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Effect of the Sling Exercise With Abdominal Drawing-I

Maneuver on
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Thickness of Abdominal Muscles in Young Women
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Purpose: The purpose of this study was to explore the influence of a sling suspension exercise with
abdominal drawing-in maneuver (ADIM) on the thickness of abdominal muscles. Method: Twenty
healthy young women volunteered for this study, and they were randomly assigned to either the
control group or experimental group. Subjects of both groups performed the ADIM in standard
method. And subjects of the experimental group underwent a structured sling exercises additionally,

which consists of bridging exercise on supine, elbow support and trunk control exercise on prone,

and trunk flexion exercises. The exercises were performed thirty minutes per day, 3 times a week

for a 4-week period. Thickness of abdominal muscles (transverse abdominis; TrA, internal obliques;

10 and external obliques; EO) was measured by using real-time ultrasonography. Results: After the

intervention, subjects of the experimental group appeared to be significantly increased for the

thickness of the TrA (p<.05).

However, significant difference weren’t found for the 10 and EO

(p>.05). Conclusion: These findings suggest that sling suspension exercise with the ADIM may be

favorably used to augment trunk stabilizing effort by increasing TrA thickness. Further studies need

in this field.
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o CiAXIES B -2 22210634, Had AME
2 159.92+335m, @ =F= 51.81+4.05kg0| ULt
(Table 1).

Table 1. The general characteristics of the subjects

Exercise group Control group

Variables (n=10) (n=10)
Age (yrs) 21.63+.52° 22.21+.63
Height (cm) 159.12+4.23 159.92+3.35
Weight (kg) 53.48+3.21 51.81+4.05
*Mean+SD

Exercise group: ADIM+trunk stability exercise program
Control group: ADIM exercise

2. eHgst 2] He} Hlw

ADIMA| H{Zt2 29| FH=
XHo|7t QIRIXITH, BX 4F = HHETON |9
7t AAUCHp<.05)(Table 2). HIZEI 2o FHE=
ZHol| |folst Xto|7t giRin, & H/20x= {2l At
O|7t AUALE.

HiHFZRIZe] FHe X © 3E 7HolAM folst
Xro|7t RAUX|BHp>.05), M 4F T 1&E 20N F2f
sb XpO|7L URACHp<.05). 28 T/Z20&= [t X0
7t ARACHTable 2).
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2o A W7t LtEMRtD, BX 4F T IRZ ECt
AT HiHPZEIZ O] FH 7t B LSt

9| FHE FHSY| ZSIE O|8SIRULE
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Table 2. Comparison of core muscles' thickness at pre and
post-test between three groups during two intervention

Exercise group Control group

(n=10) (n=10) tor
TrA
Pre-test 37+.40° .36+.38 340 737
Post-test A42+.51 .39+.75 1211 238
p .001 282
10
Pre-test .69+.14 .64+.14 786 439
Post-test 66+£.11 65+.13 201 852
p 201 947
EOC
Pre-test A8+.14 A45+.10 .594 571
Post-test .56+.11 A43+.10 2903 .012
p .089 .240

*Mean(cm)+SD

Exercise group: ADIM+trunk stability exercise program
Control group: ADIM exercise
TrA: transvers abdominis, 10: internal oblique, EO: external

oblique.
ChTeyhen &, 2005). Norasteh S(2007)2 2&

A UM HiZIZZ, BiE22, B8,

SHE 5Fot0] Myeinol £t
o
=

rig
Ral
=2

=
T
—_
N
ry

|0

mjo
Ral
Pal
of
39
5
T
H
_('J_I-
30
nx
_(')_|. =

J|>>|+ nr >
0
2%
>
z TH
1B
o 401 © oY ox lo

=
re
ot
[
i
ox
g_l-
24
30
o 2
ryg 4
4n
=
¥
ox
2
ot
=]
ikl

oo
o
N
S

o
Ho
ofn
lo
o =
i)
e
ox
ot

P =2
N
Ot
B2
>
=

fot
N
o
¢
N
N
Ho
ofn
m
ot
Aol
e
ie)
re
ofn oN
rH e
o
> ooN M
ot

rE
mY Ho X ot mjo rp Hu

= =
H vt UCh £8RS KEes XAZAH0|A M3
(third hand) =& '=&2| £(helping hand)'Q|

[e:]

