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The effect of sling exercise on lumbar
stabilization and muscle strength
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<Abstract>

The purpose of Lumbar Stabilization is to recover the ability of regulating
movement of muscular strength, which currently becomes an essential approach
to the treatment for lumbago.

Sling exercise is a dynamic exercise and a method of active exercise for the
patients to take part in their own treatment. This research is to develop the
correlation between Lumbar Stabilization and muscular strength as well as Sling
exercise. The subjects of this experiment are 12 healthy and normal male and
female lasting for 4 weeks. EMG and Postural Med were used as measuring
apparatuses.
After experiment of 4 weeks exercises, there was not a meaningful result in the
measured result of EMG(P>0.05), But there was a significant increase in the
result of Postural Med after the experiment(P<0.05). According to this result, we
can find out that there is a significant correlation between Sling exercise and
muscular strength as well as Lumbar Stabilization. The increase in the lumbar
region augments Lumbar Stabilization and the reaction speed of muscle power. So
it recovers the stabilization of spine. This Sling exercise program is efficient for
the treatment and prevention of back pain.



I.4 &

3 Uk (Christies

+
g7} 7+

4

1979 "aA

Z

1=}
=

ek B AA 27 A @Al frdel oleluls)

1A

ARE 7HA] 3

ez}
X

ok

i

o]

=
(¢}

1) A (Gutherie—Smith)

2

2]

A

=

iz
9] EZ<¢(Thomsen)W 59} F=2] A

0

s
A}

5
7 AL g el A 7] A

1

U

Q

E’_
ofsf A= x.

SE.

gl ok

A
b

il

jus
T

oo 3} r)
g o

o}

i
w
)
5

4

o

A] el A

oy

A

O

v
e
i

dHE 270 A&

s

A A

>/

I

o7 =}

& FA A

A

P
o

of

W

2
ol

"olA) ol &
£99%5

L

T

(passive) F = H o]z}

I 9ujzt acta 3 4 Ydrh(Kirkesola, 2001).

A= o=

1.
ey
X

$TAE

+

k9
gl

7l

KX
=

ol

J|

APE

plg!

o
|

ENEXNE

Akl Al A& 3l ok

g

gz}

&l

[e)

R

=

=

7}

L

T

stag) b ol g A WstE oA

(=24
2

of
o
A

;0L

e

B

=0

e
okl
ol
T
ol
Nl

Bk
=
=0

1o

o

%o

#

e

ol

|
°

A

ofp

%)
o

ojy

g
)

&H

s

HAAZ

=
S

il

il

o

el

)

ol

& 9dt}(Kirkesola, 2001),

H
=]

B
o
bz

i

!

Foich 1970w ol

I

A3

3l o} 1950, 1960 2.5

[

of FHAA7F o] A Q1 A2t

L
-

o5 oA

BN

3}

el
o

"

£

"

ol

Mo
ol

4

19 .0
T

% 1997). o] *

(O'sullivan



3|
5

4

1
o

43 FRAAE

FoalE AAQ

2.5 =
o =

o el by 2 A

2] ol

A B A (Panjabi, 1992)9] %3}

=]

2001) <

)

L)
oF
zn

mJ
§ih)

FA}o] ol 4
of Ao

L

(i3
=

s F

=

A} A|
t}(Panjabi, 1992).

ol

)

9
T

A, 2001).

o
H,

i

A
pud

)

=4

7
Ae RAE FHA N (netural zone)stw

)

[e]

2 A5l

A 22 ol HUT Magee(1999)%

2

|

g9

]

9 x

2

259
Apgto] o

. )

z
o

=

CE

}

k9
yal

o

o)

™

o

El

T
Je

J
ok

ol

£9)

=
=

4

i

2

&

Q
aa

1989, Nordgren). YA

=4
[

2 tH(Lehto

A~

T

ool flelo] 2

vehe], o2 <l

st o s

2001, A-4#, 1997, Cassisi

—_—

lo

)AO

el

ol

A ume A% FABA 1 s

=

=

5, 1993).
H] (ratio)

=N

Z
Al

o
ﬁo

o)
~

El

d

] 70-75%¢

]

Al

o] 7

oo 3
L

(1985)

=

[}

1989). Mayer

==

o

Ho]HH(Mayer

K-
o
;00
ﬁo

1

B/
Jo

Ul

eloll o map=

2w
L

9]
1539 9]

1 oE elele ol aE e

3

e}
[

O

R

%ol 4 of

=

(1997)

- A~
=
[€)

1g A7)
% 2003). Liunggren

|=}

Zl o
2]

] =
}g_

9]

=
e

=15
-

Al
¥,

ohH( S )

o <]

SR ERYE
5 Ao oA ujx

j]
=

o =29 o

]

Filn

ok
i

—

N
iy

—_—

L

Foi 2

o

=X
€]

Z
2l tH(Bergmark, 1989).



