal plane betvaeen the

}ft]kaLa aiid  the  koshi-himo (cord around  the hip) under  the obi  at rest-standing  (le.7± 9.7 irunHg  (14,6
± 132 gffcm`)) and  setza-sittiiig  (l8.9± IO.8 ininHg  C25.7±  14,7 gficm2)), It was  found that  the  greater
the  differeiice between  bust girtii aHd  belo-' bvst girth, the greater the slippage  on  the chesr, The
degree of  slippage  oR  lhe right  side  ]ine cerreiated  -ith  the extent  ef  tightening  of  the koshi-himo, and

it "as  deterrrLined that  pressure should  not  exceed  2U nimHg  C27 gflcm:). Moreever,  as the s]ippage  on

the chest  increased, the  intensits of  the  pTessure  sensatian  decreased,

                       (Received Aprij 24, 1997L Accepted  in revised  forrn December  4, 1997)
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               INTRODU{I  {]ION

  lt is gaid  that  the kimono  worn  by  japanese women

at  the  present, is 
'tkosode"

 "hich  first appeared  as an

upper  garnient  in the Muromachi  period CNakmjima
1966), "'e give the name  of Japanese  einthes

'`ivafuku''

 Io the  kirnono, !n contrast  to "Jestern

clothes  

''yofuku"
 wiiich began  to be "vrn  in the Meiji

and  Taisho eras,

  Scie]aific research  on  wearing  comfort  of  Japai]ese

elothes  "as  first preseiited by  Otake  and  Sanari

(1961) on  obi-pressures,  AftersLHrds, Akaboshi and

Nakahashi (1972) reported  on  wafuku-pressures

generatted by aceessories.  Ho-?ver, there  has beeR

no  research  of  clothing  pressures  based on  humafi
factors sueh  as physica] constitutions  of  subjects,

body I･ositions, bod.v movements,  respiratory  move-

ments,  and  sensory  evaluation,  aniong  ethers.

  The  present  study  forms a  first series  on  the

elo(hing  pressure  developed by }ukata  Cthe slmplest

Japane,so elothiiig)  and  its purpose  is to ciearly  shovv

the relationship  between  c/lothjng  pressures  tsrukata-
pressure) and  

:'kLknzure''

 (c!eformation of  dressing)

caused  by body movements.  Erst of  all, this paper
describes a  topography  of  yukata-pressures  deve}-
oped  in twD different postures  Crest-standing and

seiza-sitting  (seiza: sitting  posture jn the formal
Japanese style, namely,  to sit udth  the legs felded
under  themse}ves  on  tatami  or  fioor)), and  then

indieates the relationship  among  ytikata-pressure thus

obtained,  sensory  evaluatiens,  Tespiratory  Tnovements,

and  physica] constitutions  of  subjects,

  We  suppose  that  the  pressures  are  affected  greatly
bb' the quality of 

'tkitsnkei'

 (to dress oneself  or  to have
the kjmono put on  neatly  by an  eng]ert)  and  the

extent  of  
"kinare'i

 (to be  accustomed  to wearing  the

kirnoiio), in additien  to the factors mentioned  above.

In this paper, the "kitsuke"

 effect  may  be left out  of

consideration,  beeause each  subjeet  put  on  the ytikata
by herself, We  shall  report  the  changes  in the

}qikata-pressures with body  movements  and  the
effects  of kinare on  both the bvkata-pressures  and

the wearing-coinforts  in coming  papers.
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Table 1, Physical constitution  of subjects

Item (uiiit) Subject }...Eyg,tfgs.t;)Subject 3

Age  C)'ear)
Height {ciTi)
Vv'eight (kg)
Bust girth (ciTi)
L]nder busL girlh Ccm)
Waist girth Ccm)
Hip girLh Cem)
l{ohrer index

30153

 9,43

 OT･5

 169,.761

 S83
 7us.o

36liS.9

 55,OS9.0

 75.572.89L213T･.]

L)3l59,,557.0S9,O69.068,888,8140.5

Subjec[ ,4 ...Eu.b-jec[ !

 22157.7

 57. 084.2

 74..365.

 0

 98. 4145.3

22154
 O6L.O93.0;s.e66.097.0169.8

A C

    fig.1

]n l'his studv

fuT deta"s.

A2

  "'earjng appearance  of the .vukata

,subjecrs
 "'ore  the  }vkata  as  .HS. and  B, See text

                METHODS

1. Sllbjects, rnagnitude  of  slippage  and  sensery

   evalufttion

1) Subjects

  The  subjects  ivere  5 "'omen  from  20 to :SO years old,

whose  physiual constiLutions  are  sho"n  in Table 1,
The  Rohrer index ("'eight (kg)!iheight (em)li× 10T)

of each  subjeer  "ns  calc/ulated  and  is sho"it  at  1}ie

boctcim line of  the  table. The  Rohrer  index  stands  for

the  {tegrce  nf  obesit.v and  is clefined  as nor]nal  range

of  xvoinun  between 109 and  140. More  than  156

characterizes  excessive  body  fat CNihon Kasei

Gakkai l991), Therefore,  the  figures exhibited  a "ide

range  of variation  from l18,O to 169.8,

  The  subjeets  put on  the yukata  samples  Csee :t-l))
b}' themselves  using  a  han haba obi  (obi jn hal[ t]ie

regular  "idth)  and  two  ,r/ords  CBunko musubi),  The

}･vkata $amples  "ere  made  to measure  (see 2-2)),
MeasureJne,nts  uf  the inagnitude  of  slippage  (see
1-2)), its sensory  es'aluation  (see 1-3)), and  >aikata-

pressure  (see 3-1) and  2)) started  ai'ter  the  subjects

had  iiDri)  the  ,i, 
'Likata

 19 tinies (at least 1 hlttne, a total

of  over  90 li), The >'ukata-pressuTe generated ii) the
abdomen  syes  measured  at  l20-210  mM  after  meals,

3,I

2) Magnitude ofslippage

  First of  all, we  set  base  1ines on  rhe :,Mkata using

surgica]  "hite  tape (12 iTun "ridth) immedtale]y  after

being put on.  Three ki]ids of  -earlng  appearance  of

tho  }vkata  "ith  regarcLs  to the  neckline  aTe  sho"m  in
Fig 1. In Fig, 1-A and  B, the opening  ividth  at the

lleckline  "as  set at about  three fingers' width.  The

difference betwEen A  and  B  -as  tb.e degree of

openiiig  at  the  nape  (a]rnosl no  opei･iing i] A, about

one  f,Ls[ ivid{1i in B), In C, the  length of the neek]ine

-as  set longer than A and  B,as far as  a  depression  at

the base of  the  neck  }Lus  visible.  In [his study,  the

sllbjects  "'oJre  the }7ukata as A and  B. These "ear'ing

appearapces  were  the same  as  those of  the modern

kimono in "The

 metamorphosis  of  modern  ktmono

ll 
''
 described  by  Daimaru  (l985).

