{BIEMII T D draw-in H\h;EED R =
B KULZEHIENC M T T RE

The side lying draw-in exercise affects muscle activity and

postural control

FIERREAZ L, R APRME*2, CF5RTE*2
FEM B2 ORPCEAZ, B RS

F— « J—F :side draw-in, muscle activity, deep trunk muscles

side draw-in, fiiGE), BEEGRA

(BEB] AWfZETlE, MEMLTO draw-in (side draw-in) & 17> 72 OB IES =, B X O side draw-
in FEREtEOLHGIHAE S, HiGEMEICG 2 2R REZMEET A2 2 &2 HWE Lz, EEHME15 51
AL, GHEL O side draw-in 3B X OB T draw-in  (supine draw-in) %47 o 72 B O AR5 16 B) =
(HEAERENLTG, 220, MEER, SVER, WIERH) %, 2 KEES G 2 VT2 20 draw-
in (supine, side) B X OEMBOLAZETHIE L7z (D). E 57 449 4 ZFERFTEIZ elbow-
knee L RIFFRGDOLTT 74 X > b (i mle M EE, R mlhe s Re, EMER R M L, B 5O i il /4 BE) 3
X OB TEE 2 WAE L, side draw-in DRIIERY R & #ET L7z (28R 2). FEBi 1 12T, side draw-in Tl
FHMOAERHE B & OCWIERHE OFIEEI R 2E ISR E Do 72 (p<005). Bk 2 T, draw-in Eiitk

WCHHT T4 A2 b B LIRS H B R Z 2B L h o7z AFIEL D, side draw-in (3 MR

FHHRE OB AR T H 2 W REVEAVRIR S N7z

1

JEER R \Z0h 9 B B, BRIRIC BT
BYLE SN, TOMEEERTHICT T —F952
LT & % draw-in exercise 25{EH &N TV 5.
Draw-in exercise & 1%, HBRLEFHLE2 ST
THEEZ G ZALHEE)TH V), MG OWHE)
PR R OIEERRE R & S b NIERNE, NEAk
B OmIGE) 2 e 3/ TH S, Draw-in exercise
ORFE L L CTHBER B L O O )5 o 1
e LBEERE ) O BV % EowE s hTw
5.

% 72, L4 Z O draw-in % I A TAT 9 side
draw-in 2"k b L—=v 7 L LTHwWHRTW

[

*UPLER AR B N WAS G R 7E R
2R R PR R S IR A B R
BORPWRFAF AR

98 BARERKR AR — VEFRES

%°. side bridge 7 K OEMHELZEE N L —= v 7
X, RN L 72l o oves S he v
ENTENY, side draw-in (& o JIE G HE
DOftEE HIWE LTiTbh b, LA L, side draw-
in 2 7o 2B OBHIHEHERRIETHL TR, £
7z, side draw-in 17 AV — M3 L CHiHATIC
EREINDZENL V. T, BEkRTRET
{75 A N N o ol LT e R VAR Bl g8
ZMEXEZHWRETITbRTWSY, LaL,
side draw-in O BIRE 72 A %)M 2 78 L 720K 2813 7
Wy,

Z 2 CTAMZETIE, 1) side draw-in I supine
draw-in & 0 & F- I (PG ARG ER A O i) 15 Bl 5 23
K&, 2) side draw-in FEjitifk (% supine draw-in
(AT, BROZERS LTS, D2
O Z LTl TNS DRI VFAET 72 2
DOfFE % FEMi L, side draw-in FE it H o> i i B
R (FEBRITZE) B X OERIEZEOLET 74 A
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BEsI
10 @ x2sets

==

HORA—N—FHA > =

X1 RO

FROEHEDEDAE, BRNIERETSM A2 FORAEERT.

v b, WREER (IRANROBG) & RGEEL 7.
HERBLVTE

1. MR

WG HITEFT RN B 154 & LRAME#IET
BB X ORI FIN 2 RO H 5 %, Bl
R EB IR 2 A3 5%, #®E6 »HOMIC
e a3 8L Lz, NREOFEREEZ, E
W 21406 7%, HFE 1 1702+65cm, AE : 64.3
+69kg, BMI : 222+ 19kg/m’ (4 CFIgMH = ke
W) Thotz. BTONREITLES L OTLIH
W2 & o TARIROFMZ 12T, GBI X 5
FEZ2ELBERZERL. 2B, A%
FEB KA REE R IR T B R KR E R T
i1o7: UK 151).