=
gk
N
i
=

o
Ho

o

=

ol

o

1

oF
e
LOT

o
mJ

°
-

A

=
[

o] 74 21 t}(Panjibi

AoT

=

(0]

J(engram) <

o Al 2F
s

1989).

2 dojurA "4

ol

=
3}

I A7d8 R ¥4

o] ZA%9 Posturo—Med?

1999, Saal, 1989). wi}A

=
=

=
<38

5H 3 Tt

<]
Az TqE =&

193, 1998, vl

.

1.979%

71312k A Al

A

o

A 2 A2H 2

D &

Ao e

=K
T

ot 7]
Johanne

bt e,

=

I3

el
. 0
-1

[<]

]

5%

ik

A

=

=

o,

5}

.'_EL

=

| Posturo—Med

o

b 9

[e)
ol RMS value

IS

a1, 33 1A A7 2EProgram.F x7b kA3 &
AL S

FE2 Bt

I

kY
=]
=

&0z 2cmE Y

[e)

5

[e]

=

tod & 127

(2002)0] A}

=
24 %7 ul= Noraxon® 4}

2.97=T
349N

[e]
L4-L5FE7|oA &,

=(1995)0] &}

=2

=

rd

i

ol



P AR 4

k]
yu

pl

et 719

o 71 HAA R

o
I5]

]

e x

4

%

]

.Ao
Hr

=]

&

A

—~~—
fiie}

03

Myoreseach Program<

A=

T E

A

A3 2

il
Al
=

+l

1}

5

_?4
% o

3} 7]

7
2 A

Al

=
=
pae)
40

A A2l Noise

b 2AE %

£ 1000HzE &
s

Sampling Frequency
ANZEE 10HzolA] 200Hz

o
o
Al

=
=

3}

o]

o

?_

FA T

3]

11242 o7 Yol Wi Az AEe AWAA} S &

L
1

w2 A Aol A thel



<I¥5> A7IHAE 2%

4) Posturo—Med =3
ANzZ+e BA, et F 7R AR AA S 2] 28 § dE wE XA sta, ohE

= we 90, 2RI AAs.

¢




T b )
NADASD, 2AF 9 Mw §a, 2% 2 AR of

gAte] B ol 23.6
)

<E M-1> ol oidxbe] dubHd 4 (N=12)
A + TF A=A 2 ¢
Lol 236 + 21088 20 ~ 27
1% (cm) 167 + 6.2523 158 - 175
A % (kg) 60.6 + 10.3865 45 - 76

IS G71517] 9l Posture—MedE AR5t €3 &5 Ao wglsk

g AEda, 2o st 4 EET-HA S AASUT 25 4

of OL& # 49.44secE: BIoY 457 &5 ""\\5* 95.88sec® H7IE Ao,

T-A4E AAs Anp 1 o7} SAFR folshA vebwth(P<0.05). ORY

A9 P 39.7secol Al 98.44secE FrofdtA YEFW(P<0.05), CL< B 4.33secolA

14.04sec® F9stAl vdelon], CRES 4.98secolAl 14.98sec® 1 Aol7t BAHOZ
Frola R oH(P<0.05)(F M-2).

<E M-2> E54-%9 Posturo—Med =}o] ujal (&9 :sec)
& =54 EEF t P
OL 49.44+38.74 95.88+57.23 -5.65 0.000
OR 39.71£30.12 98.44+50.46 -6.10 0.000
CL 4.33+3.10 14.03+11.94 -2.93 0.014
CR 498+3.23 14.98+10.86 -341 0.006

0:A1 22 Z(opened eyes)
C:A1Z+ 2 (closed eves)
L:#E2 7 (left)
R:$-Z A A (right)

X

3.£93%% A-F9 Posturo—Medd] & 4@ &
. )

OLE H¥ F 0.894% #o @Al AU, ORS HF F 0.770% ozt ##A
of Ak CLE& 4d F 0.268% #2d #zAo] gily, CR2 449 - 0.3628 #FT