  Froin the  results  of preliniinary experiments,

magnitudes  of slippagc  "ere  to be messured  in l7

body regiens  (3 points on  the chest,  3 points on  each

dorsa] and  ventral  upper  edge  of  the obti, 3 points on

the  dorsal ' ohashori,  5 peinLs on  t,he right  side  line).
The  above  measuring  regions  "'ere  Iocated at

intervals of  abDut  10-15  ein  on  the  base line. From

these  data, "e  cnlculated  sli･ppage  per regio]'i at the

chest,  "pper  ecLge  of  obi, dorsal ohashorl,  and  right

side  line, respeetive]y.

3) Sensoryevaluatlon

  Kikuzure  is concerned  priJnaril)' "ith  movements  of

Lhe  -hole  bod.y. Kikuzure  at miyatsuguciti  is caused

b.v elevatmns  ef the arins, and  chat  at  thc  hem  is

caused  by movements  of  the  legs (ssalktng). The
mechanisms  for the  deve]opment of  kikuzure by the

moi'ements  meiitioned  above  "rill be reported  in

ceming  papers, Iii the present  study,  we  shalt  repoi't

(25S)

'
 The  slippage  on  the  veRtral  ohashori  "Rs  not

 measured  because ir "ns  scareeL･y  obseTvedi  dLiring

 boilillg movemeTlts.
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96 cotton)

matena[s

indicate

    10 20  30

         SIrain {lmrn)

Stress-straill curves  of }ukata, obi, and  cord

Chlmo)

           i materials  (10a 96 woo])  stretched

lll and  weft  direction'2, ; the }ukata  materia]s  CSOO
  in uerp  Ct'and weft  directien 

'4v';
 and  the  cord

 (leO% wuel)  in "arp  diTection tS. Arro-s

breaking points.

Study on  the  Clot,ltng Pressure Developed  by Yllkata

                     tight-' as  +10)  under  8 postural conditiens;  rest-

                     standing,  standing  with bowing at  3 aTbitrary  angles,

                     setza-sitting,  sitting  with  bowing at 3 arbitrary  angles,

                     In the sarne  manner,  they  estmated  intensities of

                     pressure  sensation  for iooseness taken  as  two

                     standard  sensations  ('iperfeet fit" as  +1 and"very

                     loese" as  +10)  under  the sarne  8 conditions.  We

                     multiplied  the intensity of  pressure sensation  by the

                     complaint  number  to seore  the  evaluatioll.

                     2, YukatafOrexperime"talsamples

                     1) Ph.vsical properties of  experirnenta1  samples

                      Yukata  (n =-  5), obi,  (n =  5×  6, width: 15,3± O,2 em,

                     length/ 327,6 ± 3.7 cm),  and  cord  (hinio, n =  10× 6,

                     width: 4,6± 0,1 cm,  length: 205.3± O.6 cm)  used  in this

                     study  -'ere  obtained  at  a  market,  They  were  plain

                     weaves,  and  their materials  were  either  100%  cotton

                     (yLikata fabrics) or  100%  wool  (obi and  eord  fabrics),

                     Thickness  of  the maLeTials  was  measured  by  the

                     PEACOCK  DIAL  THICKNESS  GAUGE  as  O.29 ± O.Ol

                     mm  (ytikata, n  =.-  5X  12), 1.39± O.06 (obi, n=  5×  6) rnrn,

                     and  O.31 ± O.Ol mm  (cord, n=  10X5),  The  densities of

                     mateTials  were  measured  as  69.7± 2,O warps  per ineh

                     aiid  58,2±  18 "efts  per inch (ytkata, n=  5× 6), 31,2±

                     1,4 Mnrps  per inch  and  29.l ± O.5 wefts  per inch  (obi, n

                     =5 × 6), and  52.8± 2,4 warps  per inch and  45.3± O.9

                     -efts  per  inch (cord, n=  10×  6). The  tensile strength

   
40 50 of  each  sample  Cmaterial) in warp  and  sveft  directions,

                     -hich  was  adjusted  with the labeled stripping  method,

the meehanisrn  of kikuzure caused  by bo"tng

(forward bending of the upper  part ef  the body). The
subjects  veai-ing  the  }ukata  repeated  boirs at  three

arbitrary  angles  about  360 times  from  the  straight

positio]i of the upper  body at rest-standing  and

seiza-s]tting.  [l"he subjects  were  Tequested  to report

on  the wearing-feeling  of  the  yukata  during these

body llLovernents.  In this study,  lntensities ef  pressure

sensat,ions  (tightness or looseness) deve]oped by

yiikata wure  measured  in teTms  of the subjects'

estimate  oR  a"ratie  seale.''  See Mitsuno and  Ueda

(1997) for details.

  The  subjects  estimated  intensities of  pressure

sensataon  for tightness as compared  with two

standard  sensations  C"perfect fit"as +1  and"very

   -es  examined  by the Tensilon (UTM-25e, Orientec

   Co,) at 10 em  catcltmg  intervals and  at a  velocity  of  5

   cmlntn,  in an  artificial cljraate  roorn  (temperature:
   21.0℃ ,

 relative  hurnidity: 65.e%),

     A  typical  example  is sho-Ti  in Iilig, 2, Samp}es  (i)
   a]d  tttl were  the obi  materials  (wDol leO%)  stretched

   in warp  and  "eft  directions; samples{Dand@were

   the }vkata  materials  (cotton 100%)  stretched  in warp

   and  weft  difections. Sample ,CS)  was  the cord  material

   (wool 100%)  stretched  in warp  drection. The  stress

   straini  curves  of  samples  (i), @,, and  /(5) resembled  one

   another,  becallse the materials  wure  all  100%  wool,

   The  curves  provided  fTom sarnp]es  a/ and@made  up

   or  the cotton  mat,erlal  wr}re  sinular  to each  other,

   HovaEver, the  obi  materials  were  stpeched  more  about

   2,3 tinies in "eft  direction (sample (2)D as  compared

   with  that, in ixerp  directlon (sampleO), as  we]1  as  the

   yukata  materia]s  were  stretehed  more  about  2.5 ttmes

   in weft  direction (sample@) than that in warp

   dlrection (sample@), That is, in the obi  and  the

   brukata materials,  there  was  a  ctifference  of  stretch-

   abilty  nat  only  according  ta the kind of rnaterial, but

   a}so  accorcling  to the  direetion of fabric.

