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Research on the effective breathing instruction for postpartum women
with “Minor Troubles”, focusing on the transversus abdominis during
respiratory exercise

Yoko Fuse

Abstract

Women's health refers to women's health in terms of not only biological
aspects, but also behavioral and psychosocial aspects, at each life stage of a
woman's life. Due to pregnancy and childbirth, the female body undergoes
dramatic changes not only externally, such as body shape and posture, but
also internally, such as hormone secretion. Many women with prenatal and
postpartum woman suffer from “Minor Troubles” such as low back pain and
urinary incontinence. However, regarding the treatment of “Minor Troubles”
in Japan, there is a current situation that only some medical institutions can
receive treatment including physical therapy. Therefore, there is a need to
build evidence for evidence-based clinical activities as physical therapy in the
field of women's health.

Lumbar pain is one of the typical “Minor Troubles”. Transversus abdominis
exercise is attracting attention as an intervention method for preventing low
back pain with the aim of stabilizing the trunk-pelvic girdle. Due to the
characteristics of the transversus abdominis, it is located in the deepest layer
of the trunk muscle group, so it is often measured using an ultrasonic
diagnostic device. Therefore, the exercises on the transversus abdominis has
been proven by ultrasound images using an ultrasound diagnostic device.
Transversus abdominis evaluation on ultrasound images can confirm the
thickness of the transversus abdominis in real time, so it is very effective for
subjects who have difficulty in acquiring the sensation of contraction.
However, in environments such as home where ultrasound imaging cannot be
used, it is often difficult to perform transversus abdominis exercises from the
point of view of visualization. In addition, an ultrasound diagnostic device is
expensive equipment, and clinically, it is not always installed in all hospitals
and clinics. Therefore, an inexpensive and easy measurement method of is
required, including in clinical settings.

At present, no specific exercise method has been established that focuses on
the transversus abdominis for postpartum women. Postpartum women,
especially in the puerperal period, are at high risk of developing low back pain,
but high-intensity exercise is not recommended. Therefore, clinically,
interventions focusing on the transversus abdominis, which is said to be
effective in preventing low back pain, are often performed using low-impact
'breathing' as an exercise task. On the other hand, 'breathing' is a low-impact
exercise task, but depending on how one breathes, an excessive increase in
intra-abdominal pressure may cause aggravation of back pain and other
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“Minor Troubles”. Even for a certain period of time after giving birth, the
respiratory pattern during pregnancy continues, and postpartum women who
complain of low back pain often have a predominance of thoracic breathing in
clinical experience. As an evaluation method for confirming the respiratory
pattern, no method has been established to simultaneously evaluate the
movement of the chest circumference and abdominal circumference, and
clinical evaluation i1s limited to visual observation. Therefore, there i1s a
demand for an effective breathing instruction method for postpartum women,
by specifying breathing evaluation and instruction methods.

Based on the above, the purpose of this study was to devise a breathing
method that focuses on the transversus abdominis, targeting prenatal women
and postpartum women who have given birth. In addition, we aimed to clarify
the effectiveness judgment for “Minor Troubles” by instructing the devised
breathing method to postpartum women who showed “Minor Troubles”.

This paper consists of six chapters, and the first chapter describes the
current state of physical therapy in the field of women's health, physical
changes associated with pregnancy and childbirth, and “Minor Troubles” of
postpartum women.

This paper consists of six chapters, and the current state of physical therapy
in the field of women's health, physical changes associated with pregnancy
and childbirth, and “Minor Troubles” of postpartum women as an introduction
in chapter 1.

In Chapter 2, with the aim of clarifying the respiratory characteristics of
prenatal women, the relationship between chest and abdominal
circumferences during breathing and the thickness of the transversus
abdominis was examined using an ultrasonic diagnostic device and an elastic
strain sensor (Research 1). As a result, it was suggested that the muscle
thickness change of the transversus abdominis can be evaluated by focusing
on the movement of the circumference of the abdominal circumference by the
stretchable strain sensor. In addition, as a respiratory characteristic of
prenatal women, it was clarified that the greater the change in abdominal
circumference, the greater the change in transverse abdominis thickness.

In Chapter 3, using the same measurement method as Study 1 described in
Chapter 2, the subjects were postpartum women. As a result, no correlation
was observed between the chest and abdominal circumferences and the
thickness of the transversus abdominis. Therefore, the experience of
pregnancy and childbirth itself was thought to be a factor in lowering the
movement of the abdomen and the contraction efficiency of the transversus
abdominis.

In Chapter 4, we compared the breathing characteristics of prenatal women
(Study 1) and those of postpartum women (Study 2) described in Chapters 2
and 3, and devised a breathing instruction for transversus abdominis exercise.
As a result, we devised a breathing method of ““breathing at a constant
rhythm and depth so that the amount of change is 5 mm or more while
inflating the abdominal circumference by inhaling and deflating by exhaling".

In Chapter 5, the breathing instruction devised in Chapter 4 was taught to
postpartum women with “Minor Troubles”. As a result, both the change in
abdominal circumference and the thickness of the transversus abdominis
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muscle increased. In addition, one month after the intervention, she showed
an improvement trend in both low back pain and urinary incontinence as
“Minor Troubles”. Therefore, it was clarified that the breathing instruction
devised in Chapter 4 is effective for postpartum women with “Minor Troubles”
as transversus abdominis exercises.

In Chapter 6, the results of this research were described. From the results of
this study, it was suggested that the change in the waveform indicating the
abdominal circumference measured by the stretchable strain sensor may lead
to evaluation of the transversus abdominis muscle. In addition, the breathing
method devised in Chapter 4 was effective as an exercise for the transversus
abdominis, it was concluded that it was also effective for “Minor Troubles”.
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A X2 5 MEFE

ASIS = anterior superior iliac spine (_ERiifiGE )

PSIS = posterior superior iliac spine (%15 E ##)

TA = transversus abdominis ()

MaxC = maximum chest circumference (F K[ & PHES)

MiniC = minimum chest circumference (F5c/|> i JH J& FHAES)

MaxA = maximum abdominal circumference (F5c K i JHJE FHES)

MiniA = minimum abdominal circumference (5 /IM&E FAJE PHES)

TA- MaxC = Transversus abdominis thickness at the MaxC
(Fc i [ J35) PR 228 155 D RE R IR )

TA- MiniC = Transversus abdominis thickness at the MiniC
(/) R ) B IRE D AR AT 52

TA- MaxA = Transversus abdominis thickness at the MaxA
(e KN P ) PR IRE D I AT /52

TA- MiniA = Transversus abdominis thickness at the MiniA
(Fc /)N RE P ) PR 22 5 D BE R RS

x1
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%m%ﬁﬁ%#é&%bmfwépﬂ

HPERRIE, Wi DR 7210 Clhe < @B BRI~ OBELEL D Z
EMD, 6T%DREZR LMD IEYRI & OB AT L, 21.1% OpER LML pER 2
FELIE B IER DT 5 L SN TWA[3T7]. £72, 8.6%DEEMR I LART D IR
MOIERESEERE L2 WEE, ROMIREZ LTV, R OERZ 2 720 O 4R
L, PFERETRIRLhoTE0WMELH H[38,39]. S 61T, AEIRHIN D E
BN SERAENOREIZ LY, BIRORIENET D L oHE S & 5[40,41].
Z DA, PER O TR IREC[42], HIRDOH - I K 2 FEE A~ O AT H 5
ROFREIEGIEORIEMI] b LN EHRESNTD. ZDOXDIT, IEELMECER
ﬁ%@§<ﬁﬁﬁﬁév4f~%§7wtowfﬁ,ﬂ%%mﬁﬂﬁmfi&w:
LR, UEETHLILMI O MR, HEL Wb RRy  “FlRj7E
MOAEF DN LN VAT LY, FERLEBRVICSWERDRH S, HEEZD
FER 2B U CERBEBICARRR & LT EER MRIIRRE D 5 H13.2% Th o 72 & DO
HHdH0[44], EIREIBREN DS OFEMAI 7200200 RO LN TV 5.
HHAETIIZD L S~ A F— b T 7Tk L TREBAICHERIEN B Z 2 bh
TWAHODIZK LT, HRTIHERZ X 5 LE~DBERE O AT 5 #iE
DD IRNDHBUR T & 5 [45].



