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How the Position of an OBI Affects the Body Sway, Surface Electromyography,
and Salivary Amylase Activity When Wearing a KIMONO
: Focusing on Posture and Classic Movements
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Abstract : This study aimed to clarify the impact on the body of contemporary styles of wearing traditional Japanese
KIMONO, assessing body sway, surface electromyography, salivary amylase activity, and clothing pressure in a survey
sample of eight healthy young women. Four wearing patterns were compared : (1) without an OBI (KIMONO sash) (2)
with an OBI in position 1 (under the bust) (3) with an OBI in position 2 (at the waist) and (4) with an OBI in position 3
(at the ilium). With each of these patterns, the subjects stood, sat, stood and bent forward, sat and bent forward, and
stood on one foot (Japanese classic movement ; ISSOKUDACHI). The findings showed that body trunk stability was
higher and posture straighter when wearing an OBI than when not. However, with OBI position 2 (not a style actually in
use), muscular activity was inhibited during movement and stress levels were high. With OBI position 1, the style
actually practiced by contemporary women, muscular activity during movement was aided by the OBI, but clothing
pressure impacted the front of the body and stress levels were high. It was demonstrated that OBI position 3, the style in
use among men, provides benefits in terms of stabilizing the body trunk, straightening posture, and alleviating muscle
load during movement, as well as low stress levels.
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LRI SN, TOBRRLR T o7& w9 [4][5].
BHAROAMAELZE L, whiE "BEEEE LHn)E
AR (GEW) 1L, KBEHE2ENTROE Ty TR % L DOV Vo TBY[6], KMEDOHMEIXT ¥ & —IvR
D, ZofEL WOFBERILHETHS. AROBHET  F25T72 X MIHTTHE—HRNUTH L. BV
& Z/NE, BRIL~TLE I IRIE VRS~ & B L
LEF O IIMA TH o 2. it oEmm iz, =R
WL BRIBOENDDEW 720 LIEOH 72D ITKEA
TWa (X 1). fiRoFZEBEOELE I, WIEIE LIS
JRASY, LARAR O A EIZIE 19cm, TR LI 34cm,
BRI IR 68em DM b B3 L7z [2]. WAL E I,
EAS Y 2 X PALHL, SSIHEIZR D IED 01 20
ARIHE S5 (3] HiES S KIE, BRANIAG T, 7
AL A Uk, 1920 FARUTIZERESEN, #FENBIN D

# corresponding author Fig. 1 KOSODE, is an origin of Japanese KIMONO,
UL FERR A in the Momoyama Period (c. 1600 AD) : Obi is
2 AL R R R A BT BRI A JE R fastened around level of ilium[1].

126 SEN'T GAKKAISHI($#3Z) Vol.70, No.6 (2014) (56)



ETHHBREILEVETHLET, HAVIEETIEET
BrVoERNER S0y, B E IS
DRWVIETHELEZZONE. BlZL &) #EIZU-
72 EE, HERhaHEL, wWAHA LR LbELL
LTIARDOED X HIZAY AMEL7ZESD, BRI
ELETHAH6](M2).

LA L, 1004/ E <, EMEEEOH0ICHD 5,

FROBRHYMLAZL TAHIH MDD Lo TR TN
LBz shcw/z[3], [7]. £/, LWoFERD
EWEMFEEO, RO ZEMNITIERD I,
iDLV, HRWIED T OEKRE G
S BUE I BT IS lb T 7z,
ZZCAMZE T, BEhLMANLEEL TE N E
B, BEBICGZHZEEEWALNICT LS. B AL
A, BEICHEH L, BROEREFEY 1 E L OME %
fTv, F=2 o Pl EoRRE HigS. B
BT, WAEHAMEHROFEICB TR TREDO—0%
IR ZERHBMET 5.

LiN A

Fig. 2 Contemporary KIMONO : Standard obi position
is around chest.
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Fig. 3 Obi positions.

Obi position 1 (left) : HANHABA OBI(half-width
sash for women) with second
waist cord tied under bust

Obi position 2 (middle) : HANHABA  OBI(half-width

sash for women) with second

waist cord tied around waist

KAKUOBI(a stiff sash for

men) with cord tied around

ilium

Obi position 3 (right) :

& L7 BREESMIE,
Holz.
2.2 AIEIRE &£ - BME
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GtEFEMRS) 2 Ay, BIRT 14, VA THE
L7z, M7 I 9 —¥EMIE, #HBRAEICOZ9 3587
th, MALREE 3R, BT I T —EE=F CM-
21 EHAF v 7T (=7 atklath) 2 e T, EBRKIRE
PeHr & A BO 2 MHIE 21TV, ZOESSIC XY il %
fTol:. HBEMRIEZ, TLAM)—FHEIMQE(F»tA
InT v )RR, REMEIER, MEE L, ERE
MG TNE Lz, Z2heh, 67 Sk L8
WD & BRAEALE, BEHE G IESRALE, IR
S OE AEHEL VT, ETHMIIZT A AR—F T
KM EM (Lectrode, FRIEHLT WXV R) Z06AFL, Bk
FHEICCEM Lz, v 7Y v Z IR 1000Hz TH 5
GBI ORI & 72 - T, Kankaanpaa et al(1998), Clark
et al(2003), Hislop et al(2008) DFEICHe U, Fajichliz
W K 95 WU IR D ) B I % 0 58 L, %maximal voluntary
contraction (%MVC) = &t L 72[8]1[9][10]. ## 5N 7-fh7E
BRI WA 2 ATV, 1 BT IRIEMHE Z KD, %
MVC 2 & ) IEBAL L 7. fEATI213 BIMUTAS-T (5F v &
A 3nT7 v 7)) E R KIREE, KREEZE AMI