(250 35
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(s]eeveshou]der･
 to side opening)

h/ rptyatsLiguchi

halfoverlap

 at  hem)

okumi-sagari  eength fro]ll shou]deF  tc) the  top  e]d  of  seani

bet"p.en"idth)hem).

  The  values  ol' stress  and  extension  ratios  at  the

breaking point of each  sample  "ere  respectively  .1.
17.tt)± l.64 kgf/cm, 17.7± 4,3796/ 

'?1.
 22,6± O.45 kgf!cm.

50.6 ± 5IOqo;  3 9.43± 021 kgflcin, 6.67 ±  1,030,o: 4'

9.25t: O.46 kgf7cm, 2･'O.R- ± O,949b / [t. 4,Ol ±･ 023 kgf/cm,
22.1± i.O196,(]11-'it /n=5 × 3, 5',:n=10X3), In short,

the obi  inaterial  "as  stretched  easi]y  in wert  directioii,
"inile the ytikata m.aterial  s-Rs  scarce]y  stretched  in
"urp  directions,

2) Dimensionsof)ukata

  A  )ukata  suitable  for each  subject  was  made

aceording  to her physical constitutions,  Designatjon

of  the  .yukata is sho"n  in Flig, 3, and  djmensions Df

cen'ipletion  are  iHdica[ed in Table  2. "'e computed

dimensioils suitable  for eaeh  subjeet/  initake,  yukl,
sode-haba,  kata-haba, mae-haba,  ushiro-haba,  and

eri-shita,  "hich  were  related  to designation of height

 36

         
-i-

,3, Designation of  the yukata  (Japanese summer

    kirnono)

     (length froni shouldev  to  heni): b/ yLiki ("idth
 center  back  seum  to slccve  opening);  c/ kata-haba

         ; d/ sode-haba  (sleeve -idth)/  e/  sode-take

    Iength); f sode-tsuke  Clength of seam  froia

                ; g/ sode-guchi  (sleeve opening)/

         (le]igih of  side  opening):  i/ ushjro-haba  (a
 "icith  of  body back); y'/ okunti-haba  (a half "Gdth  of

        ; k/ ]nae-liaba  (a half "af]th  ef  body  front) ; i/

    oknnii  aiicl front ]]anels): m/  em-haba  (eollar
  : n: eri-shita  (Length from loiiEr edge  of  coltar  to

Vo] 49 No,3  (1998:

  and  girth Csee *  rrLarks  in Table 2). Furthermore,  the

  yukata  "as  sew]i  by hand, based on  the method  of

  
'ioedachi

 onnamono  hitoe nagagi"  Cnormal euttLngs  of

  fulHength kimono without a  ]ining for women)  iR

  
'iWafuku

 Saihou  Zensho"  (Comp]ete Works  or  Japa-

  nese  Clothes Se"ing,Yamainoto etar.  1979),

  3, Method  for themeasurement  of  yukata-pres-
     sure

  1) Measuring s.ystelll

    The ytikata-pressure$ -eTe  measui'ed  by u hyd-

  rostatic  pressure-ba]anced  method  O{itsuno and

  Ue.da 1994). A  diagram of  the meaEuring  systeiu  used

  m  this research  is sho""  in Fig, 4, Two  electric

  signals  of  )ukata-pressure  from pressure-detector
  (Pouch, Nihon Kehden  Cu., TM-200T)  and  -transduc-

  eT･ (Pressure Tramsducer,  Nihon  Kohden  Co, TP-

  300T), and  of respiratory  movement  from thermjstor

  (Thermistor, Nihen Kohden  Co,, YSI-402J) " ℃ re

  obtained  by this system.  These  signals,  -hieh

  nppeaTed  on  the oscMoscepe  monitor,  were  recorded

  simultaneously  by a pen  drawing apparatus  (Pen
  Osctillograph, NEC  Sanei Co,, ()mniace RT2108A), At

  the  same  time,  t,hese sigmals  Liere  recorded  oii  a

  magnetie  tapp  recorder  CMagnetie Recorder, TEAC,

  RD-11IT). We  recorded  changes  of  body position and

  movement  of subjects  with the  help of g-v video

  carneras  Ov'ideo Camera, SONY  Co,, TEeOS) "hich

  "?re  set  at  angles  of  900. T"o  signals  i'rom the

  cameras  "ere  displayed bilatcrally in one  image  "ith  a

  digital AV  mixer  (Digita] AV  Mixer, Matsusllta

  Electrical Ca., "'J-MX12).  E]ectrie signals  of the

  }･Mkata-pressure and  the respiratory  niovement  -?re

  supet-imposed  on  this jmage  by  using  a  video  gram
  (X'ideo Gram, Hoei  Co,, X]G-40). In this iLuy,  timo

  relations  of  :3 phssiolngical responses  Cyukata-pres-
  sure,  respirator]'  movement,  body  movemenO  u ℃ re

  ascerLained.

  2) Measur'ing regions  of  }'ukata-pressure

    Preliininary expeTiments  sho"ed  that all the sub-

  jects c/omplained  about  the wearing  coiufort  of  the

  brassieres for kimono use  (tsvo of  five subjects  (Il'.,
  ･lk/') eomplamed  of  their being  too loose, but, the  other

  three subjects  (.?.1, 

'3'.]
 51) comp}ained  of their  betng

  too tight, although  the size  of brassiere "as  regarded

  as  suitabte  E'or each  suhject),  On  the other  hand, when

  "e  tried hada.iuban (underwear for kimono) on  the

  subjEct  "rithout  a  brassiere befove wearing  the }rLikata,

  subject  /"3), "ho  had the biggest difference between

  bust girt.h and  under  bust girth, complained  that  jt

  gave her no  satisfactiop  around  the chest,.  Next, we

  tried to compensate  the prbportion  in three subjects

'25S]
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Table

      Study en  the Clothing Pressure Developed by Yukata

2. Diinensjons of the .vukata (Japanese suirurner  kimono)

   subject's  measurements

made  to

Dirnenslon Su bi ect 
'!