2. Bk

2-1. BIERI %R

2-1-1. HEX

FHREN R ICBR L C, KRR (MQ-Air,
FovAansy 78 2Hwz BHmEE
FEE ST (L3 Whr), 2290 (Lb &), JEE W
SESH, PIBERHG & L, BEAERICIEmE,
FEIEAM O R EHZ AT U727, B s & 7
VI — V{3 & T AT o 71k, WidRiE T I & o F
ISR REER (T —k o —, X vtk
B) RS L7z, B 7)) v TR EE 1000HZ

BARERR XK — VEFRE

& L, Band-pass filter & 20~500Hz {Z L7 4 V%
) Y TR AT 5 7.

BT — 5 2 1IEHLT 5720, KHORKEE
ki (Maximal voluntary contraction : MVC) il
ExRITo 7. W P, 5 ITx LT Daniels
5 OFE T JI M A 13 © Normal O AL % PR EE S
, MEDRAEFIRILE N Z 72 BE O 158 %
& L72Y. MVC 5213455 2 M9k L, 1 [l o#lE
W 3 & Lz, &8 2 mollEEo 9 5,
15 WIE 2 AT I W 72,

2-1-2. REE~v—h—

LG AT T2OMRE I~ —H — %l
fF L7z B~ — 5 — oM rE 3 H a8 T Ao
S OFR R KT, WSRO 7T
G &% 10 Py, Thl2 fizeke, L3 #izeke, S1 iz
B, F#EE i (Posterior superior iliac spine :
PSIS), Kx¥-, KERF4MI FE o 11 fEare L.
87 Wiy, 510 B, Kisr, KERESHMI O
B~ — A — 13O AR L, BRI iR
RIgReER & PSIS & A2 A mi N B £ L7z

2-2. IEAR

oe7a b a VR 1ISRY. RFFRIEFEEF
78 (R BLUOZ O AF —N—FF1 L2k 5
BIEE R S O MGE (9285 2) D 2 DD EERE 1T - 7-.
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2 draw-in DZ&# (A : supine draw-in, B : side draw-in)
HRS(IE ERE LG, IR - BREHEMMLTHE—L .

2-2-1. 3 B& 1 : supine draw-in & side draw-in
EHE O EEIHR D LB

FEB% 1 Tl side draw-in FE it H DR O 75 1
B % supine draw-in & ILEMGEE L7z, s8I0
T @i T supine draw-in, side draw-in % JZJii L
7z

) HEOHFE

i) -1. supine draw-in

IS IVAR =g TN VACGITTI !5 22~ O - =T 23 9
Az e L7z (R 2A). WREIIE, HEGE ) O
DD Y IZIEREZ R S LLEEFOF MG & A
A, B DI % el 72 25 5 10 RSN 2 PResd
52 EROEICTRR LY. Z0OBE LT i
TRIEL VI ) IR L2 JERTNIIHRE I
LT, WIERNH OB % H AU THERE S ¢,
BRI 7 4 — F2Ny 7 2 WA 5 1E L Wals)
BasEsgz P s, e E s
fiti L7=.

i) -2. side draw-in

I E AR S 1IN VAT o5 2~ S R < S FE0T 431
Rtz e L7z (R2B). ML, L@ ) O
KOO N IEERZA Y AL EHBERL S L R
F (RFIDHI) IRE2H5]& BiF5 X 9HI1HR
MLz, ZOBRFRLEHHTRELZVWE I
$83E L 72, supine draw-in & [A&EIZ, % 7112k 5
FI LT, WERHH O BN %2 BB TR S
&, HENT 4= Ny 22 HnARd S IE LwiE
By e B 7, T S ek, e
i L7z,

i) A OBFE - B

ZFNFEND draw-in (& 10 G, 10 BARE T 1
mEL, 2hz 102ty FFERLZY. 10 Mo
) Lo 3\ (4~6 [H) DFET 6 [ % T
g E L7z,

100 BARERR R K — VEFRES

i) BT

figitid BIMUTAS-Video (¥ vt A asT v
8 2 o7z, ST IX N, draw-in SEJH @ 500
msec & L 72. & f# AT [X 4 @ Root mean square
(RMS) 2% L, draw-in B> RMS % MVC Ko
RMS Tk L CIEHE (%MVC) L, ¥ 6 [l5o
iiE By O Iz H L7z,

iv) fEETHLIE

FATALER I SENT Y 7 b statcel2 & FI\V 72, 5l
2 & B EE) R OAER 2T 572012,
L 72 FAEE L, £ R Tl t Mg (supine
draw-in vs. side draw-in) 47> 72, F7z, WM
€ L7, SRR, WIERNE I, Wb
LU OGN OREE) & DAER ZHRT 5720
12, I (supine draw-in, side draw-in) & %o
EAO BRI LT IR B SO 2 17 -
7o, REAERR xR A S N85 Tukey-
Kramer % W CHEMEZ 1T o 72, H BKEE
134 T5% & L7-.