1.1.4 JEBRHS & R DO BE MR

REBRATREY, MEREECTREN R TR SN T v ¥ —=2 =y F &, JEHE
i, ML AN RIESME, BRI, BRI TR I A T —a2=y M4
MHaIns., REMBETHRINDGT X —2=y MX, FHEEKELTOZXAF
v 7 IpiEE A S . — 5T, REMHETHER IS 2=y ME, FHEOS
i & OB E MRS LA IEENEA TR L, R —mlm oL EIC/ER LT
5.

R — B O RLERICL VAL LZREBAEB L LTHERAZET NS, W
DEJEIZEIT D HEEHRIT80%LL E[46] & m <, Mo xtd 2EERIETIE, 4
—a2=vw MNMIEBLEE—X—ay ha— LI EANAFEREEHI N TNA.
F—H—ar bha—LliX, EHENCBT A ERR, TR, MR OMNEZHEAIZH
BT LHEEOZETHY, ZNLOEEAEPERORKE SN TS, T—F—
oy b — LOEEEFEEIY, > —a2=y FOBREFMEICENRS. 42—
o= FOFTHIERTIE, BEIENERNICE S 9 D FEEM IG5 TIHEIEE L
TI74—R7xUV—FERHEZLD. 74— K74+ —NMEH&IZ, 72& 23 %
E Ufdh) BEZAT O BRI D IERETNIEEN L C, IEENEEZ ERSE5Z2ETh
D, EROLERICES L TWA[AT. 207 4 — 74U — FERIZ XY Mg
Bz FEMERZITTE DO THD. L, BREEETIZZ O X 5 R IERTTEE)
DIRIEE 72K T T A7 DICR 2 BIE LT W0 & STV A[48]. =D, jE
FfpRALIC L, BEMEICK LT, SBITEET 54 v —a2=y FORICMHEZ &,
F—H—ar bRV L DHERERIEA~EN D Z LI L o TR OUGES LOTES
DIIFFC & 5[49].

BTN 2 MO PE I I MR CO RO E (o) 1T K A oM EE b
&Y, DT 4 — R7 4+ U— FMEHDHERE LR TR SV EB X B
5. o T, MIELMCER L MEDEREICRWNT, EEFGICER Lz L —=0 7
FERZE OB TR D AEFIRRFT 2 42T & 72[50-53].

SRR AT IDUHE 2 A 3 P AR, ESURE D R B B R O DRI T 5. IERE
FRIAETEE D OEF R E LT, Fa—a U EMHENAEEHE M £ 258217 5 3
BN, LU, MHREICL > THETZMEEHINESST A I T, BE
IZOWTILEE > TV, ZD7, EBEORK TIX, ERIHBGERE-> T\ D
DD DOWNT, RIETIRA LB E W EG THEMG OB & 2/ LoD, fHx 2k
7otz LT 5.

—J7C, WRARURRIZ [ B BHAR O R SRR 72 R RN & LT, MR 23 &
%, WEE oML, Z ORIERIC 72 DI E . ZAVTEIRESE I E S iE
PRJE PRI RIC K A BER VKX W[64]. FERO—EMREIZB TS, ERPOMER
Rk S, TR & 5 2 D E% AoEE E RN Th D T L MR %
V. 2O X ISR U D IR G H L, FERLPEIC E D KL D 2RI R A
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BV W o T2 L ST BRI EWONBIRTH 5.

T, MR E MR T DHEEE LT, MPBEBEAROEIX IZOWTIEA Vv —
DEAN RO TH Y, EEFAREOB X THRTOEIC L EEoTND. A
Y—Io kv, MaPHE PG & NEDHE OB & 2 RIRFICHE T2 2 LIZREETH D,
e &/ NOEEENE 2 IEFEZFHAY 2 TS Sh T2,

1.1.5 EEEZEERIC L 2EHHGERE OFEEEORT

NEREARIE, IEREED 5> BEREBICAET 5720, 22 X 23X REE T H
D, EER L, fEPRRHMEICERT A Ch D, INLEEE X, TF, BEEZE
a2 O CTHER OME Z 5T 28132 < 7o TEX TV 5. EE 2 HrkE
&M A L7 @R TE T, MERE R R II G E) & 7 97 [65] & #iE S 4
TEY, EEHEOHEB AR LI NE < o TE TN 5. fili2 R #E 72 GRS
ORI 2, HEEREZEEEE A A CTHRERFHMEN FTEE ThiuE, BIKE, BFO
BB, MEEBISET HBEOEERT A My T V=205, S5, KREE
OB EZEEEEIC L 230, B R MILHAA, BEHYPICERE %
flTe7 4 — RNy 7IRELTHANTHS.

JEREADIE O FHRITIEIC DWW TIE, & DOSATHIFE[E6]IC B\ TRV MEFEME TR D
Hivlz. ZOBERAWTZFHIERALEL TR RIS NAERS & R S 52 2 BIE O 2
J& & U CRLEE TR 2R IEARAT 350, FEsEy [B71TH Y, THrE Mk & MraHEMIciE
REA R, PRI MEAE L, BRI ERE L V 2.6 cm N T 57 CREREAT IAE 23 & 0 i
FIR[RESRAL ) [58] & T DAgE a2 5512, LRIl E R & EE R E B o LR E ARl
1/35 %Y, IREFATREMR LT, WE TREBEFERAOFRE L (K1.2) .
ZORER, HALL 1 ANOBEN, FHAELIZY =7 7 —7 25T, BEK
i EoRERBE (K1.3) (I2oWTiE, 1REEHIFIEH D ThD Z LR Ehniz
[56].

- C, BRRTIIRMTACHIRAZ X 912, BRI OINAEMERR & L I3t Tarse
5612 B IS RMEE ZFEH T2 2 ENEL, U T KA NIIERTIE 2 1
H U720 G FEE 2 Efi L T\ 5.



1.2 AL (%)
FHERAL T BRI E R S BRI O FRTEEAIL/35 A8, IR E AT
B ET, B TREBEEMOFSRE L.
ASIS : FHilGE B PSIS : E#&RGEk
% : ASIS E PSISOASISHIL/3:5 e : B Fhx L BB O H S

X1.3 B EEBRIC KD ERE
HRED (1) JEAARE



1.1.6 JERFCEE Lz 34 X FEORR

KERAREE~D N L—= 7%, FHESEROLEM & rlEEOMERFIZER/ L,
WATOEEAIT R TH 5 L WE SN TV 5[59,60]. — 5T, BIWICkd 5
K hL—=227L LT, BEICER L BERKN =7 4 X H5EEFHR
PEIZ DWW TIE 520 4L TU 7V [61].

FHITEE W AR L D MERET RN 2 e, R s Y X5k %
FEEL CT& 70, BRI X D2 FITHRIT 2 MERE & T OBfRZ MGE L
72 0ATAFZE ClE, aleDRERAF LY buo (HERE) OREIRF CTL Y IERE
HENEERT D2 L AR LTZ[62. O LT AT RT D200 T, EAHIGEN
AT D720, < OEESGEH CIHALTWS. 72, @Ak L 525y
BV & A b Ly FR— b EISFEMIIZ R B IR REO BIGR & MaE L 7= Je T %E ©

DAL E Y B A b Ly FR—V EFIMLICBW T, EREEOR K%
RLTC[63]. KFFRIEBRODO/NS WA N Ly FR—IVEZHWD Z & TIEENEZ S
. BEEFRANCIER ONNEMEE D728, MEEMIGENR#ERSETH,
BESIAGENB S ATA D 7 Y A X Th D EEX D, IERCRER o 2 k5
ELTEHARGE TIX, APV YT HR—IENNVLEZANVTIRAT S Z LT, XFf
HEmZFRE L7 ETIEALTWS., 51T, THFETIER—F 7 IViElEE &$
BEEOE KNG, UAEYTF—3 g UEFPIT TR, RSB E 2
BEEBISEDZENES Lo T-. O, BEKREBICL2HTH 7 4
— Ny 7 WA =7 YA AR A[RE L Ip o 7. ZDOHIEL, EEWE

Eifg EOMEEELZ Y TV E A LA THRTE D720, KT EEEGT 522 &
DSR2 R BTk U CEM S D Z &NV, FHEHE KR O R 7% 25 R EFAY
W27 4 — RN JHRETHLZ &0, IHERREOZ LW RE ISR L THEF
IZETH D, FHEORKRERTIE, BHERE®RZ LR 444 X
Mz, MEBRERAEREEZHWCMRIFES, X My FAR—)L EFML7 Y
DEBERELXZT DI LT, BHMIEENZ SOICHRKTLIENTEXDHEE X
5.