 Su bj ect '121'Subject  (Il' Subject /'l) Subject rg'

Mitake'Yuki'Sode-haba'

Kata-haba'

Sode-take

Sode-guchi

Sode-tsuke
Eri-kataaki

Miyatsukuchi

Ushiro-haba'

Mae-haba'

Okumi-haba

Okuini-sagari

Eri-shita'

Eri-haba

 153.0

  64.0

  32.5

  3L5

  50,O

  23.0

  23.0

   8.5

  13.0

  29.0

  23.0

  15.0

  23.0

  76.05.5,

 6.5

 l59.0

  63.0

  32.0

  31,O

  50.0

  23.0

  23.0

   8.5

  13,O

  3LO

  25,O

  15,O

  23.0

  79.05

 5, 6.5

 160.0

  67.0

  34.5

  32.5

  50.0

  23.0

  23.0

   8.5

  13.0

  29,O

  23.0

  15,O

  23,O
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 Experirnental yukatas  "ere  mude  by these  measures.

tp m/thPssure  pmt t1 Movement'Posture

fig. 4. Diagram of the measuring  system  for

        hydrostatic pressure-balaneed method

See  text for detai]s.

by sarashi  (Japanese to-el), but they all eomplained

of  it being too tight before putting an  the yukata. In
this su]dy,  therefore,  ive had  the  subjects  wear  their

brassipres and  panties of  every  day  use  befere  putting
on  the  }ukata. We  shall  report  in eorrting  papers  on

the cornpensation  of the proportion of  the body.

  The n',easuring  regions  of pukata-pressures are

sho-n  jn fig. 5 (see RESULTS-3  for details), The

subjects  wore  susoyoke  roughly  at  their -eistlines.

And  the pressures  generated  in a space  between the

skin  and  the cord  Qamo) for susoyoke,  -ttich  is

described as  horizonta] I plane, were  measured  at  12
regions/  2 regions  -ere  on  t,he anterior  median  line

CAM) Etnd  on  the posterior fnedian  line (PM), and  IO
regions  on  the right  CR) and  left (L) sides  were  3 cm

clothing  pressure  by a

   apart  from the anterioT  median  line (A), on  the

   mamini]lary  ]ine (B), on  the middle  axtllary  line CC),
   on  the scapular  line (D), and  3 cm  apart  from  the

   posterior mediaR  llne CE). As  for abdomina"y

   horizonta1 ll-n planes  as  deseribed  later, wa  meas-

   ured  the yukata-pressures with 12 regiens  per  p]ane

   as  described above,  The  subjects  put on  the yukata

   themselves  by  the use  of  twe  cords  (mune-hirno (cord

   beneath the bTeast) and  koshi-hiino (cord around  the

   hip)), The  pressures  generated  between the  yukata

   and  each  cord  Cll and  M  planes) were  measured,

   After an  obi  had been tied on  the cords,  the pressures

   between the obi and  the yukata  on  the upper  edge  of

   the obi  (]T plane), on  the rniddle  of the obi  CW plane},

   on  the lower edge  of  the obi  (ve plane), and  between

(259> 37
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          Fig. 5, Regions  for measurement  of }n,tkata-pressure

The  figure sho-s  the measuring  regions  and  a  tspical example  of  topegraph}.

}'ukata-pressures  (subjeet 2), The  areas  of  t)lack fan in the circle  correspond

magnitudes  of  the  .Nvkata-pressure. SeE text (METHODS-3-2) and  IllISULTS-3)
details.

the. eorcl  and  the yukata  on  the mune-hiino  ( X" p}nne)
and  the koshFhnno  (IU plai]e) under  the obi  were

measured.  For example,  in measuring  the region  at

the interseetiuii of  the  mamrniilar.v  Line (B) and  the

upper  edge  of thc obl  (rv' plane), in the  left CL) half of
the body, we  have substituted  the  mnemonic  name

"

 P'-LB" in order  to facilitate compaTisons.  The  other

measur]ng  regiens  were  6 regions  at the shoulders/

bi]ateral acromien  points on  the arin  side  lines and  3
or  6 cm  eaine  do"n  from them;  2 regions  on  both

insertional teiidons of  the M.  pectoralis niaj'or urid 4
regions  on  3 cm  above  or  below them  (see Fig, 5); l2
regions  on  the  ortgin,  eent.er  and  insertion o.f the M,
reetus  femoris and  M. vast-s  latera]is on  both legs;
and  2 regions  on  rhe  far outside  of  the  dorsal M.

 38 [

Df

 tofer

  gluteus niaxllnus,  The yukata-pressures  vsere meas-

   ured  at  a  total of  122 regions  mentioned  above.  The

   sLibjects  tied  the koshi-hiilte at  their  "aist]ine

   ()etween the third  and  the  fourth lumbar vertebrae),

  and  they  tied  the  obi  to iuake  its lower edge  Level at

  the upper  rim  of the navel,

                   RESULTS

   1. Magnitudeofslippage

    Magnitude  of slippage  per region,  caused  by

  repetitions  of bo"s  Rbout  360 t.imes, is shown  in E"ig, 6,

  The  ordinate  is the magnitude  of  slippage  per region,

  and  the  abscissa  is the subjects,  -tich  is further

  divided into five imdividual sets  with 4 bar graphs ef

  slippage  measured  at the chest  (A), the upper  edge  of

260}
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obi  (B), the ohashori  {C), and  the right  side  line (D),
ln subjeets  O  and  <E)･, the slippage  ivas  not  particularly

great, exeept  in the regjon  of  the ohashori;  i] subjects
/[tp and  .3), the slippage  on  the chest  and  the ohashori

was  remarkab]e;  and  in subject  (5), the slippage  on  all

regions  was  great, ln patieu}ar, it was  distinctive on

Z.5

-- 2.0E.yg'a

 l,5z8C'

 1.0kae-x

 O.5
     

     

     
  o,e
      Subject(!) Subject@ Subject･3) Subject@ SubjectG'

         Eg.6.  Magnitudeofslippage

The ordinate  is the magnitude  of slippage  per region,  and

the  abscissa  is the subjects,  "hich  is further divided into
five individual sets  with 4 bar graphs of  slippage  measuTeti

at the  chest  (A), the upper  edge  of the obi  (B), the

ohashori  (C), and  the  right  side  line (D). See text

CRESUI)TS-1) for details,

･-z:-=.y=c.9uE"Bsugo

IO

8

6

4

2

lltF

Standing position

V  Sub)ect  3./
"  SLibject (tt),

 Sit[ing position
-

"k

k

ft

the ohashori  and  the right  side  line. In this manner,

the region  and  the magnitude  of  geneTated slippage

varied  among  the subjects  and  will be elassified  into 3

]arge greups.
2. Sensoryevaliiati(m

  Tota] scores  of  sensory  evaluations  in all subjects

are  shown  in Eg. 7, when  they changed  ang]es  ef

forward  bending  in the upper  part of  the bedy  under

both standing  and  sitting positions (8 condibions).