2-2-2. EEX 2 : sidedraw-in BEB T S A X >

b B UCERRTIEENCRIFTEIREIR

side draw-in B & O supine draw-in % i Xk
EL, MADMIERRE 7 O AL —N=FHF 1 ¥
(2 CTHRFE L 7. T3 @ draw-in Ai £ (2 & T
front bridge %+ L 7= elbow-knee (EK) B X O°
elbow-knee £7 FJcZs L (EK 5 B2 1) 247\,
ZNOEATSTBEOLRET T4 X v b LliE) =
Z e L7z (draw-in FEHHT © Pre %€, draw-in
Fhitk : Post WoE) (B 1). AWFFEIC BT 5 K8 T
FA XY MEIE, EKRB XU EK f7 B LI
DRARM R, ARG AH» SHEZRTE % 4 HH
(B Ml /A e, ARuRInl e g BE, JEAEAR R A e,
BRI RE) D MEEE T

i) elbow-knee DIFTE

EK B X OEK fi EEZ B2 LDUT oBEICHID
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f—

BEHNS LRSS |
BARNDER

mEEAEATEE |
BEFNDER

3 ZXBHT A:XKE B, C:KFE D : elbow-knee HLEEZ ) ASIS (Anterior superior

iliac spine) : _EEIlGEHR

Fiti L7z,

i) -1. EK DRZHE

JRHBEIE © a) AR TR D & B % 8 5 IR
~OHEE R (F 3A)

b) KT FCHiE I % &5 A 7280 % 8 5 R~ D
MM (X 3B)

a), b) THELLEAONEMEDNE (K3
B)

JB BB A BE - e B AR A (B 3A)

IR - x5 o LRl (Anterior superior
iliac spine : ASIS) & (X 3C)

NS OLEBBED OB L T OALE 2 RN
L, draw-in i CAHENR2 S5 2 & 21k
L7

i) -2. EKALEREEOESHE

EK £ LB LIS EK B X 0 A Bz % by
528T, KB LOWMKED 3 MTLREZIRFFT
LI E L7 (R3D). 47 b EMEE, K
DY ITHE L7

e B RRCASRTE & AT & % B
(X 3D)

i) draw-in MIRE

{844 % supine draw-in, side draw-in & L,
TEB) S PHUIFERR 1 L FRORAL, HEEIE/RICTT
b7z (K 2A, B). £ 10 B, 10 Bk
A 10 AT, 20y MEILZ. ol

WREOEEZZIT VI TE20DI2200
AR 1 B EZr CHE/_L, ZDEF
I DAL\ L 7.

i) 77 b HLDOAE

i) 1. BBT7I4X2 b

EK BX O EK 7 L2 LR T I 4 A 2 b
7Y% VA AT (EK-100, CASIO) & T, /K
i (% v M2 S 1m) &R (%Y M2 S
1m30cm) O 2 & H b st 47> 72, fFTIE Im-
age] (NIH) #ZMHwv, F#mhEmE (B4A), &
wrnle M (R4 A), MMM (K4B), B
R (X 4B) 2k 7. F-ZnhFho
R, EK A5 BB LD HEH S EK RO £
JEEGIWTe, BB RIS MEA bR E R L
7z.

i) -2. HEHE

EK, EK i B2 Lo b BEDLE L Tz
500msec % fEMT X & L, EB 1 FEEIC%MVC
2HEMLCIERILZ 7572, 8512, DIFR& D,
EK 5 EK A Bz EANE BBE L2 8T
DEK Z L L2 L ZOMmIGEELE L KD
7z.

#0506 Bh B = = EK 45 B &% 1 o %MVC - EK
DwMVC

GBI ZALE = HiiG BN &/ EK ©%MVC
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(i @E‘g@ Th12 & L3 A ALE L3

50 R TieIeS ) HOESODEE
=k e

o FEP®  rmcwass #7%5 PSIS ABALE £k - +

I o] —— ELEPE TADEED |

® " RECTTSR  sppapmapeaesar 00 T

() BEEE® 29 j0pmrware AT 5%}1@

& S1 EBALR
B L

[

feE (FIZ) M : +
fEt7m - +

K4 BEEOCEEFELEMAEOER (A: KFHEH B: KRKME)
FARRBMOLBMOOETAETHEEL L.