FEHM S R WER O L MEX, HE (O Ik 2%, BHHEERIRE N
IRV, HAROEENIHELE SN TWRUV64]. ZF D70, K TIIEE) AR
DARNFEIRIEIZFE B 32 2 &2V, FERH) C o 2 IR 125 2 EEiE
X, IREAMTHHICHED O TR OSENTR O DAL D PER L MEITRRER 20
[24,65]. L2>L, BEFWEEEZANWD ZENTEXRVEHER EORETIE, A
FALD S BRERET =7 A XE4T 5 Z ENHREETH 2560132 <, IR
B FERIT 72 DAk R R D NEFEIZIE T - TR0,



1.2 AHFEDOEH

ML, AR - HE (OiR) OB L~A T — R I TN ESIERI LT
v [15,20,35,37,42,43]. EifE, TAEICBITD~AF— bF T T IA~DFIGITDONT
%, RIS SERRFIENZ L, U g A2 X)L R 538 O BRAERE N Rt
TEXHEFEMENIR O TWNS.

~AFT =TT NNOREEERL L THIRN BT LN, K —gado
ZiEE B E LIRS ATTEE LT, BRI 27 4 XnEH
STV DI49]. JEAET OFetE b, (RSO RIERBICME L TnD Z b,
AT I WS E 2 X AT IEN S . ZO-DERBICER Lo ¥4
ZNZOWTIE, BEHZHIEEEIC X 28 EHEBIC L VSRR T
[56,62,63]. L22L, HENZHHEEE ISR THY, BIKLE, S ToOIEIC
BRIE LTS SIS 2. E7o, M EICO 2REORREZES 72D,
BRZWEEAZBEAGPEETERET 223 LS, A—F 7 VB2
Wik & K L CTETWED, BEA~DELH LA Y OREKHITIE > T
W, FO®, KRB L EORM RS RFHITENRRO b T 5.

T2, BEEIBEEEE A AW GRS O ITFSE T, BEERAE TSR LE L
TWDLHLOBMTEEAETHY, IBENLETH L2856, HERBROAGEIZS
WTIEBRE S LTV 2R, 6o T, ERLMEZ RIS E LIERTICER LR
KB 7= 7 B RGIEITHESL STV euy (F1L) . FERS P BRI FEE
IZH 7= R CTIIERIC /22 U A7 1 X@EVIRBICH 208, mAms=r %44
RIFHELE S LTV [64]. 16> T, BRIR b, IRAfT PR ZEBhRRE &
L, BYRTRIE LCTOIRMTHD & SNDERMBICHER LI AZITH Z &N
Zu., —5C, R X, EEEREE L QKA TH DA, RO TR
B CIREE 2 EVENE LRI X VRO B ZE MO~ A F— T T %5
X Z I AREME S B [50-53]. D=, MR OfRE A B L, PE% K
PEIZ XT3 D R R PR FEEIE D R D LTV 5.

PLEIZE D, ABHE T, HERRERE OERT M & HERERE O ER ok
EXIRE L, ENENOMWERR & NEHT O ek 4, eI WrEE IR
LHEHATES W TRET L, ERAICE S Z Y T, BRI RMEREEZ 5%
HZEEHME L., &6, v~ AT — b I NVERE LTPERLIEERIS L
L, BRLENEEREST L2 LT, ~A4F— b7 7k T D050 E %
N2 EHHME L TITo 2.
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£11 WHREOEWICLZEHEEEFTAEGHICEII2MREEAROMED T
HeE
HE LI ZiED TAF—FSTL0sENSE  HEH BEEDEEE vTaErY

FATHRR (BfEst) HEFRERE HE/HEERE  Es FEE  zZoft

MNagaiMet al. [12] [ ] ®
Boissonnault JS et al. [17]
Ostgaard HC et al. [34]
Hay-Smith J et al. [32]

Vullo V) et al. [39]

RS i [40]

WEo . [46]

#iES . [63, 59, 60]
Shinichi Net al. [57]
McMeeken JMet al. [52]

HiEs . [63]

Sapsford RR et al. [75]

FMRICEIIER
MRE1 L
HE2 L

HE3 ® [ ]
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1.3 A DHERK

A LI 6 ENOHER SN TEY, HF1ETIEHEFmeE LT, AFREOE
ETRD, U ARSIV ARG B OBUEEIEOBURSC, EN TR - HE (5
) VB EEZ LW~ A T — F T T OWNWTORITIIE 2R T, &
72, A FT— b 77 NVOREVERTH DMERICK L, MEHER & OBEME H
~7z.

H2ETIL, HERBROLWIERTMEZ MR E L, PERTKIED PR % iR
ST, MBI K OWEFHJE PHAR & FEAEH IR O BAFRIME 2 B & B 2 Wik i & i
MOTHE 2 HWOTIHRS.

H3ETIX, H2®EFRROFHAITTEEZHWT, HERBRO® D ER LM%
K5 L L, PERIMEORERRE 2 MG~ <, P I L OVE BHJE PRAR & NG
JEDORARMEZ TS .

HATETIE, 2 - SETCHEOLNIFERICHE S, ERHICER LIk
BERT L, PERIFER VRIS T 5 MPHEs X ONEPH)E PR O MER R 2 7~ L
72, OFTHhtEr HMEBICTL DRI OV TR 5.

WHETIE, ~A T —F T T NER L ERE L EZNGLE L, H4ETER
LT-IERER =7 YA X & L COMIIEZIRE L, Z O A& IZ X 5 KR
PEDENLCN AL » A D~A FT—F T T ED K 5 8% RIF T E K
RERAY

%6 ETIE, fhimme LCARIFIEORRZ F L, 5H5 W TH LI
Mo, FHABETERLZIRED~ A — T 7T 2R E 2 1.
MAT, B%OMEL L PEBEIZON TS,

LI EDRER A X141 LTz,
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1

=

4

4

JEE T 201 o W AR

F2E EELMECET s X O
RS IR 2 & R IS 0 BRI (WTE 1)

JEE 5 21 o W R

HI3E FERKECE T IMEE X
JE P R D & IR IE D BEfR 1 (W52 2)

4

d

HAE BT 2V A4 XL LCOERkEDER

— PERIPER LR IC 35 2 R 35 X ORI PR EE o 7 1< 0 o C bt —

(7E 1,

2)

4

WhE wAF—F I TINERLEERLEICNT S

IEPHRAPRAEE I B L 72 MPRIEE IC X 29 AR D S AHEEL L

- A1 7O~ A4F—1+ 7 7 AE{—

(W5 3)

X 1.4 AFaSCOERK
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®oE LM B BB & OREEE B L EEGE O BRE
(AfF%E1)

2.1 WFRER

T, BN Z RO T X b~ —FM A2 LI035t o4
NER SN TWAE6]. RO DL il L, it & ZetiktE, Mk E
M E IS4, R EHM/NOEEENMES BB #ER Lo DFHIrTRE & ST
W5, — 5T, MEREEOEE 2 FRHCEHT S 2 S ick Y, BRHEICK
DR FRE £ TIZITE - TRV, BRR L, JERE OBREIR T 2 29 5 x5
FIZx LT, MER &L M oOE 255N L7z BT, #EmEEIc L5 ERE ORE
izd 22 & CHEWMEEAZFEE L TWD. (o T, MEWREEATTH BT, M
AREA & U CIIE B IR EARIC K 23 FEZRIR L TWABURNH 5.