Results were  obtained  by subiectse@.  The  left

figure shows  the evaluation  of  tightness (scored by
each  amount  of  sensation  ×  the number  of co-

mplaints),  and  the right  figure shows  that of

tooseness. IiTrom left to right in either  figure, abscissas

are  rest-standing  Cangle OO), standing  pesition with 3

bow  angles  (averages of  3 times: 15 ± 2.e, 45 ± 2,2, 70

± 35e), and  seiza-sitting  (eO), sitting position with 3

bowangles  (averages of  3 tirnes: 15± 2.4, 45 ± 3.8, 68

± 5.4o).

  As shown  in the left figure, in the staiiding  position,

nobody  comp}ained  of a tightness feeling, clisregard-

ing the bows. In seiza-sittmg,  hewever, when  the

upper  part of  the body  was  straight,  nobody  except

subject,Z;complained  about  that, bllt as  the bow

angies  incTeased, the evaluation  scores  increased  in

subjects  eand@, who  cemplained  about  tightness

fe}t near  the pit of the stomaeh,  on  the chest,  and  on

ze;R=L".E･;.ptENtv･e8m

20

15

10

-  -e  -e  -v

              L

  30 60 O 30 60

       Bending angle  (O)

  Fig, 7. Sensory evaluations  ef  tightness

  See text CRESULTS-2] for details.
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               Fl!g 8, Relanons aiuong  sukata-pressitrp respiration  and  bod.y movement

A-C  mcLeate  eornpositc  llnages ef  the frontal (lprf side  of  each  pLcture)- and  the ]eft side  (JLght side  of  each  pieture)-
iie"s  of  subject  U . SupemtiTposed traces from  the topiuost  [o  [he third ITnes a]'e  the  .ivkata-pressures recorded  at iZ -LC
LD,

 LE  {see Fig 5) The  bottom traces (R) are  resp]rator.t  mmemcnts  dL The  subject  at  rest-slanding  change{i  her
r'espirator)'  cendmons  frem  natural  to deep  B' Thp  subjec･L  bowed  3 tiiites C-E  The  subject  "as  bent  her uppei'  half of
tre  bod) at anglps  of  (C) 70C (D) 4,5 (E) OC Spe text {RESLILTS-3) fei details

the  koslu-hi]no planes.

  As  for the ]ooseiLess feelmg as  sho"ii  in the -ght

figure. almost  no  sub.lecrs  comp]ained  in  slaiid]ng

posmon,  disregarding the bo"s In seiza-sitUng,

nobod.v  except  subjeet  I'.; complainefl  (about lou-

seness)  "hen  the upper  par't nf the body  xKes  straight,

bul {he  more  the  bo"' angies  increased  the  more  the
evaiuation  scores  inereased iii subjects  .-Il and  t/. "ho

complained  about  ]oDseness xwhich  m7s  felt on  tlte

posterior mpchall  line and  oii the  overlap  regions  of

the right  s]de  ]ine.
3. Yukata-pressure
1) Yukata-pressure arLd respiratori'  JnDvement

  Pictures A-E  of  Fig, 8 are  coniposite  ]mages  of  the

frofita1 aeft side  of each  picrure)- and  the left sidp

40 '

(right side  ef each  pieture)-vie"s of the subject  ?' Cm
pittures 1] and  E, images  or  the left side  are  omitted  )
"tuch  were  reeorded  bv t-o yideo  caineras  "hich

formed  an  angle  of 90J(see METHODS-3-])).  From
tho upppr  most  superimposed  traces to the  third one

aie  the >'ukata-pressures  recorded  at LC. LD, LE Csee
Flg 5) oil  thp LI p]ane (betsyeen the keshi-himo and

Lhe  }rtikata under  the obi), The bottoni traces CR) are
rps]m'atory  irLovemenLs  shev-ng  ]nha]ation  (up"ard
arrow)  and  exhalation  phases  (do"-uard arrow).  The
t]nie sc:ale is sho"n  at  the  bottom  of pivture D,

  .A.mplitudes of  the  sTLikata-pressure signals  changed

s>mchronousl:i  "ith  the respirntory  rnovements.  Pic-

ture B shoiss  traces  of  the  }ukata-pressure  and  the

respiratory  movement,  -hen  the subject  at standing

26 Lt i
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positiuinnade  bo"s repeatedly  3 times, and  returned

the upper  part of her body nearly  to the original

positioii (picture A) after  the third bow.  In this way,

almost  similar  pressure  changes  were  recorded,  when

the sut･ject  repeated  the same  body  movement.  This

jndicat,{)rt a  good reproducLion  of  the experirnenL

I'ieture C shows  the yukata-pressures  and  the

respiratory  ruevements  when  the upper  paTt of  the

bod}J i'nis bent  and  kept as  it was.  The yukata-

pressu]es  changed  syiichronously  with the respiration

as merbtioned  above,  The  pressure  values  were  kept

at  high  level, as  the subject  breathed during

fo-vard-bending. In picture D  C4 s after  picture C),

the  yukata-pressures decreased when  the subject

returnE･d  her body  position slightly. In picture E (5 s
after  picture D), when  she  returned  the upper  part of

her body to the upright  positson, the yukata-pressures

returned  to the previous  level. The }ukata-pressures

became  high upon  mhalation and  ]ow upon  exhala-

tion,

  We  have already  reported  in the previous  papeT

(Mjtsvno and  Ueda  1997) that the clothing  pressures

obtainE･d  in beth inhalation and  exhalation  phases
coincided  "e"  with the sensory  evaluatgons.  In this

paper, therefore, we  recorded  and  ana]yzed  the

ytikata-pressures obtained  at  the inhalatjon phase.

