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ABSTRACT

Effect of Sling Using Stabilization Exercise on Pain,
Trunk Stability and Deep Muscle Thickness in
Non—specific Low Back Pain Patients

Oh Je—Gyeom
Advisor : Yoon, Oh—nam Ph.D.
Department of Physical Education,

Graduate School Chosun University

There are many causes of back pain. In general, muscle weakness

caused by repeated posture or lack of exercise is the cause of low back
pain. The purpose of this study is to suggest an effective program for
nonspecific low back pain by applying the stabilization exercise using
sling in middle—aged women with non—specific low back pain.
The subjects were 50—65 year old middle—aged women with no clinical
disease and who had chronic low back pain for more than 12 weeks.
The subjects were randomly assigned to 24 exercise group (n = 12)
and control group (n = 12).

Pain was measured using the Visual Analogue Scale (VAS), Korea
Version Oswestry Low Back Pain Index (KODI). Trunk stability was
measured at 0 °, 90 °, =90 ° and 180 ° using CENTAUR®. The muscle
thickness was measured by transabdominal muscle and lumbar multifidus
muscle using muscle ultrasound. The trunk stabilization exercise using
sling was performed three times a week for 60 minutes for a total of

eight weeks.
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The data processing in this study was done using the spss 24.0
program. The homogeneity test of the subjects used the Mann—Whitny
U test. Independent sample t tests were performed using the mean
difference between the two groups.

The research results are as follows. Pain was statistically significant
in comparison between the two groups (p <.01). Changes in trunk
stability were found to be statistically significant in comparison between
the two groups at 0 ° 90 ° 180 ° (p <.01). There was a statistically
significant difference in core thickness in the comparison between the
two groups (p <.01).

In conclusion, the sling stabilization exercise program for middle—aged
women with non—specific low back pain was found to be effective in
improving trunk stability, core thickness, and pain relief. Therefore, it
can be provided as a basic data when conducting research related to low

back pain.
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of ZHAE FAsk=Tl Aol yERd ok 259 A 2 e 559 kg AUt
7} Rs Bulol e (RAE 5, 2006). A e T 2o AFA} A
AAE FAT FHE v dEHE a8 ¥ EL VkEd Fa HYLE F
A7 AAME FA8HA star, FAlo] X “Chin—in"¥EES 959 A3 oA
3l AHE FAEA ek 2 AElelA CENTAUR®E o] &3] 2= H=zZ izt

E AMOR 90°7HA] 7oA A s Fe tdAelA AE dEEs GAE A
S a7t HAAET IEAE AGEI olntHe] FHAAE frA ] okehH,
g TadAY, FRE =2 A TSkl old WHoz 41 V]
LA = Z1%(0°,90°,-90°180°)E AALEIATH H7F T k/NmolH], £ <
TAME 10025 Hd <8 7eew dAA 28s o= 718k oAt
AAA Bl wheh Hujgho] A8 Fho] H&FF AbEAHol Erha 3
=3

facs

a4
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EICGFEEDBALTK
METOR CONTROL
SmkH

Test Findings

Device: CENTAUR
Test: Test Around Momentum

Date: 2019-11-19
Time: 2% 9:81:

Motion Drive

Trunk musculature

Motion: trunk stabilization
Therapist: Admin
Patient
MName: Sex:
No.: Weight [kgl:
Date of Birth Height [om]
Results (Table)
Momentum [Mm] Dysbalance [Nm]
Angle Max Left %6 Maox. Right %6 Mao. Absolute Percent
[ 116 21 TE.4 21 8.4 - -
S0 118 89 8.7 20 828 3.50 3.8
180 118 - - 107 92.2 =

Results (Graph)

“ICollection @ chosun

Momentum [Nm]
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< 7> AZREEA HAE ARA

5) & &9

B AT ARS FA WstE SAHS] Al 259 9% AdFAQ
M-Turbo Ultrasound system (FUJIFILM Sonosite, USA, ¥ 8)9}
13-6MHz8] HHEEAE ALgatgth. 24 A A7t ZUEE B8 4747
Hpol @ dEwls WA RS dpglon, M5 HAREA Fdd A =

R4

_22_
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Ar

1] $lstel A5} vl

ZE)] 3

M—Turbo Ultrasound system 2] Ao] =

[e)
R

s

Ar

PN
T

Wl oAt Hr

=
=

A -2l Caliper

<19 8> M—Turbo Ultrasound system

)