<i# M-3> % AT Posturo—Med A4
TE FBA reolgs
A¥Hd OL & 43% OL 8945k 000
2434 OR & 2383 OR T70%x .003
A3 CL & 28% CL 268 .399
A8 CR & 4335 CR 362 247
#x P< (.01
* P< 0.05
4. €9¢%F A-F<9 EMG ¥3 nm
DEs A Py ¥
v A F EMGEA Adgola Bz 2ol {Folgk xolrt A (P<0.05), Yo A
THEAM = T Zol7t veRA] U tH(P>0.05)(F M—4).
<¥ M-4> 54 ¢y vz (9] %rest)
& FH(n=6) o (n=6) t P
B2 10.25+6.98 24.69+11.41 -2.64 0.03
o] EA}T 15.09+5.07 46.51£57.73 -1.33 0.21
e i R 7.1624.70 10.83+6.93 -1.07 0.31
ga 4.45+4.60 15.64+18.60 -1.43 0.21
)T ¥ $Y v
TE5 ¥ YUY EMGEAH ZAigoMEeE BE I8 Fogk zolE molx  ghr)
(P>0.05)(X% IM-5).
<E M-5> &5 % <y 9 () %rest)
T8 F2Hn=6) o 2H(n=6) t P
a2z 12.38+6.58 17.04+13.24 -0.773 0.46
Q) W Ap 2 32.43+14.60 23.93+8.74 1.223 0.25
HEr| g 8.18+1.14 12.29+9.23 -1.084 0.33
o= 6.59+4.56 22.50+26.86 -1.43 0.183
e A-F &2 EMGH 2
5 HAFo @x EMG vlwolA EAZ(P>0.05), HF71HZ(P>0.05), a9z



(P>0.05)22 #23 Aol Holx Wi, o|F{AIZ2(P<0.05)22 Ffg AojE MY
tHE TM-6).

<3} M—-6> &% A.2 Iz EMG 9| (9 :%rest)
TE + 52 (n=6) +5%(n=6) t P
222 10.25+6.98 12.38+6.58 -0.710 051
L 15.09+5.08 32.43+14.60 -2.718 0.04
2 7 g3 7.16+4.70 8.18+1.14 -0.520 0.63
od 4.45+4.60 6.59+4.56 -1.098 0.32
4)$%5 A-F A2 EMG v

&3 A-F9 o7 EMG HlEAME fFo44E BolA FReH(P>0.05)(E M-7).

<% DI-7> &% A% oz EMGY (9 :%rest)
T + &% (n=6) 25 (n=6) t P
5AZ 24.69%11.41 17.04£13.24 0.98 0.37
) FALE 46.51+57.73 23.93+8.74 094 0.39
7Y 10.83+6.94 12.29+9.23 -0.63 0.55
= 15.64+18.60 22.50+26.86 -0.68 0.53

T A% 3y AAL EMG Rlme e fode] vetuA] eFokoh(P>0.05)(F M-8).

<E M-8> &% A-F AA EMG vl (9 :%rest)
T 5 A (n=12) FEFF(n=12) t P
e R 17.47+11.75 14.71£10.27 0.65 0.53
| EAL 30.80+42.38 28.18+12.30 0.18 0.85
HE7|H 9.00£5.97 10.23£6.93 -0.86 0.41
1= R 10.05£14.18 14.54£20.16 -0.91 0.38




Z

™

ol

Jlo

il

¥

ol

Fi

ok

FA8H7] sl =

o
=

0

i

&

=1

-

3a

$y

FA ) (Paujabi, 1992).

"as

£}

w
o)

oh
7o

el

o]

ol
rJ

o
pd

-

o

)

o}
"l

T
murn %
7A
» A
Ny o
R A
T o
wt sl
SRS
w °F
i =
T
ﬂo
R o
® =
e
1F.._ O_
T
¥
N
) o
o wH

of

!
oF

oj
o

or
H)

o

o] FF57tel 93 FAH, &F
i o)

Ly

(Blomberg, 1993). ©}g]

=
=
o

e
i
"
&F
oy
o
I
ok

3

4
or
\\w
i
K
o)
i
1o
i

< AE7HA

A2
H
=
d

é_]__

ol

a
4, 1998),

Ea
1 X

J
oA

jrze]
Lo}

-
of

o
o
el
o
e
A

i
o}

4

Aol

o

ol

4

ujn
i),

o
3
ol

o
w

A, 2001).

bl 127} di Aol Al 45

5]

k(A

&

e
o

7
ol
)
o

7O

X
0

~

AL 3o

| Posturo—MedZ&

9]

‘?‘]

puin

A7E B

L
L

3} 31, Posturo—Med

T EMGEA 2o =

P<0.05%

EMG &

Jebgd, A,

=

o}

p
.

gt} =28y} Posturo—Med

Posturo—Med AollA 249 EAo] 93t

2= ~Eg 2ol F

9]

A sl 7}

L=k
=

O AT = =
‘?}T%‘EEQ

A 7}h o] Fol T4, 2000). L3

stsjo] HFo JheiR &

4

)

e

s

A
2!