H

EI’. EEO", _'C;('”;l' )\Al_l_ T‘r‘l—l ;:la n:!;l o O:I
AL

=

Ho
o
=
0zl
Ho
o

H
el
1
Ho

b

Ok

J
|0
— 30

J
0

30

rir

rm

m

rE

[n

e 2
El

=t

Ot

2
e

8
o 592
STh@ME 5, 2002, EYLSOIA
Sg 9o B2 ©EY 9

2 d .
Zoe MERON Brk220 SHwst
ADIM ZHHOIA 27 Al BT F1t BT 20IA 8ol
TO|M HOM| BRES Chae

Ot
)
ol
N
32
n
>
o
e



of
Sget ZME LIEILRID(Seo S, 2012), StR S
( St ADIME &
239 MLE ZZ H|ustAS W, ADIMS

|
0| Hiztz29| FHE S7HAIZI=H
b

)
o
w
1o
e}
=l
=2
>
H
>
o
=]
>
>
ot
Ho
0

i

=
>
_('J_I-
>
9
<
mjo
ofn
T
_('J_I-
>
o
Ho
ofn
rlo
£
N

e

Aot

my rx

mjo

ofn

T
S orob
dn om0 rH

mjo

=Lt
Standaert S(2008)2 AlZH0| 7|5H
e =220| Z7stA =Ctn stCt

2 32 AHIZI2EM AHM|HSE A
5

SHRAL} Sapsford §(2001)2 =gHHtE}
| +==3t=0
A

fuiot
ofn
mjo
batls
mjo

rhHo
m
o et ok
I
N
noH oY

D_
h — J
4>
Hy

am
Of
=

B

4
250 BE 28E0| 20

—
=

[
2 HiZFRE 20 FE{FMCHD SHRCH Eot =
FEF2o| == Al0f| H{Zt2Z2 D Hi£E8I20| M3 A-ESt
of ZMatsiCt E 8 O(Neumann?t Gill, 2002;
Sapsford &, 2001; Sapsford2} Hodges, 2001), Hi<8!
ZO|Lt HiZI2 20t 242 AZ|E0| RUEHSE 23t
C|OjoF RtME FBtALE AFXIE 22 Y I eHEdE2 A
S$tCHHodges?t Richardson, 1999).

Aol Znt &1t ADIM2 T 0|83t
2ol HIZ7IEZ & 2F HH3E|9

= AACE 2Lt 20ch o

y

T

r

e

7HX|

N A

> T

=

d

o ool r

o —
me

o
K=}
=

i

0

e}

=2
=

for
ob or >
Lo mn mo 4n

—_

NTE Hi XM Ho
-z
2 N 1o o

do
Ot @ Ot o |0 oM

> =|
ol L _Eo

oF &2
o
|y
Hu
rh
|0
A
*
]
El
Ho
2
=
rot
ox
o
0
Q
n

oo mo Ho © A
10
ot

c H
ro
[0 rot
M s
my =
oM
o
Ho O
on 2
mo ox
© >
ofo >+
% =
Mo 18
on 12
[E E
U oot
]
o =2
Srmxry

2 T A 2004 O 2032 HASE ADIM
sag weol, I M =

FoZF2 FH HIE LOtE7|

im}
)
o
0
o

[
0

= 2| X| 2%tz X| 2017:23(1)1-6

4>
MO

o
=

=
Ir
>
[Nl
R
oM o
N
or 1

o
|
oot
=
ie)
o O
rot
Mr fo %

=

Q

|0
0o — Tl

4n

S

)

o Ol

EA—

o o

™ 3R

okl
|'.U e >

4 pe

N

b 2

>

O

<

T O
o 2 2

o
rh
Ho

Eﬁ mjo

b
rir E—-'
[Tl

rr Ho et

sy Ol
mo o
1 o TE
0L rfr
Z 2 |0 B Ho

o r b my = o4n
Ho
ot
>
™
>
30
i

o

njo

e o
T IE

|0

Hu

>

9

o oM
T
rot
>
n
Ho do
o rot
=
>
Ot
o
o
[

OH
i
ig —IO
2
0
o 0X
o
=2
x
lo rﬁ o
- o K
Ho
ret

El o
Mo
n
>t
HU
1o
Ix
>
ot
fr El
]
Ho
: 0H-|
=2}
>
)
<Z

-}?_I_O

N

Hu

ry
40 ox
M 2 o

>+

M0 5 o

100

Arfe, Zz0jF gl

3 2. O

11

n
>
o
>
[>

m
mjo
ie}
ojo
o

N

12 2| K| 25|

k

. 2002;8(2):57-71.