At 26+1C - A 50 1%RH T

Front center line  Armpit line Back center line

Bust point line Scapular line

Center of OBl —@ ®

Fig. 4 Positions of clothing pressure sensors.
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*Distance from shoulders to target : Distance from subject’s shoulders to fingertips + 30cm, both in standing and sitting positions

1) Standing and bending forward
(O1 -3 seconds : Subject extends hand toward target (table)
(O4 - 5 seconds : Subject maintains a forward-inclined position
(6 - 8 seconds : Subject returns to upright position

*Target is 70cm above desk

3) Standing on one foot (ISSOKUDACHI)

2) Sitting and bending forward
O] - 3 seconds : Subject extends hand toward target (teacup)
(O4 - 5 seconds : Subject maintains a forward—inclined position
(6 - 7 seconds : Subject picks up teacup
(O8 - 9 seconds : Subject puts down teacup
(010 - 12 seconds : Subject returns to upright position

*Teacup weight : 509g

*Subject starts out kneeling and holding teacup in both hands

(O1 -2 seconds : Subject shifts weight forward (on to knees) and puts toes on floor in preparation for standing

(O3 seconds : Subject shifts weight back (on to toes)

(O4 - 5 seconds : Subject places one foot on floor and stands up with one leg raised

Fig. 5 Details of actions during measurement with electromyogram and clothing pressure.
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LT, REAOLOOARRELE AR L L TRE

ENTWAE36EHRD ) b1, Wk mig, fEicEs
BHE/KE LT, BARRMENR, FErmms, FoOoznn m
%, KA ZRBLZ. BEAFEBIFETIE, W LICk
N1, 2, 3T RTTHEAE I (p<0.05), E65D
Eb D hh ol ERMMER L FOEN (L) THS 2
e 3, AN (R fR) T, i & R 7B,
HREMIEBOBH~NBET 2HTIREN, WL &3,
Wl 3 A EERE (p<0.01).

WEE 7 X 7 — B OMER R E K 7 IR, A
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W BEENZNUICBT B RIRE I E R % X 8~12
R LA, AL ORERE, A 1T, B (S AT
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WAE %, (B AR AR D O B L GRR GE AL, HEAL SR p<
0.05) TIRWEZ R L7z, 35 213, BirrvOf (47 - p<0.05),
FLEEAR G247 : p<0.05) TR Wl 2R L 7. #3Tid, &
B (F AR OHH OB TR WEZ R L7z GLAL, AL
p<0.05) 2%, FNLIHIEDRITBNTHFHMIZ, 1kPa
IR DIED D2 T 7z, LTI CTLRHTH OO 4~7
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Fig. 6 Results of body sway measurement with stabilometry (n=8).

(a) Trajectory length per unit of time, (b) Effective value surface arca
(c) Center displacement(left-right), (d) Center displacement (front-back)
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Fig. 7 Value differential of amylase activity in saliva before and after putting on clothing (n=8).
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Fig. 8 Clothing pressure in standing position (n=8).
(a) Front center line, (b) Bust point line, (¢c) Armpit line, (d) Scapular line, (¢) Back center line
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Fig. 9 Clothing pressure in sitting position (n=8).
(a)Front center line, (b)Bust point line, (c)Armpit line, (d)Scapular line, (e)Back center line
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Fig. 10 Clothing pressure when bending forward in a standing position (n=8).
(a)Front center line, (b)Bust point line, (c)Armpit line, (d)Scapular line, (¢)Back center line
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Fig. 11 Clothing pressure when bending forward in a sitting position (n=8).
(a) Front center line, (b) Bust point line, (c) Armpit line, (d) Scapular line, (¢) Back center line
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Fig. 12 Clothing pressure in standing on one foot (ISSOKUDACHI) (n=8).
(a) Front center line, (b) Bust point line, (c) Armpit line, (d) Scapular line, (¢) Back center line
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Fig. 13 Muscular activity (%MVC) in standing position (n=8).
(a) Trapezius, (b) Rectus abdominis, (c¢) Erector spinae
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Fig. 14  Muscular activity (%MVC) in sitting position (n=8).
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Fig. 15 Muscular activity (%MVC) when bending forward in a standing position (n=8).
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Fig. 16 Muscular activity (%MVC) when bending forward in a sitting position (n=8).
(a) Trapezius, (b) Rectus abdominis, (c) Erector spinae
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Fig. 17 Muscular activity (%MVC) in standing on one foot (ISSOKUDACHI) (n=8).
(a) Trapezius, (b) Rectus abdominis, (c)Erector spinae
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body sway measurement with stabilometer (n=5).
: Center of gravity shifts backward when lower
back pain prevention belt is fastened From [12],
illustration revised
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Fig. 19 Examples of body trunk alignment measurements using Spinal Mouse® (a) and angle of sacrum incline as

ascertained in these measurements (n=5) (b).

: Value is significantly smaller when wearing a lower back pain prevention belt From [12], illustration revised
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Fig. 20 Snapshot from Asahi Graph magazine [20]
showing women wearing Japanese and Western-
style clothing during the 1920s, when there was
a trend toward abandoning traditional Japanese
apparel.
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