2.2 HH

AEFFETIE, BETHLMEIEEG =7 YA X272 5 X212 5720,
A ERIC D DR TE S LT, EEE2HEEE LY L 2MT, okl
B IR O3 B 2 VT, HERBRO 2 W ERT R xR L Lz
I R 0D G 55 NI % & REARA IS D B P A TR, BERTT Ao 0 IRl
MEFLNZTAZEZHRE LT,

2.3 FiE

2.3.1 X&

RGO RN ME1140 (Rl : 27.444.755%, BMI : 20.2+1.49kg/m?2) &
L7z, BROMEME L, HRP R OMHR L TS A EEDO H 25 b 0, HERER
DD b D, PEMNEREE K O E ORI L OBIREO & 5 b
O, NHRESCHETHNEZ AT 5 L0, EBROEMIHEL KT T - L
HEBEZATL2HD L L.

AMFFRNIA~NV T R EFICESE, RO RNB X OHELZ HoIZHB LT
FEAZ/OLNTLLOENRE L, BERBERFMELZESOEKRESTIML
7o UKFFE S : 20063) .
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2.3.2  #HBEIFE

PBE O R IX M B AL OFFEL & L (XK2.1) , BRI OFH A 4T
STz FERIE, RO GEM) ZREL7ZWZ D, SPENT TEND
B2, 20tk ST T s Eat< FIET8 T2, FHUlFNCIE
Aba ) —LEFEHLTEA I E2FIEL2Ic#E 2 L, s A b
J—=ALEfHL, B NERY OOFE L.

RS, EE O 2 Y C-STRETCH (N> R—{b2EkEt) B
OB E I ZEEEE (HIL AT « 2 EUB-8500) % fu 7=, R EEL R o i
JEPRER & REPHE PRI, i (RNRZEE A28 5 EPE) LI (& IEgisa o
R 2B D JEPE) O 2 D FTICERE LI MfEtE O Ao o C-STRETCH TEHH
L7 (M2.2) . F70, FRFICEMEGE2BERZEEE CHAIL-., BEE2
WrEEE (2 K D REREARIE OFHIERALIL, JeATAF9E[56] & [FERIC, LRI E#E b
B E R O _ERIAGEBAAL/38 %2180, K EATRER LT, WE T
FHEMOPRE L (K2.3) . #EEREGRIE, EHREHR? &S IR CETHR
D ETHE LEBEOmEEB 25k L.

X[2.1 &I B AL
I e A 0D 7 AL
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0T HEY

2.2 et O A o (C-STRETCH) D RE{H
R PHE PREE & U CRINRZSHE 28 2 50z, MEPHAPHE & LT
fif & B0 & 00 AR A 18 D ERAL AR L7z
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PSIS

2.3 BEWH 7 a—7 ORIENE
LRI E R S S o ERTGE M 1/ 3 @b
R E|ERERET, WE TaEBEEMOT S () .
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fifEtE O3 A B C-STRETCH D F#14: 1358 B WMIFEISEMETH Y, =T X
Fv—T7 gV ilERE L, T B — R OffEEEERE OREEIK TR ST
W5, BIEEORE AT, mEEE HEEICEWAHBEBE AR bl
(X2.4) . MEEBNRFOONT At B DI 51%, PowerLab 4SP (AD
Instruments) %41 L CLabChart7iZCH o7V v 7 E100HzIZ TEHII L
2. E7, BEHZWEEE CHMI LB A WEBD A FICCRICE=4 —
T8k L, Labchart7®Video Capture# AW TOT 4t o HE 5 & BEHK
{2 WS E O E% 2 R S (X25) .

y=0.011x + 0.016

0.9 - R?=0.99
0.8 1

0.7 4

0-6 T T T T T T

60 70 80 90 100 110 120

£ (mm)

2.4 FEEOT o OMiER L H /BT L ORGR
oY ESy (B IEFE : 7Ahmm) % 5 mmfgic,
AEF50mmfifsE (& EL : 125mm) SH7-.
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[X2.5 fHEIEOT Hot o HHE S LB E 2L E E R O R ]
) fEEOT At v HE R
BB MO o ESEOE,  TE o BEEEEO® U YE SETE
) R RO A T
R A A IR B < B S U7 g SR S I R T B Y
Be BEB CRREN - ERARE), RS CRREDT : ERHGE) , & T (AR
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FHRE OfENTIX R, 8 [IOFEEBND 5 GIEHE O A b &1, 3
& Hi/ME (3 MR HERRIERNAL) 5 78 B R (7 MR H i KRR
FTOLMYAEE L (X2.6) .

RIS L, MBI X OVERHE R L IEETHIE & Lc. 1 FER A o f R
JEFEE (Maximum chest circumference : UL, MaxC) , /)N )& B £

(Minimum chest circumference : 2L F, MiniC) , R AKMEFEE LS
(Maximum abdominal circumference : LA T, MaxA) , #x/MEFHE B
(Minimum abdominal circumference : LA T, MiniA) #®HH L, ZOEEOME
BEAIE & [RIRFIZRH L7, 2L E OISR EIZI W TR, SR M B & B R
DEHERHE (Transversus abdominis thickness at the MaxC : LA, TA-
MaxC) , f/MNaPaE PR O EREAH)E (Transversus abdominis thickness
at the MiniC : LL'F, TA- MiniC) , i KNEHHJE PHESIRE O JEAE AT
(Transversus abdominis thickness at the MaxA : LA, TA- MaxA) , #&/)
i D JE PR BF D BEAE 755 (Transversus abdominis thickness at the MiniA :
LUF, TA-MiniA) & LCEH L. 20%, 1 MU OB I OVE FHE BE
REEREOEEZR T L.
Frg B JE AR A bl E sl () TREND.

it [ JE pH AR 28 = MaxC — MiniC (1)
—77, ERFEMEEEIE 13X Q) TREND.
I BE & B AR 25k = MaxA — MiniA (2)

F7o, KRB IOENEEBEROBEENEL(bE (MATAEZLE) 13X
(B) TREND.

M PHTAIEZE (V= TA-MaxC — TA-MiniC (3)
—7, KRB IOR/NEFEREOERHELE EHTAEL{LE) (IX
(4) TREND.

NEPATAIEZE k. B= TA-MaxA — TA-MiniA (4)

20



Fortl-F 110
5 e ————
Eﬁ? v/_\ :
1 { A
B «© ‘.: { MaxC
4 f
& L
\ |
1
E 35 1
E 1
1 MiniC
1
1
1
1
1
1
: bS] H
= P 1 = Y IO
B I
H 1 MaxA
B ol : .
B/ m\_ : { "1
{3 S T
44 k-5 \
£ (| {
* %
4 1 MiniA
| I
191%
40 50 2:40 2:50 (=0
v ~ 101 LE

2.6 Fodk L7 5 L

) MpREEE MiniC : fMEl @ ] MaxC : fexfEl O 1)

FIR) EEE PG (MiniA : fMiEl B8] MaxA « kil £2 1)

B DH R AR DB & b & 17 3 B F A/ ME (300 F R KIFEAD) 705 7 8 BRI (7 FR0% F i KOS A)
0% 5 & LT L
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2.3.3  HREHEFEROSHT

ST & U TR L7z 5 FPIRAR - 2 s i1 2 DR R DR AR A (L ik, R
FIPREZE (R, PRTAA LR, IEPRTAR AL RO T2 Sl e, fiat
SRS T, M AR At ik & M T A28 { b fioks e OMEH o R 2 b e &
BT AV 24 L b % Spearman ONEAL AR RIR S 2 HI TR L 72, RATIC IR
SPSSver25 (IBMAEEY) AL, AEKELS % & L.