PSIS : F#%IEEH

%
% %1 1
60 22 T %7 1
*1 (o | ,
*2l—| *2
50 o B L
| —
40 I
. |
>
% 30 [ L T ].
o (
10 +
0 - .
BEBA ZERAN BAERE THERE BAREREN Z£ARERE
—_
*3 msupine draw-in @ side draw-in

X 5
1
%2
%3

HEETHREESD Y.
AERTEDRS Y.

iv) HEETALIE

{3+ (supine draw-in, side draw-in) & 1&5@
AP FERERT 0 BRI LT IRl 4 AT
AT, EEB RBRICREERRE RS R SN
7235813 Tukey-Kramer #: % W CTHBZE MR E %
To7z. HEKRHEIZET% & L7

102

AR R —VE

draw-in i OFHEE IR
EDHLY) SARICHEHE, T, p<0.05

p<0.05

S

1. RB&1

draw-in FEjitiHh O FiREE) & (B 5) 1%, side draw-
in DA ERN A 289 +145%MVC & F R E D
FEAMERHT, supine draw-in B o i ] o 445 5155
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ZOhe

mEEL O

n.s.

supine | side supine side
=){E)d A& 0 fEe
= g
W PrefIE

BE (B1%) fEHh

supine | side supine | side

AEIAIEHD

i3

il

E

supine : supine draw-in

N
OPostAZE  gide : side draw-in

X6

2 OO draw-in BIE DA EZT(LEDLEE
WTFhDAEICEWTSH draw-in i CEELREF L > =,

side draw-in EEEICHMERZRL 7.
EQOE : 5% - ARrOiEAE Il EOEA R, EHaEAEIGEAR, KEHEHAE

SEHMABADELLERL TS,

IxREEE & E T D H

n.s.

(=B
BN BB ?4%% A=

=Pre SAIE aPost Al

s

= T
SER) FEERD w1Rh

Fﬂ gor

% 6
n.s.
5
By
[ﬂIEHHS
Hﬂ?ﬂ
H02 I
*E%
. l
) P a9 EAS O BAR EA
BEH BEEA BN BRI BRI BERS
B «Pre AIE oPost BlE

7 220 draw-in IO EEZILZE (A : supine draw-in, B : side draw-in)

elbow-knee, elbow-knee A _Fi%%E FDEEHELERICH

XD HEREICTEIEIKRE 22572 (p<0.05). WIE
#Hih T, side draw-in @ 45 N IE £ 23355 %
21.19%MVC & [ D /e NIE#HT, supine draw-
in OWMOWIEFRHH & D A BITHEHEDIK
o7z, F7z, side draw-in O PNIEFHT A3 17.1
+86%MVC & supine draw-in O 1] & P g 4} 5
X0 HERICEEEIVNS 2o 72, JEEM TlER
FHHETEEIA SN, side draw-in 2 supine

BARERR X

H— VESPRE |

sWT, BREEER B o

draw-in £ ) b HEICKE o7

2. EB&2

BT I4 22 (R 6) 3ERhlhesmpE, Kig
Il e A B, AR e A e, B B i BE oD 2 D
® draw-in W3 £ O draw-in §i % TH B2 21338
DoNpoTz, UL, BRBIETE AR side
draw-in EJiFEi£I2 BT pre : 10.7+4.4°, post :
56+45 (p=0.15) &£ %0, WAEmMEZRL. £
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R’ E

7z, WhiGEE (R 7) 1238\ C bk E i - e
B DFERGHIRICA B RAEITED SN o 7.

zZ =

FEE 1 XV, side draw-in 12 B W THERHG B
L OWER OB R, AWML D AR E
WEWVI AL NI, BHEREE N L —=
THEDFHEX 2 WoE L2 B T Tk, SThbHo
b L —= ¥ RN 9 2 AR5 3t S b
ZEaELTwAEY. X5 T, sidedraw-in I28
VT IRIHNZTE S 5 N O (RIFE 1A ) A3
Rl S N3 vE w9 #lrd 5 supine draw-in
0y EEESGERHGRECHEICHE ML (o
<0.05), A ORI % XFT HHERE/. —H,
BEIE R Ml & b 12 side draw-in 7% supine draw-
in &0 HFHEFHERVPRKE VKR E o7z, HIMLT
&, EEREONGEIZE M EFE LR EIZR 572
B, IHEENRDT LI ENEZLND. TR
EVALD draw-in R OFHIFEZAL 2 B L 72 647h0F
BT D, R CTILIEG B O UL EE AMEK
T EMESINTNEY. RIFFEICBWT
b, BEAMGL L D & MBS CRERBE SR DG B & 28
B L 7272%, side draw-in "C i I i85 0 1 B
BHIML-LE2 5.