The yL]kata-pressures "ere  easily  changed  according

to the n}ovements  likc bows at standing  position. We

shall describe this in more  detail in a coming  paper,

2) Topography  of  yukata-pressure

  Figu:'e 5 sho-s  the 3ukata-pressures  of the subject

/D. at rest-standing,  who  had  been  accustomed  to

wearing  the  }ankata (at least1h  per time, ivearing  19

ttmes, a  total of  over  90 h}, Open  circles  indicate the

pressures fTom minus  to O ]ivnHg.  The  areas  of  black

fan coTTespond  to magnitudes  of the pressure, As  the

pressures  become  high, the areas  of black parts in the
circie  /ncreased,  and  a  full b]ack circ]e Ce) shoiys

pressures  from 46  to 50  rrunHg,

  Pressvre was  hardly, generated when  the  subject

were  cmly  susoyoke,  The  pressures  between }rukata

and  k(Lshi-himohnune-himo  wure  2e mmHg  at raost.

"ihen  the subject  zied  an  obi  on  the }-kata, the

pressures  of the mune-hnno  CV plane)  iverE  scarcely

generated and  those on  the keshi-himo  (vr plane)
were  15 inmHg  at  most,  When  the pressnres  under

the  obi  of  V  or  vr planes  were  eompared  with those

of ll or  M  planes  ob{ained  prior to tying the obi, the

former "us  sma]er  than  the latter, The  same  results

"ere  c,btained  in all subjects.  Pressures less than  S

mmHg  "ere  generated at the far edge  of the gluteus,

whie  pressures were  scarcely  generated at the legs

and  at, the regions  from  the shoulder  down  to the

a)d]la.

  In this way.  it is eencluded  that tihe Jaikata-

pressures at rest-standing  are  generated exelusively

on  abdominal  regions.  Therefore, the distribution

patterns  of  yukata-pressures  at rest-standing  and

seiza-sitting  vvere  focusecl on  the abdominal  regiens

of  all  subjects,

3) Distribution ofyukata-pressure

  Distributions of the yukata-pressures  in abdominal
regions  of  all subjects  are  shown  in FMg. 9. The  left of

the figure is the djstributiens at rest-standing  and  the

right  one  is those at seiza-sitting.  The  results  of

subjectsr.D-@-ere  e)(hibited  successively  from top

to bottom of the figures. Iinrthermore, the pressure  of

a  given subject  is shown  with 5 steps  of  vertical

stripes:  the  upper  edge  of  the obi, the mune-himo,  the

middje of the obi, the koshi-himo, and  the lower edge

of the obj CrV-wn planes)  from top to bettom. The

center  of  the abscissa  shews  the posterior median

line, whi]e the right  and  left sides  show  the anterior

median  hnes.

  At  rest-stan(ling,  pressures  of  subiects  (D and  e
were  hardly generated, while subjecte  generated
liigher pressures.  Distributions of the yukatapressure
sho-ed  that the  pressures  on  the koshi-hirao plane

(ST plane) were  the highest as  compared  -ith  those

on  the other  planes, except  subject ¢ . The  averaged

pressures  of  al1 subjeets  were,  in decreasing  ordeT  of

rnagnitude,  the koshi-hinio plane CIO.7± 9.7 mrnHg),

the mune-himo  plane (4.4 ± 5.4 mrnHg),  the upper

edge  ot  the obi  plane  (4.e ±  5.8 mraHg),  the lower

edge  of  the  obi  plane (2.7 ±  4.1 mrnHg),  and  the

middle  of the obi  plane  (2,4± 4,O mmHg).  The

significant  differenees (paired t-test,a$  O.el in alg

combinations)  were  recognized  (1) betNveen the

keshi-himo {vr plane) and  the niume-himo  {V plane),

(2) between the upper  edge  of  the obi  CW plane)  and

the mune-himolkoshi-Iinno/middle  of  obi {vr plane).
  "inen  the subjects  changed  their body  positions

into seiza-sitting  (right dgure) fram rest-standing

Cleft figure), the  density of  stripes  in all the subjects.

became  high, indicating thaL  the  ytikata-pressures

were  increased. For exampie,  in subject@  at  rest-

standing,  yukatapressures  were  generated on  the

keshi-hirno and  the  dorsal upper  edge  of  the obi

planes; but at seiza-sitting,  high  pressures zaere

generated not  enly  on  the koshi-himo plane but also

on  the  lo"er edge  of the obi  plane; and  the

ytikata-pressures became  higher on  the ventral

(263) 41
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                       Fig, 9. Distribution of  the  yukata-pressure

Distribution of  the )vkata-pressure  in abdotni"al  Tegions  of  all subjee[s  are  shozz-Ti The  center  of  the abscissa

sho"s  the posterior median  line (POvt), "hile  the right  a"d  the left sldes show  anterior  rnedjan  iines (AM), LA-
LE, RA-RE/ measuFing  regicns  of  the }rukata-pr'essnres, "'-iV / ll'-;M planes, See text CMETHODS-3-2) and

RESULTS-3)  for details.

abdoinerL  rather  than  the  dorsa] abdomen,  The
averaged  pressllres  of  all subjects  increased  signlfi-

eantly  { a  SO,Ol) in all planes  (rv' plane, 23  times, V
plane/ 2.4 times,  L'I plane: 3.l ttmes, W  pLane: 1,8
tirnes,iM plane/ 2.7 tirnes). The tdghest pressures

(18.9±1O,8 nllnHg)  were  generated on  the  koshl-himo

(SI planc),
  The  distributions of yukata-pressures  Cdensity
stripes  in Fig. 9> in abdorninal  regions  seemed  to bo

general thronghout  the subjects,  Significam positjve
correlations  tn yertical  lines of  each  subject  "ere

recognized  betsNeen both sides  of  the body Cbetween
RA  alld  LA, RI) and  LD, RE and  LE/a  $O05,  RB  and

LB, RC  and  LC/ a  gO,Ol). In short,  the  relatjve  values

of  lpukata-pressure obtained  from  bilateral]y s}Tninet-

rical  regions  -ere  very  $imilar  in all of the subjects,

a!though  ihe  absolute  ones  svere  not.

42
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4. Relati(m between  yukata-pressure,  sensory

   evaluation,  prepertion  of  tlie body,  and  magni-

   tude  of  slippage

  We  used  the  ranking  correlat,ion  coefficients  ot'

SPEARMAN  and  investigated the  re]ation  between

yukata-pressure  at rest-standing  i proportion  of  the

body･ 1 sensor.v  evaluation  t and  magnitude  of slippage.