2.4 HER

HEHATEE 5 WPURAR Sy 5 7 — & O A 22 LR Uiz, & FHITE H o)
A et 5 &, PR R A K X\ KR 13 & P TASZ (s ke X
WIS BT, T CREPHE PR A LR & PR TAIE AR LR, R R A
fle ik & NEBETAJS S (L oD R B BAR 2 A~ 7.

fe e s PR A, MIPHTAIE A L& L MHBARAMR 2380 b eino T (r=
—0.04, p>0.05) (¥2.7a) . —J5, MEFEEEEEL, BEHETAEZ(LE &

HRIEOHBZFE O (r=0.81, p<0.05) (X2.7b) . ©>F v, MEHERARE
DEACED DS VIE LIERIE O LRI & <, EIREEAROZE LR K E
WIE CIERE OB L EIT R X o T,
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#*2.1 KEEIEB O FHE ()

BERAEERLE EEAEREELE BHETAEZLE EETAEZLE
A 2.13 15.83 5.10 5.20
B 4.13 4.58 3.10 2.64
C 4.18 6.56 3.10 3.74
D 11.61 6.15 3.72 3.52
E 3.54 4.51 2.96 2.40
F 8.27 5.35 3.48 3.40
G 5.91 7.42 4.48 4.74
H 6.46 4.42 3.06 3.08
| 14.15 3.84 3.18 2.70
J 4.34 1.58 1.86 1.50
K 2.33 11.52 3.24 3.44
Mean+SD 6.10+3.66 6.52+3.79 3.39+0.80 3.31+0.99

MeantSD : FHE L ZERFE
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METAEZ{LE (mm)
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E 400 .
o ° i °® o
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£ o0
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(3| @
# 1.00
0.00
2.00 4.00 600 800 10.00 12.00 1400 16.00 0.00 5.00 10.00 15.00 20.00
HERBEZEZ{LE (mm) ERRBERZLE (mm)

X2.7 MapH, REEAJEFARZELE L 2T OTARZE L&D HAR K
a : MRS PR LR, HTAEZ LR L AR ZRD -7 (r=—0.04, p>0.05) .
b : MEPHE AR EIL, EHTAREZ S S AERMHEAZERD, HEORIIINR @k e ko7
(r=0.81, p<0.05) .
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2.5 B

AWFFENT LV, FEURIRE O i B JE A28 b i & I TAIE 2 ki ds L OVE R A
A b & EFTAE 2L B O BERME 2 TR R, NEFE AR A b g & EH
TAEZAV EDORNCIEORBE ZRD 7=, SF v, EHBEFHEOE(EN/NS N E
JEREIE OB LB b/ E L, EEEBEROEILENRKRE W EEMBEOELE
HLRELSRDEVIFER L o7 (K2.8) . WA OGN & U CI3AE P& B
BOBENRRKREVNNITE, BRHEOEILE K& L, B0 D RE &I
HEHTHZ LT, BEHOMEZELEZFMITELS EEXbND.

2.5.1 JEPHEBEE L EHETHHE OB R

JERER D FEE L LT, KA1 (MVC) @20% (LLF, 20%MVC) LLF
DFFOIETIL, MERATHIE & GBI OB MEZ 5890 5753, 20%MVCEL E Tl
BREMEME T L72[67] & S THY, MHIGEIEEICIE, KA RENHER I
L. AWETCEMLICEETH D R LW OIEENE, EE e L CHMEAN
RO THY, BEHHOMELEEZHERTHHE LTHERRELZE L &
FENThoTzB2bND. £z, AWERRD O IERITHIE & NEFHE B D
FICAHBEIRAMR DN B o 7o 7o sb,  NEPHJE BHAR > & NERRAT O s BNk A HEHI T & 5
ZEDIRENT. o T, MHERCEEZMEEE TR 2 FHE L7 < T
b, MEPHE P L 0 A O E 2 b 2 i HICHEE TE 5 2 & DRIE S L

7.
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S0
a
:- o
£
g #
o
47
b
1:30 1:40 1:50 2:00 2:10 2:20 2:30 2:40
HEREA 5
- o
H 45
¢ H
@ 5
&
35
2 d
00 1:30 1 1:50 2:00 2:

X]2.8 MEBHE AR L B RE D MR E AL &

X (W) MEFEE AR EEN NS W E R EA L E L /NS W
a : e KIEPHE AL & Sa OISR (5HD)
b : fxe/MEPHE S & b B SRR (5H])

T (WsrEA) - EHEEEARELEN RSV EERESLED KE D
c : I KM EFALE & e FrOERLIE  (5<FD)
d : He/NEDHE PR & dFF O IEREERE  (ED)
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2.5.2 BRI H

Bapk B, BURIER T, EE B2 BN EOEEGHIC I & 1k
TLEOIRHERSH LS. @, NMINUEEZETERIC, K, BEE2LE S
HIeOITEENE AL EH- S50, EHEEHREZ /NS T 52 &EBREE R —
AT A FAEFEHEICB O TGRS ENEL TN DEEEILND. £
WER % —RFIC 16D D Z & TR IEENIE ERAZE LS TnD EbE X
Sb. o T, IERHERERERITIE, kA IEDT ‘Wi’ Z & CEE
NWEEHZREZL TS, BN ELCTLEI> EEZOND. ZDOXH7%
JEBNZ 6 LT, ERRICERZ Y Tl 30 XTide<, FERZ OIS
L7c= 7 P A APNIERUGEICRE O S GE DL, MEREEBRE IR 5
AR 3 e TR B 6 ARG O < [68]— 7, MBI o 2h SR A0 FE3E 51k
ODWTITEmNA S 5. AR D, HEHEDO—2 L LT, EHo#iX |
B LT MR FERE SRR R A b A R RIS R S, FEREIERIZ- D727
HAREMENRIEINTZEB X OND. BT, JERARIUNE 2 FF - 72 Mk 2 815
L7c#&1T, MERRRHICEEZ T3 218835 2 & C, B ERENE LS5
M CT& 5720, BUNOEE, EIHMAROIERICHLERTES:E2 00
. RIS OZEER 2 FF MR A BERE L TV, R 7B
ELTORBELIM) Z L2 WFFCX 5.
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2.6 AKEDEL®

ARETIE, Wit O34t 9 C-STRETCH & B85 2 Wi 2 ¢, I
W I D Ji [FF 5 X OVRE PR JE RS & BEREAR R D BRI Z I 6035 Z & 2 BRIIZ
Fhi L=, F7o, MBEEZHERBROWVEE LMEET 52 8T, ERikED
PR R 2B M35 2 & 6 HIUICEE L7-.

FHAIGEE LT, O3 At 3 C-STRETCHIZ LV FEW E#h Ry oD g 1
BLOEHEBEOMEENOTHE L FDOES & EVHHEBREZRD -2 &
NE, BB L EZ PO A U C-STRETCHIZ CEHAIL 7=, F7-,

A I A2 ML TR L 7o S R A WEB S A ZI2CTE =4 — LTk
L, Labchart7®Video CaptureZ H\ N TONT At 55 & B H I E & % [F)
H S CTHEILT-.