. Y280 25zt 22o] 0|

FE 2| X Z28FS|X]. 2004;16(4):603-612.
A2EIS 0|83t QE0HES 2

|X]. 2001;7(2):23-39.

|SARZOF CHE20| it =

M ZFYHO 2=t Bt

e
oA
oot
mo O
[\
[ee]

a1
[

i
0E
x
o

>t

rir

0Q 4
o -

0

ox
re
4o
>

u

0

F

[l
-
Ok

r

oN
rx
e
]
=
ot
>
on

ofn
i}
rot
ox
02k
Mo
i)
Pas
HU
Jo
fot

oM
ozt
o
bt
Op
i}

N

>
i8°]
o

E_|
rot of
0z
B
H
g
n
ruy 0

H

07| 2801 8¢ 89| H7t=22 FHet
E g3t tfjRogtn S2X|28 ghAt

T
=
ot
o "o o oo
40 ogt of>
=2
1=
>t

ox
rx
0

Assendelft WJ, Morton SC, Yu El. Spinal manipulative
therapy for low back pain. A meta-analysis of
effectiveness relative to other therapies. Ann
Int Med. 2003;138(11):871-881.

Christie HJ, Kumar S, Warren SA. Postural aberrations
in low back pain. Arch Phys Med Rehabil.
1995;76(3):218-224

Fordyce WE, Brockway JA, Bergman JA. Acute back
pain: A control-group comparison of behavioral
vs traditional management methods. J Behav
Med. 1986;9(2):127-140.

Hides JA. Stokes. Evidence of lumbar multifidus mus-



gl & =28 E22-0 J|gE Stist 250 @2 odg9
cle wasting ipsilateral to symptoms in patients
with acute/subacute low back pain. Spine (Phila

Pa 1976). 1994;19(2):165-172.

Hodges PW, Gandervia SC. Activation of the human
diaphragm during a repetitive postural task. J
Physiol. 2000;522:165-175.

Hodges PW, Richardson CA. Altered trunk muscle
recruitment in people with low back pain with
upper limb movement at different speeds. Arch
Phys Med Rehab. 1999;80(9):1005-1012.

Kisner C, Colby LA. Therapeutic Exercise, 50 Ed.
Philadelphia. FA. Davis Company. 444-445,
2010.

Neumann P, Gill V. Pelvic floor and abdominal
muscle  interaction: EMG  activity and
intra-abdominal pressure. Int Urogynecol J

Pelvic Floor Dysfunct. 2002;13(2):125-132.

Norasteh A, Ebrahimi E, Salavati M, et al. Reliability

of B-mode ultrasonography for abdominal

muscles in asymptomatic and patients with
acute low back pain. J

2007;11(1):17-20.

Bodyw Mov Ther.

Oh JS, Cynn HS, Won JH, et al Effects of performing

an abdominal drawing-in  maneuver during
prone hip extension exercises on hip and back
extensor muscle activity and amount of ante-
rior pelvic tilt. J Orthop Sports Phys Ther.

2007;37(6):320-324

O'Sullivan  PB, GT. Altered
abdominal muscle recruitment in patient with

Twomey L, Allison

chronic back pain following a specific exercise

intervention. J Orthop Sports Phys Ther.

=5 2522 A0 0Xle gL

1997;27(2):1-8.

Poiraudeau S, Revel M. Rehabilitation therapy in

chronic low back pain. Joint

2000;67(6):582-587.

Bone Spine.

Richardson CA, Jull G. Muscle control-pain control:
what exercise would you prescribe. Man Ther.
1995;1(1):2-10.

Seo DK, Kwon OS, Kim JH, et al. The effect of trunk
stabilization exercise on the thickness of the
deep abdominal muscles and balance in

patients with chronic stroke. J Phys Ther Sci.

2012;24(2):181-185.

Standaert CJ, Weinstein SM, Rumpeltes J. Evidence
informed management of chronic low back
pain with lumbar stabilization exercise. Spine.

2008;8:114-120.

Sapsford R. Hodges PW. Contraction of the pelvic
floor muscles during abdominal maneuvers.
Arch Phys Med Rehabil. 2001;82:1081-1088.

PW, Richardson CA, et al.

Co-activation of the abdominal and pelvic floor

Sapsford R, Hodges

muscles during voluntary exercises. Neurourol
Urodyn. 2001;20(1):31-42.

Teyhen DS, Miltenberger CE, Deiters HM. The use of
ultrasound imaging of the abdominal drawing
in maneuver in subjects with low back pain. J
Orthop Sports Phys Ther. 2005;35:346-355.

Van Tulder MW, Jellema P, van Poppel MN, et al.
Lumbar supports for prevention and treatment
of low-back pain. Cochrane Database Syst Rev.
2007;18(2)63-64.