The  results  a]'e  shu"]  in Table 3, The  iteni of  
"Nni-

kata-pressure'' "ns  divided inte 6 sub-itEms/  respec-

tive total pressures  of 5 planes  (b'--iU p]anes)
ebtained  at. 12 measurMg  regions  per plane, and  their

grandtotals.The iteinof 
`'magnitude

 of sli'ppage"  uus

divided into 5 sub-items/  s]ippage  per region  taken
from  the chest,  en  the upper  edge  of  the. obi,  on  the
dorsal ohashori,  on  the right  side  ljne, and  their  grand
totals, The  iteru of  

"propoi'tion

 of  the bocly" "us

divided into 3 sub-items/  the difference betw'een bust

girLh and  under  bust ggrth (B-UB), betsseen under

bust girth and  "aisL  girth CIJ'B-W), and  beUseen hip
girth and  "eist  girth (H-"'). The  item  of  

"senserv

                                         L
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3. Relation between yvkata-pressure,  magnitude  of  slippage,

   body, andi  sensory  evaluation

propoTtion  of  the

Ite- Yukata(JapanesesummeT-agnitudeof Propertio"Eyaluation

kirnono)-pressure slippage ofthebody(Pressuresense)
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Ranking  correlation  coefficients  of  SpearmaR  ivere  calculated  from the data among  Lhe iterns:
"yukata-pressure,"

 
"iiiagnitude

 of  slippage;'  
'LpToportion

 of  the body;b and"evaluation.''  The

rnarks  for significaiit cort'eAatjen  are  as  follo-E: O, positive (a Se.Ol); A,  positive  (a SO.05);

e, negative  (a SO,Ol); arid  A,  negative  Ca g-O.05). The  item of")vkata-pressure"  consists  of

six  sub-items;  six  kinds of  pressures taken  fro]u "'-va planes (see Ng.  5) and  their tatal

amount,  a"d  so  on.  U, E, O., upper  edge  of  obi/  R. S  L,, right  side Une ef  the body; B-UB,  bust

girth TrLinus  under  bust girth; UB  
-VL',

 under  bust girth miiius  waist  girth; H  
-W,

 hip girth

minus  "eist  girth; Upper  H,, upper  half of  the  body; Lower  H., lowur  haif of  the  body; Itight S.,

right  side  line,

evaluation''  was  divided mto  4 sub-iterns:  the scores

reported  "ith  evaluation  scores  of  ttghtness  and

]ooseness  in the upper  part of the body Cchest aad

upper  edge  of  obi),  in the  lo"er part of the body

(ohashori), in the  right  side  line, and  their grand

totals Csee RESULTS2).  The  ranking  of  subjects  was

arranged  in ascending  oTder  ef values  in all items,

For exarnpre,  the  premier  rank  of  the subject  was

given in order  of higher  yukata-pressure,  more

ameunt  of sLippage,  larger differenee of  girth and

tighteT evaluation.  The  combinations  having pesitive
correlation  are  shown  by O  C]evel of  signifieance,  1%)

and  A  C50/o), ivitile  those of  negative  corre]ation  are

shown  by e  (1%) and  A  (5%).
  Positive correlations  were  found between the grand

totaI of yukata-pressure  and  the follewing 3 items:

pressure  on  the  koshi-himo  p]ane  (a$  O,Ol), the

rnagRitude  of  slippage  on  the  right  side  line (aS
O.Ol), and  the tota1 sensory  eyaluation  (a$ O.05).

Positive cerrelations  were  also obta,ined  in magnitude

of s]ippage  between the upper  edge  of  the obi  and  the

total magnitude  of slippage  taken  from all regions.

That  is, -inen  yukata-pressure  was  high, the pressure
on  the koshi-himo plane becaine high; the magnitudes

of  slippage  on  the upper  edge  of  the obi  aRd  tiheir

totals decreased; and  subjects  answered  
"tight,"

 F'ur-

ther, the rnore  the yukata-pressure  was  increased, the

more  the rnagnitude  ef slippage  on  the right  side  line

increased,

  Positive correlations  were  found  betvveen "magni-
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 tude ef slippage  on  the  chest"  and  t"'o sub-items/  (1)
 the difference bet"een bust girth and  under  bust
girth, and  (2) seiisory  evaluation.  That  is, the greater
 the difference of  girth, the more  the magnitude  of

slippage  on  the chest  increased, and  the  more  the

subjects  evaluated  the  yukata  as  being tight,

                DISCUSSION

  Most Japanese "'omen  do  not  take  p]easure  in

"'earing  Japaiiese clothes  as compared  with Western

clothes  for maiiy  reasons  : (1) feeling uneasy  about

kikuzure, (2) tightness of the obi (cords), (3)
difficulty in rnoving,  (4) htgh price, among  others

(Fujii I952). Our present  sn)dy  concerned  "rith (1)
how  to preL,ent kikuzure and  (2) how  to tie the  obi

(cords)/ in a  wDrd,  how  to "'ear  the kisnono, in ligh[ of
ttLe reasorLs  described above,

  Studies on  comfort  of  Japanese  clothes  have been
quite few compared  to those on  Wester" clothes,

OtakG and  SaiLari C1961) repoTted  from  a hygieni･eal
standpoint  that obipressure  of Japanese clothes  "ns

extrernoly  high as  compared  -ith  iAt'estern clothes.

They  used  art  elastic  rubber  bag as  a pressvre
detector, though  its efficient  conLact  area  "as

k'ievitab}y varied  according  to the magnitude  of

groiving pressure. Akaboshi  and  Nakahashi {1972)
measured  "efuku-pressure  with a resistance  K-ire

straingauge  as  a  pressure  detector, as  well  as  mllscle

activitie.s  and  lung capabi]ities.  They  compared  the

differenees of  the  pressure  bet"een the use  of  rLew

accessorics  and  traditionaL ones,  Mit$uiio and  Ueda
(1994) have  alre.ady  discussed the  disadvantage  of

using  the elastic rubber  bag and  the rigid  sensor  fDr

the measureinent  of  clothing  pressures  gener'ated on
the hunian  abdumen.  From  this point, "e  did not

suppose  thaE both Otake and  Sanari, and  Akaboshi
and  }"akahas}ii have measured  the clething  pressure
precisely, In suclt  circuinstanc/es,  this stiidy  aisned  at

aceurate  measureme]ts  of  }vkata-pressure,  as  well  as

many-sicled  investlgations,

  As  shosvn  in Table 3, the  kikuzure  on  the ehest  zzes

caused  by  physieal eonstitutions  of the subjects/  the

greater the difference bet"een  bust girth and  under

bust girth, the  more  the slippage  increased on  the
chest,  As shown  in Fig. 6, the  kikuzure  on  the ehest