ZDOFER, R IRE oD i BE E BE AR S b I P TAIE 28 (b i & FHREBAR 258D &
Weinotzny, MEHEHEEECEITEFTAREZ & & A E 72 EOMEIBfR %258
Wiz, oF 0, BEHBEFEZROEIEN/ NS W EEMHEOELEL /NS, &
PR DZE BN RE WV EEMHEDOEEORES LD LEVIFER LR
o, ZoZEND, BERBHOmHMEE LT, BHEEBROEE ORE XIZEH
THZ LT, BHEMHOHEZLZFICTE 2 AR I, Sbig, E
AT DR R & U C, JEPHEHEROELENKEWANITE, BERHEDOZE
fEEH REWNE WD FHEDH OGN E o7,
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FI3E ERIMICIKT S M K OREHE B L ERHE OB RME
(152 2)

3.1 MFREER

W72 1 TiE, BE BRI 7ML FE S U OB ERZENELE L0 b 21
T, DOFHINRES EEOT R o R VT, HERRRE 255l L
7= N IR 0D Jif R T8 28 SO R P B PR & REARRAT IR O BRI A A B i Lz, 2
FER, MEPHE PR O B IEREIE & OFEBIRR AR, MEHEMRICERT5 2
ECIERBEAHEE TEX D 2 EOVRIR S T,

3.2 H®

AL UL, A5 7R e e ORF R 2B S B 728, BFgE 1 & [AAE
OFRF A T, HapEE B L ONEHEJE A & NGRS O BRI 2 Mt
THZEEHBE LT

3.3 FHi

3.3.1 %%

RIGE, R IR IR 2 R o pER 201040 (4Rl © 39.7+3.357%, BMI :
20.7+1.44kg/m?, +EHL DA 1.5x1.45 N, & H OFEH : 3.8+3.685%)
E LTz BRANRIEE LT, IHIRFP R OMIR L CW D AREE O H D L 0, FElm A
BERE R L OMER s 5E BOREERERS L OBUREOH 5 6 0, NHSE0H £
A EOHEFNEL AT 2 b0, EROIMMIZEEL KT TR - LERYR
BEAETLHHLOE L.

KAFFEI~NV T R EEICESE, RO BMNB L O EL H2ITHPBI LT
FEZ/OLNIZbOENGRE L, EXBERFMEEZESORKR LS THEMmL
7o UK§RET 1 20063(2) .
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3.3.2 EHIGE
W91 LREIBEDRRIHELY Lo~ (253, 2.3.28M1K) .

3.3.3  MEHZFWILHT

AT KO FR ATIZ DN T, 1 ERICSGHF T TR IeoT.

SF Y, HTIXME & LCiE, AL 5 MRRZ I T 2 b JE PR
A, MEPERRZCE, WHETAEZbE, BETARZLEDOEEEEZ R
U7, BEEHFRIHT ClE, MPHE P2 b & & MPHTAIE 2 b &3 L UG A
P22 LB & BEIPATAE 2l & % Spearman D BN AHBEBAFR %L &2 IV THRET L
7. BRBTICIZSPSSver2s (IBMARMY) AL, AEKHEE5%E L (52
¥, 2.3.32M) .

3.4 FER

KFHATEH 5 MR 57— # OFEREARI U Lz, KT E Oy
EEEET 5 &, TAEZLEL, 1FEAERN I mmLl F2R LTV, WIS,
Fe B JE AR S L & BB TAIE 28 b &, JEPEJE R (L& & EHTAEZ L&D
FHEABEIFR 25l ~7-. MR R L&Y, MPFETAEZ L& & AHERR 2580 5
n7eho7r= (r=0.006, p>0.05) ([X3.1a) . *7=, MEHEFHELELEL, KEH
TAEZ L& & AREZRMABEITES bz o7 (r=0.401, p>0.05) (1X3.1b) .
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£3.1 &ZIHEEE OS5 O FHE (nm)

wERE BHEEEZLE BREAEEELE BETAEZ{LE EETAEZ{LE
L 3.88 4.54 0.66 0.56
M 10.34 5.86 0.78 0.58
N 5.04 1.83 0.06 0.08
0 4.19 1.67 0.16 0.16
P 5.35 6.57 0.44 0.36
Q 15.33 4.25 0.74 0.60
R 4.84 8.31 1.32 0.88
S 9.93 4.89 0.60 0.42
T 11.21 2.56 0.14 0.60
U 2.89 1.66 0.62 0.48
Mean*SD 7.30%3.89 4.21+2.17 0.55%0.36 0.47%0.22

Mean=£SD : FE = EHERE
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BETAEZ/LE (mm)

1.40

1.20

1.00

0.80

0.60

0.40

0.20

0.00

0.00

1.00
L ]
~ 0.80
E
E
S
0.60 [ ] [ ]
o
o ® ﬂéﬂ [ ]
[ ] e ° £ [ ] .
o 0.40
= =
BE
by 0.20 °
[ ] . ® °
0.00
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 0.00 1.00 2.00 3.00 4.00 5.00 6.00

MEREEZLE (mm) ERRERZELE (mm)

X3.1 JapH, REUHEHEREE L EhENOTAEZELE ORI

a : PR S PR ZE B & P TAJE ZE b B O ICAHBIIERR D B iv7e/»r~ 72 (r=0.006, p > 0.05) .
b - JEPHE PR L & & EPATAE R B ORI RITER® b edr>72 (r=0.401, p>0.05) .
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3.5 HHE

ARWFIEN L0, R 72 R Lot 2 i G & U T PRI R oD Jifg [F J RS 28 B &
PATAEZAL & ds K ONEDHJE PREE 2 b & JEPHT AR 28 & 0 BAGRYE 2§~ 7= i
R, MHBIRALRITEED b o 7.

HPEARRERE DO Lotk 26t & LT29E 1 ik, MEPRE IR v & & I
TAEZLEDORIZIEOMEZFRO . DF v, HERRRE TIL, IEHEEEZR
DEALEN/ NSV E MR O LR S/ S <, HHEHAHEOLLEA R E )
EERHIE DAL BE L RES D LW OMAN D -T2 Z LAVRES . AW
X, WFZE 1 & RBROFHRIGIEIC THEM L7z, MEHERELE (e & EHTAREZ
b & OMICERIEIIRD i o Te. AR LI 1 & OFERDBE2 572
RELT, HEOHEIZL D ZESFRICL DMEDOXBENELLND.

3.5.1 ERKMEDFER DR

PERR I TAT AR F 2> & HHPEMESE D 7= OIZff, ¥ 2 & i ka2 i S 2 5
VIR eV RIVE L DOREBIZ LY ([14], B 2T 25 BAE A M &
FUBEICENNTLE D EME SN TWA[69]. MR ICHBWTIE, fFIEIC X
0 BEER ORI R > THRKRICHE SNTHEN, Oz Lo —&Uchiie 2 &
B, PR TRE 2 bND. R G ER I M SEREA ~D RN ENE
WZxt LT, R —E R OLENMICTHT DR ARERE L2 2 L 1X, PER
IR S RIE LT W [70]E SO ERTHD EEXDH. Z ORI THEIC
9 MERT DI LA MO AUE, ReEs—FRRE O AN ZEMEZ R < FTREMEILE V.
MEZ LD AZRY v 7 Ra—AZkd U A7 3 BT 5729[71,72], &
FERBEROHARIZLY, OB DR TNEX D, (iR, MHERRE T
X, OO EI2EHELMbY, SOICEHABEAROESE OEKT
NTREND. FTEERAZANIZHONT, EHLIZOL ORMIZREch 5E
BLMHIIFOF TR RN L 20, EEIRZIZRY B V[T FELO
BRELEBRLIEELEL D720, BEFOINSCEBECTLE M
MW AH[T4]. ZO X, iz, HEL WO REBRICINZ, MEmCAETE R 2 A L
WCEDERE+DEZLND. (6o T, ARFFEICEBWTIE, TR, HERBRD
& DA LMD JEPR S PREE 22L& & MER T E 2 b & ORI BABIRITFR D b
inoT2 LRI N5,
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3.5.2 ERERIGH

T4, EREMEOZ S PNRBRTD~A T — 87 70T, RO E
MR TIERNZ &R0, HHEETHLI LML MR, HEL WL 6t
TN WS EVIABZIZ R Y, FER ER VIS WERR S S, v/ F— b
T TN, GRIETSPER IR\ T AEM ORI IR S I W AR & 72 B RSEIR
RORELFFZE L DRI EFET[75]. (IR DRI60~70% 135 % #2595
EHE SN TR V[76,77], HESE bIER il S VBRI ZIRILE 2> T L E
IR INLNE FOIVTWA[78,38]. FRZFERIT A MRIE % K 0 24 OB A
WBEY, BOBHI~OHEDT TIZHONTIRBE NI AERNH 5. TRRTO
W E CTHENEIE T 2HIBME N D, P0IBT O 2 72 81T L 2 HER
AR E DITENHIBRME O 728, PEMR I TATIRAT L 0 R T odRRE &
25, 1o T, WIRPICHEROIERN 2o -t Ty, FRZ28 L TR
ZAELDAEEMEITE V. 2O X IIZE < OFEZLMENER LTV D BEEITK L
T, ~v ¥ =2, 8, VI 8= g R EORERIEIIER S TWEN
[76], 2hFAIDD BARAY 72 B PR E ST NS D& 130 70,