F2Ef 2 TlE, side draw-in 7% EK, EK £ BJ%8
LFOEHET T4 X B L OHIEEN ST Al
& MEGE L 7278, draw-in SRR CH & 750E
WaEIRE A o 72, core exercise DENRFRYE: % H
AE L 72T ZE UL, BN T » A RN T ~
AREN D LT A2 EAHEINTHEY. L
L, TNHOEATHIZETH T 2 BRI
LR E L TR % X F$ % front bridge
(elbow-toe) = BAA. T % 28 1.9 % back
bridge T®» 0, AKWFFED draw-in £ H BffEHK
EVWIETREING. FARICARBRELZESE5S
722X, MEREZRER S 5 i o S [RIUHE AS LT
HDHIEPMEINTHL?, DERS, RIFET
72 B R R O A D)t % [X] - 72 draw-in T
&, EK A EBZ BB 2T 57200 +57%
PRBIIZES T, BT ITA XY MG ERE
FHIREIICEBAL S R o722 e EZ DN,
AHERE D, BIGICTRBRZEEZED L7201
(&, draw-in 7203 T 72 < AREF R 2 38 W 0 S &
LI HH A X %R B UEEDD 5.

—F, ABEZRI BRI o720, side draw-in

104 BARERR R K — VEFRES

TNt 14 V2 3 I B 55 A B\ A ) & GR O 7
(side draw-in A : 10.7 +4.4°, side draw-in % : 5.6
£45°, p=0.15). REETIX, EK B PRFFREIC 22
LR A AR TR X SRR L7
A3, EK A5 BJBcZs boCud, I BE i il A B 2 B K &
5 REEEZ L) NEEVEL oz, THIEE
BUORFFIRG (W W5 R0 DR I3 7 & V05 138 3 e 43 A D
EEIDSG LT W2 etEsd v, 4538 B
JEFHHEDTGEIZALIC S EH L THRET 2 LD D
5.

DL & ARWFZE TNt L 72 side draw-in 1, F
MRE R O HIEENMRAEICE R 2 L —= 2 71
%) 9 5T EAVRIE S NIz AFERITEF RS RN
FIY bW, NL—=9 FEoREREH % &,
F B 72 IR RE DL A ER & 5 5Bl T
HEVLH AR ZHERICR D2 EE2 5. L
L. side draw-in 238/ 87 + —< v A RBET
i FAZ TR R ICOVWTRSBORRETDH
5.

B

side draw-in 1& supine draw-in X V) & JE 5 #E %
Pl S, RS ERMEREOIEICHR TH %
CEAIRR I NS, BRI il B b K OV S8k
TIA XY INOEALIIIRE ed o7z,

FlIFEHRR
AGSCIZBE L, BRSNS R L.

X ®
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The side lying draw-in exercise affects muscle activity and
postural control

Kambe, N.*!, Okubo, Y.**, Otsudo, T.**
Sawada, Y.*? Akasaka, K.*?, Miyakawa, S.**

*! Graduate School of Comprehensive Human Sciences, University of Tsukuba
*? Department of Physical Therapy, Faculty of Health and Medical Care, Saitama Medical University
* Faculty of Health and Sport Sciences, University of Tsukuba

Key words: side draw-in, muscle activity, deep trunk muscles

(Abstract]) The purpose of this study is to investigate the activity pattern of trunk muscles during the side-lying
draw-in exercise (side draw-in) and the spontaneous effect of postural alignment and muscle activity. Fifteen men
participated in this study. We measured electromyographic activity during side draw-in in the right lateral and su-
pine positions. The concerned trunk muscles are as follows; erector spinae and multifidus on the right side, bilat-
eral rectus abdominis, bilateral external oblique (EO), and bilateral internal oblique (I0). The muscle activities
were compared by 2-way analysis of variables between trials and different sides (Experiment 1). We also exam-
ined the spontaneous effect on postural alignment, such as the degree of pelvic rotation, trunk rotation, lumbar ex-
tension, hip flexion and trunk muscle activity during elbow-knee posture after the 2 draw-in exercise (Experiment
2). Experiment 1 showed significantly greater activity in EO and IO on the right side during the side draw-in (p<
0.05). In contrast, Experiment 2 showed no significant differences in postural alignment or muscle activity after
both interventions. These results suggested that the side draw-in may be more effective than supine draw-in to fa-
cilitate ipsilateral oblique muscles.
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