scareely  oecurred  in subjects  ,(4]･ and  g/. -hose

diIferences betsveen bust  girth and  under  bust  girth
were  as  little as 5,4 cm  and  9.9 cm  respectively  (see
Table  l}. The  kikuzure on  the upper  edge  of  the obi

ivns  related  to the extent  of  tightening the koshi-hiJno

and  obi,  When  the subjects  were  tied elosely.  on  the

 44 i                                          '
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   niiddle  of  the obi  (plane L[) and  koshi-himD (plane
   l'1 ), the magnitude  Df slippage  on  the upper  edge  ef

   the  obi  decreased, but their feeling became poor,

   Therefore, it is ineffective or  rather  undesirable  for

   reducing  the  magnitudes  Df  slippage  on  the upper

   edge  of  the obi  for the subjects  to be tied too firmly

   by the obi  and  the koshi-hiino ar these regions

   Cplanes X'I and  }I), That  is, to prevent  the kikuzure on

   the chest  and  the  upper  edge  of  the obi, it wi11 be

   useful  to adjust  the preporcion of  the body -ith  a

   towel,  so  as to ntintmize  the above  mentioned

   difference, The  kikuzure  on  the right  side  tine wzs

   also  related  to the extent  of  tightening of  the

   koshi-himo. The more  pressure  developed on  the

   koshi-himo plane CSN plane), the more  slippage  on  the

   right  side  tine increased. In particular, much  slippage

   "es  found  in subjects  who  generated 20 mmHg  mere

   over  per measuring  region.  Therefore, the  pressure

   value  on  the  koshi-1nino plane should  not  exceed  20
   ]miHg,

     The rnagnitude  of  s]ippage  at the ohashori  ssns

   unexp!ained  in Lhis study.  The  kikuzure  never

   occurred  unless  the subject  moved,  That is, `'clothjng

   materials  are  incapable of  follovaing the skin  expan-

   sion  resulting  from  bodily motion"  wDuld  be a

   prineipal cause  of  kikuzure. As  sho"m  in Fig. 1, ytikata
   materiai  (100% cotton)  was  scarc:eEy  stretched,  and

   t.he 
"stretch"

 has never  been  observed  so  far during

   the  body inovernents,  Therefore, measurements  of the

   skin  expansion  (see Kirk and  Ibrahirn 1966) are

   necessary  for an  exp]anation  ef  kikuzure at  the

   ohashori.  We  shall report  the  point under  discussion

   in a forthcoTning paper,

                   SUMMARY

    In this paper, the relations  among  }iikata-pressure
   at rest-standing,  magnbude  of slippage  Cthe amount

   of kikLizure Cdeformation of  dressing)) cRused  b.v

   bowing, its sensor.v  eva]uation  and  the proportion of

   Lhe  body "ere  investigated "ith  the SPEARMAN

   ranking  correlation.  Subjects were  5 women  aged  20

  to 30 years old,  Yukata-pTessures measurecl  by a

  hydrostaLic pressure-balanced  Jnethod  "ere  changed

  by  many  factors, such  as  respiratory  inovements,

  body  movements,  and  so  on.  The  yi]kata-pressures

  "ere  generatec] mairdy  at the abdomen  of  the bodv.
  The highest pressvres  uere  recorded  on  the horizon-

  ta1 plane bet-een the }vkata  and  the koshi-]iirno

   (cord arouRd  hip) under  the obi  at  rest-standing  (le.7
   ± 9.7 rrunHg  C14,6± 13,2 g£temL'))  and  seiza-sitting

  C18,9± 10,8 mmHg  (25.7±  14.7 gflcm :')), The  greater
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Study⊂111　the　Clothnlg　PTessure　Deve］oped 　by　Yukata

differenc已 betMeen　bust　girth　and 　under 　bust　girth，
the　m 〔・re 　the 　slipPage 　on 　the 　ches し　en ユarged ．　 The

magnitude 　of 　slippage 　on 　the　right 　side　hne　“．ns

concerned 　w 正th　the　extent 　of 　tightening　of 　the

koshi−hhno
，
　and 　it　wBs 　suggested 　that　しhe　pressure

sho しdd　not 　be　greater　しhan 　20　nu τIH9 　〔27　gfffcrue），

The　 more 　 the　 s］ipPage　 on 　the　 chest ，　the 　 more 　 the

illtensily　of 仕le　pressure　sensation 　decreased．
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　　　　 浴 衣 圧 の 研 究
一

着崩れお よび官能評価に 関連 して
一

三 野 たま き ， 上田
一

夫
t

供 立女子大学家政学研究科，
’

共立女子大学 家政学部〉

原 稿受付平成 9年 4 月 24 日 　原稿受理平成 9 年 12 月 4 日

　本研 究 で は ，静 立 位の 浴衣 圧 ・そ れ に対す る 官能評価 ・体型 ・浴 衣 の 着 崩 れ と の 関係 を

SPEARMAN の 順 位相関 を 用 い て 検討 し た ，被験 者 は 20〜30 歳代 の 成 人女子 5 名 で あ っ た．

浴衣圧 （液 1王平衡法を使用 ） は 呼吸運動 や動作 な ど の 様々 な 因子 に よ っ て 変化 し た ，浴衣圧は

主 に 腹部に 発 生 し て い た ．最 も高 い 圧 が 計測 され た の は 帯の 下層 の ，浴衣 と腰紐 との 間の 水平

面 で あ っ た （静 立 位で は IO．7 ＝ 9．7mmHg 　 q4，6± 13．2gf／cm2 ），正 座 位 で は 18．9 ± 10．8
mmH9 （25、7± 14，79f／cm

”
））， ト ッ プ バ ス トと ア ン ダ

ー
バ ス トの 差が 大 きい 被験 者 ほ ど，胸

元 の 着 崩 れ 量 が多か っ た ．右脇線 の 着崩れ 量は腰紐 の 締め 方に 依存 した （20mmHg （27　g〆c

m つ を超 えな い よ うに ．腰紐 を しめる べ きで ある）．胸元 の 着崩れ量 が 多い 被験者ほ ど，圧感

覚 〔締め感覚） の 大 きさは小 さか っ た，

キ
ー

ワ
ー

ド　被服圧，浴衣，官能検査，快 適性 ，体型，着 崩れ ．
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