ARFTRFERMN D, EELMEOMREELE LT, ERED~AF— 77 1%
AT TWRWEE RERZMETH - T, EEOEIE & JERIL OB = (ZBEEME
WRBDHNIRNE WD T ENGhoTz. E£ARTRICBNT, FRESR O O
T Ht Y DOEFIZ XD M I K ONEBHE PR DOWIE DR & LT, M S B
BOBIATWE E RN —TED Y AL TEMESILTWNDOIZK L, IEHE
DWICT R & R R —ED Y AL THERE T E RV RE N L WG Th o7
(¥3.2) . —HT, HERRRE Zxt4 L Loirge 1 CidipE s L ONE R & B
L BITHREMRD—ED Y AL THEENRI TV, 65T, RUF5CHE
RCHEH OB X L ERTG OB X IZBEEERRD SN B/ & LT, M
EERF O OB X N —ETlE R ol Z & b T& 7=,
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i e L

i I D R

B {7 mm
X13.2 FEREMEOIEO—F] (HEREL)

i [ JE BB D IR I TR R & FERN —ED U AL TE S TWDDITH L,
S P R PREE DT TR & PR —ED V) X LTkl TX 720,
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3.6 RKEDEL®

ARETIE, 52 HTHEMLINAE L FEROFHITEEZ T, st8 4 HER
BROD & HWEE IRpES M L LT, MEIRREO i FH 5 X OME P JE PH A & REREAT R D
BAGRIE ARG L, PERMEDOIFRAREZ B ST 5 2 & & HAIC Ei L7-.
sy 7R e It A it & Uz, WS oD g [ R R AR 28 AL & & o PHT AJE 25 b &
B L ONEPHE PR L & & IEHTAEZ (L &0 BRMEE I E a7 k5%, 8
BABMRITFRD DiLZe o Tz, 6o TC, EZRLMEOMRFEE LT, BRED~
AT = T NEALCTWRWREE 2ERZETH> T, BEHOEIX & IEH
OB ZIZBIEMERRD RN E WD T ERgho T,
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FA4E BEHEHZ IV A XL L TCORRECER (BF5E1, 2)
—PEERTEZ LRI 2B X OB BEREDO AT DU T B E —

W7E 1 B L OWITE 2 TlE, TNENDOXERE % HEERRBRE Th D ERTK
P, MPERBRE ChoOESR LML LTI EZITo 2.

HHPERBRBRE OPERT M2 st G & UT=F5E 1 Tk, JEDHE DI k& & 5 D
TAEZALEORBIZIEOHE 2R, SF 0, HERRERE TI1E, MEPHEEE
DEALEN /NS W EERITEOELE /NS L, BEHEFAROZLEDS K E 0
ENERERIE DL BE O RELSRD LWV IR H -T2 LRI, —7,
PERRBR T DFEB LM E RS L LI-MF9E 2 TiE, BF9E 1 & RIEROFHIFIEIC T
Fhi L7=23, NEPRBERA (LR & IEHTAEZ & & OMICEIREITERD b7z
o,

W72 1 B L OWIZE 2 TOREENRER 7288 LT, MESHREO O HtE
P OEFIZ X DK L OMEFHE RO OEWNE 2 bivle. FERTZMEE
KGeL L7egE 1 Tid, MPAds K OMERBEBERE & b I2lK & ERA—ED Y X
LTEENRINT W, —FT, ERZEERGE LIZWIE 2 TiX, P
FEDOWTEIL, WK EMRR—ED Y ALATEBINLTWAHDICK L, EHE
FHRDOWICITWR & RN —ED Y XL TG TX R W SRENL WIS ThH
ST,

- T, WL 2 THEH OB X L AR OB X (ZBIEMERRO SR ho mH
K& LT, MUGEEBREOET OB N —ETlX o7 Z & b Tx 2.

4.1 HBHH

PERTPEWR PR3 2 M 3 X OMEF B DI IZIZ DWW T, I RFEBEfR
B b BEMRE & teissmt U, B 7 9 f XL L COMREDERZ HEY
L LT

37



4.2 FHik

4.2.1 &

KIITAFGE 1, 2 DWBRE L L7, 98 1 TORERTZMEL114 (Rl
27.444.755%, BMI : 20.2+1.49kg/m2) &, Wf%E 2 TOEFKRLM104 (i
39.7+3.355%, BMI : 20.7+1.44kg/m2) OFHMT —F ZfHfH L7-.

4.2.2 fENTHIE

ik [ 5 BRES 33 L O B B FRER O BT DB DWW TR 5 728, K48 o
MR AL, IRRRE, MaPHE PRESIS KX OMER R OGE S48 L (X4.1) , 5
NI 53 0D fif R J [ 5% & REL T PR O I 2 R A BEAR Bk 2 LI L7 (38401, 4.2) .
T2, WREORKE, R/AMEOIELSEE2TRL20, ME[ERE(LER
FOVEAJE PR L B O, R D AR E Rl Lz (R
41,42) .

4.2.3 WREHFRIDGHT

FEEHFR T T, 1) MapH)E PHES & MEHH)E PHER OB R RIAEBEfR 2, 2) 1
D JE R & RE D B PR B D S BREUC DWW CEERITPER TN E N Z Lt L 7=,
B MFE B S & BEMR B BV CIE, RREZZESx LT 5 Ml sy ofie
ZEH L, FERIFELOEYEOZEE WelchD € 2 FVW T Helcat Lz, figsr
IZ1%SPSSver28 (IBMALE) Zfi ] LA EKEILS % & LTz,
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2% 3R 3% 53%®E
Ol ) @ @ @ @
3235 39 46.]] 39, 771
3234 398 46.11 39.43 71.11]
32.37 39. 46.12 7712
32.34 39, 4613 39 7713
32.39 39 46.14 39, 77.14
324 39, 46.15 39 7715
4
EgTEn—H 32.41] 39; 46,18 396 39, 714
P = 3242 39 46.17] 39 7717
3243 399 46.18 3962 39, 71.18
32.44 39 46.19 394 39, 77.19
I 32.4 39 467 : 39.4 712
. 32.46 39 4621 39 77.21
g' i 3247 399 4629 39 kL) 7122
g "l 32.44 39! 45.23 39, 39, 71.23
o 32.49 39. 4624 39, 77.24
A ' g - 324 400 4629 39.6¢ 39, 71.25
iy 3251 40 46.28 39, 39 77.24
Ths] TRk 2PFIR SFFIR ARFIR SPFOR 3252 40. 4621 39 394 7721 Btz (RER) [AE RS
o 3253 40. 46.28 39, 39 77.28 1 0.835
E@ | 32.54 40. 46.29 39.6¢ 39, 77.29
5 3259 40 164 3 714 2 0.892
@ o 32.5¢ 40 4631 39, 39, 77.31 3 0.888
7 | 3?.5 40. 4<?.3z 39. w 7?.32 4 0.846
!m - : 5 5 0.757
BE IO ™ 5 5
| Y 0 . . Mean 0.843
>
-— 4
1 3. MR QR E B Z (mm) LQREE

BT —BDS55FREYYHT 2. iR & OB (sec), @B EE 1
(FERTZtE 114, EHRLM10 (mm), QREEREE (mm)ZYIYH T

X4.1

B (mm) DHREFRHZERE LTS,

4. SIEUR O FERR RO T4 [E% & HER
=D EMAEEESE L.

H AR OB R ORIk
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=41 Emxttn&FAEEOE
R EE BRI ZEpfri (WEAER) ZEkH (BERREZ)