]

R

, 2001). 2y} o] AF

teofzich g 4

o] A} Posturo—Med:= FH&0] =

Bolx ¢kek7] wliel 45319

Z 0
=

A
na

Ky

b oA

9

o
T

EMGH 3} 7}

Qs

]



B AgE 98Tl et stet 2E o AunA §55 g<lsty] Y8t 453 dAlst
ackh fAxtE AA0l 1298 gaoes AA oy 28 EMG 9 Posturo—Med® Z# 3}
ot o Ay uEg 482 ggr 2o

1. £92% A-F9 Posturo—Med W&o gt zto] HANA HFAA, Azt& BFS
FEN A $E5AA, AZHE Aldg FEod A #A5AA, AZg abdgk Al A $5AA =
arzb Al

2. & 5 HA Posturo—Med HAboAl Alztg Bk GejolA FSHH ok 57
Ae FHHA} Al

3. &% A-F gy EMG Hmox 5 AdE Azt HAZ 2ol dxpEg SAT
Aoz AR, A ZHEdE 2ol AT

4. 5 A-F @2 2 oJzte] EMG vlaolA gzt EANZ A Fost 28 FU)
AN, AR E 5 A-FoA Fog 2 wge gl

5. €% A% WA EMG ¥adAe 28 ozt vt ¢t



7Aq], AR £8 A" ol g o A 5. e A¥EAE i 74 2
3 2001

24, A, AA Q5 it AT WHH HAEANS FAR § UEF
AT e AFELAE 3% 79 1% 2001

BEE, F57E, AT R A 2EAEYe] 2FHA A vAE 4 g E
Az ety A137¥ A335 2001

Ao, w4 28 FaelA HFE FadY sy 25 SR 4 die APEY AT

51 A, 6(1), 35—49. 2000

to
2
off X Mt o

CUMEY, GAY, BeR, 2R AT £33 148 AP BFH A
A BRYE HE, FRAE 2YAL 43X 103 33
FATF, ASEF AT, DR FAY A4 $EA 2939 T BYE, @HAL BYA

Bergmark A: Stability of the lumbar spine. A study in mechanical engineering. Acta
Orthopaedica Scandinavica. 230(60) (Suppl):20—24. 1989

Blomberg S : A pragmatic approach to low back pain including manual therapy and
steroid injections : A multicentre study in primary health care. University
Doctoral Dissertation. University of Uppsal. 1993.

Cassisi JE, Robinson ME, O'Conner P, et al. Trunk strength and lumbar paraspinal
muscle activity during isometric exercise in chronic low back pain patients and
controls. Spine. 1993;18:245—-251.

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

Kirkesola G. Advanced musculo—skeletal course The s—e—t concept using the
terapimaster system Course book Norway. 2001

Laasonen EM Atrophy of sacrospinalis muscle groups in patients with chronic diffusely
radiating low back pain. Neuroradiology 26 9—13. 1984

Lehto M, Hurme M. Alaranta H, et al Connective tissue changes of the multifidus
muscle in patients with lumbar disc herniation An immunohistologic study of
collagen types [ and III and fibrinonection Spine 14 302-309. 1989

Magee DIJ. instability and stabilization Theory and treatment 2nd seminar Workbook,
1999

Mayer TG. S mith SS, Keeley, et al Quantification of lumbar function Part 2 Sagittal
plane trunk strength in chronic low back pain patients Spine 10 765—772,1985

Mayer TG, S mith SS, Kondraske G, et al Quantification of lumbar function Part 3
Preliminary data on 1sokinetic torso rotation testing with myoelectric spectral
analysis in normal and low—back pain subjects Spine 10(10).912-920, 1985

Mayer TG, Vanharant H, Gatchel RJ, et al Comparison of CT scan muscle
measurements and isokinetic trunk strength in postoperative patients Spine 14



331436, 1989

Nordgren B, ScheileR Linroth K Evaluation and prediction of but pain during military
field service Scand J Rehabil 12 1—-7, 1980

O'Sullivan, P.B.,Twomey, L.T. Allison,G.T.(1997).Evaluation of specific stabilizing
exercise in the treatment of chronic low back pain with radiologic diagnosis of
spondylolysis or spondylolisthesis. Spine,22(24),2959-2967

Panjabi M the stabilizing system of the spine Part I function, dysfuntion adaptation
and enhancement journal of spinal Disorders 5 382—389, 1992

Panjabi M the stabilizing system of the spine Part I ncutral zone and instability
hypothesis Journal of Spinal Disorders 5 390—397, 1992