A 0.94 0.12 0.11
B 0.95 0.07 0.07
C 0.88 0.03 0.03
D 0.64 0.11 0.05
E 0.82 0.14 0.14
F 0.96 0.07 0.05
G 0.98 0.09 0.05
H 0.88 0.10 0.11
[ 0.76 0.09 0.11
J 0.97 0.11 0.07
K 0.92 0.14 0.11
M=SD 0.88%0.10 0.10£0.32 0.08x0.04

M+SD : FHE+EERE

F4.2 ERZMEORITIEBDE
B ETH BRI ZERi (WERAER) ZoFRH (EEFAERZ)

L 0.53 0.34 0.18
M 0.86 0.06 0.22
N 0.71 0.22 0.25
0 0.67 0.16 0.20
P 0.84 0.09 0.06
Q 0.61 0.09 0.32
R 0.68 0.07 0.05
S -0.94 0.06 0.14
T -0.31 0.09 0.64
u 0.85 0.07 0.39
M=SD 0.45%+0.60 0.13=0.09 0.24%+0.17

MESD : FIRELZERE
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4.3 HER

1) MaB R A & NG PR P O T FIAH BIfR £ L,  PERTZZ M CIFsRVVIEOFHES
RTINS, PEHRMETIZIWIEOMBEZ RO 72 (FERTr=0.88+0.10, PE%
r=0.45+0.60) . F7z, PERIPER THBR L7oRER, PEATZME CTHEIZHBEIRE
MRZDo72 (p<0.05) (F4.3) .

2) FaPRJEPRES & NG PR PREE DA BMEREUZ W T, JPRAEPARIC DWW T, 2E
AIPERL & BICHBEITRD G- 7= (FERT cv=0.10+0.32, FEf%
cv=0.13+£0.09) (p=0.35) . —J7, MEHHEFREICOWTIL, PERTLMED ER L
PED BAEBITNSWELE 22572 (ERT cv=0.08+0.04, P4

cv=0.24+0.17) (p<0.05) (F4.3) .

41



#4.3 FIEEEEREL S CICHEREROZERE L EREREEOZEHREDFIIE L EGIER TD L

EgiE Exak
p1E
(h=11) (h=10)
2 AR B (R 2 0.88+0.10 0.45+0.60 0.049*
ZERx BERER) 0.10£0.32 0.13£0.09 0.35
ZENREt (EEAER) 0.08+0.04 0.24+0.17 0.016*

42
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4.4 EH

4.4.1 PERIEER TOREFOFHER

AREEIZ XY, FERIFERL T OWMIGHIAABILRE 2 el it L 72 f6 R, PERTZMED
JFISRVAHBE &2 R U, PERTZCMEITRERR 2o ME K0 & M R A PR & NE BF ] PRAS D I
TENRERIZLIZB W TRIBBE OB 2 R Z LA LN E o7z, I BIT,
FE RITPE % ~C O i BH & PHAE L I BH & BEAR O R BR 5 & el U745 5L, P s P
IZBWTCRERTLZMED TR, BRSPS EEI/NSVEZ R LIz, ZORRD
5, EERTMEOMEEMERICB WL, EREEL Y LIFFROBYIELIZE D
KM, R/MEDNFRREOEZRTZ ERHALMNE Tz,

PERIPESR COWHOMER & LT, MPHBEFHRIZOWTIXERTER & HICIH
BEOWE A RT— T, MEHEFAZRIZ OV TIIER LM TOREIRE 4 728
Wha Rl I H o 7o, PER M, RN IET RISV R S
fgelr, HEE (Uoth) FRCIIME SN EMBENRRIUE T 5 L Wo ik %
o, BB OEMREEO1-SL LT, 20k fEnOER TR &
SNTCAREMED B D, F o, BEZRITHERT ORI E CHRREIE LenWEE, 24
RefEARI COBRD G S D, BREWEOH TY, BILLEM - Z K7
EVX R — FEE~OAMBRKE W=D, AT —F T T ANELD U A7
WICHHRMTH D, BT, ERITITELEROAENE L 257280, {TEhEPH
DI IR DMEANRH Y, MEHEHEEY 2SI AHAR T L& LT 0.
TOXDBRBEHRT, W2 THR Lo TRERLMEN, Bk~ — T T
DIEARD IRV T T, MEFBBEEORIENELN DB N E T T D O Tl
RWNINEFE 2T

DFEY, EREMHEOEIL, BRSORKESEREO~AFT— NI TV EELD
URAZNEWVIREETH D LHERI S =, 6~ C, BEHLMEICK LT, pERTLME:
DI ST D L ) WRFRE 295 2 L C, BEAHEOZE(LERINICEN
D, foFr—a=v MEENEOH LN, R LTS T — N7 7T, &
R DO TIE RV EEZ X T,
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4.4.2 BB YV A XL LTORREDER
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fr ANBIDEFHAIER O

EAEEELE(mm) BETAEZE{LE(mm) EEABREZEECE(mm) EETAEZELE(mm)

EEREERGRY  EEtH (WEARE) ZEHR¥N (EEAEE)

a 479 0.92 8.02 0.80 0.68 0.08 0.07
b 11.67 0.50 2.50 0.54 -0.13 0.05 0.50
c 4.18 0.60 4.68 0.54 0.71 0.25 0.14
d 3.36 0.60 3.42 0.54 0.93 0.13 0.29
e 15.33 0.76 4.28 0.64 0.58 0.09 0.31
f 10.54 0.68 5.77 0.70 0.86 0.05 0.24
g 5.04 0.58 1.83 0.68 0.70 0.22 0.25
h 461 0.78 1.89 0.56 0.82 0.13 0.15
i 5.14 0.74 6.74 0.78 0.84 0.13 0.06
i 9.52 0.88 5.33 0.82 -0.95 0.08 0.10
M=5SD 7.42+3.84 0.70+0.13 444197 0.66=0.11 0.50+0.56 0.12+0.06 0.21+0.13

#52 N ABROEIAIEBSOE

M=SD : FigE=FERE

BEABEEECEmm) BETAEZCE(mm) EEREEZELCE(mm) BEETAEZEE(mm)

BEFEERRR  EERE (MEAEE) ZERE (EEAEE)

a 2.76 3.40 13.30 4.36 0.81 0.20 0.01
b 11.31 420 6.17 3.54 0.88 0.10 0.16
c 1.37 3.18 7.68 2.86 0.27 0.40 0.15
d 1.78 3.76 12.12 4.18 0.94 0.10 0.12
e 541 3.42 13.62 3.50 0.38 0.10 0.04
f 13.89 3.26 9.03 3.22 0.96 0.06 0.07
g 4.57 172 4.01 3.00 0.76 0.08 0.09
h 12.51 3.24 12.01 3.98 0.41 0.11 0.05
i 419 410 11.23 4.34 0.92 0.16 0.06
i 1.88 3.14 9.12 3.20 0.64 0.10 0.09
M=SD 6.57+4.34 3.34+£0.65 9.83+3.02 3.62+0.53 0.75%0.22 0.14=0.09 0.08+0.05
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*5.4 HZEHHERB OFEEE E N AFIER TOHE

AW AN

(n =10) (n=10) P B
BEEEEZ{=(mm) 7.42+3.84 6.57 =4.34 0.29
FETAEZ{L=(mm) 0.70+0.13 3.34+0.65 0.005%*
EEAERZ/E(mm) 4.44+1.97 9.83£3.02 0.005**
BEETAEZ{=(mm) 0.66+0.11 3.62%0.53 0.005**
BRI ERERER 0.50=0.56 0.75*0.22 0.20
ZERE AERAER) 0.12£0.06 0.14£0.09 0.39
ZE)ke (BEAED) 0.21+0.13 0.08%0.05 0.009**
Fa#(VAS) 5.7+1.35 1.4%0.80 0.005**
FRiEHIC & 2 QOL (106 FEEF{i) 3.62.46 2.0%1.34 0.027*

n=10, FHELEERE, *:p<0.05  **:p<0.01
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