Ao

o/

Ar

AL 129A Zuw o}

29 7

o

2008). &

T2 9 A F T} (Mannion %,

=3
5

]

o
(}o

el Mg =

=
T

]
=

StH.o| A 2.5cm HojZ A

ke
]:16

Ar

2008, —1d

L=
[<3E)

=7 3 th(Mannion

Fo A9

1)
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0). HY 2 $HL 5719 ARG u 9 57l RE GFe 55 o3

X Delete Done

<Z1¥ 9> Ultrasound image to Transversus

abdominal

gae S8 adAE o
by Wk FI WY E AFE-E)
al, 2008). 4L 23 4 =
2oz A9 AzwgoR A7 BUH oA 579 RS F<l

=
st gdeel 5718 5457 A FBL 120 94 A F o &

il

g @ vhe HFE el BHE By Wx WEoE AR FAA o

g2 FAZE =A3AH(Strokes, Rankin & Newham, 2005, 23 10).
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A 2.57cm

™ 61797 X Delete| Done

<% 10> Ultrasound image to Multifidus

Ao A &8 &5 Therapy— Trainer (Redcode, Norway, 18 11)7]Z
o] &3ttt &5 TR FAL 1F~3F 2 Al B APl A Bk A}
o TFUES AN 7 AT ASHARE 800, 4F~8F 2 Al 7]
5 2 &8ss A&t AsdAR sl FHleEo R v
EE o]t uybd gl QR Ve olRAEY A} es 1081 19
$E5ow HE GAA Kneeling forward Lean, Spine Bridge,
Prone Bridge, Side— Lying Bridge® A3ttt ZF3tdAl s A-SdA Y
542 583 Kneeling forward Lean arm extenstion, Spine Bridge hip
abduction, Prone Bridgehip flexion, Side— Lying Bridge forarm 2 T3}ttt

(198 12). AL dAoA 20% £F £ 30x% T2 W 743 G A 30
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<Z1¥ 11> Therapy— Trainer
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6. Spine B
=TT

_27_

{“/Collection @ chosun



TH S A al =H 9 AEZ A
= = A E AE(x) Hl e
1~35(H52A)
1. Kneeling - o1
forward Lean 3 205 3
2. Spine Bridge 3 20% 3Y
3. Prone Bridge 3 20% 3d
4, Slde.— Lying 3 202 39]
How Bridge
=]
(40<) 4~85F: 73} eHA
5. Kneeling
forward Lean 3 203] 3Y
arm extension
6. Spine Bridge _ ol
hip abduction 3 203] 3
7. Brone Brldge 3 903] 30
hip flexion
8. Side— Lying o]
Bridge forarm 3 305 3
Xéﬂ‘—?—% = [e) 1 o =
5 = R 2< %f_\.EE J
(10%) =5 | ik

Collection @ chosun
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6. A= A7

B oo AmA|glE SPSS 22.0 TRIWS o] gale] B

TAA AnA wge e 2 9 ¢ 544 7

UAAS AMgstglor, 5544, AekgAd, A5
S o] 835t SHXEE t—7 4 (Independent t—test)S
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1. AA 744 ¥t

T
L
uf
ol
Mo
of
(e

29 ge] A AT AT <® 4>7 2ok

Difference Between
Wel Ao Pre Post value Group
M=SD M=SD M=SD t D
= SEG 57.21+7.22 56.99%7.43 21£.75
As (n=12) 433 749
kg CG - '
57.50+4.67 56.90+7.41 .60+4.02
(n=12)
Mann-Whitny U 514
SEG
+ + +
AA U E (n=12) 28.22+450 27.30%+4.90 .92+1.10 2751 oL
%) G 784
28.81+3.90 28.87+4.14 -07+.54
(n=12)
Mann-Whitny U 713

SEC : Sling Exercise Group / CG : Control Group
* K05 ** K01 ** K001

AZF(kg)L SE5ToA &% A 57.21+7.22kgoll A &% T 56.99+7.43kg
2 0.22kg #HASUAAT, SAHoZ {23 2ol 7} YERYA] kT
AALE(%)S TN &5 A 28.22+450%004 % FT 27.30
— 30 —
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+4.90kgZ 0.92%2] AAYE #Fart o]Fojxon FAXHORE f9

e HH(p<.05).

70 4
65
60
55 1
30 -

5

o
(
-
o
N
-

40
SEG
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G

38 *
T [
| .
3 !
WPre W wpre
Post ' Post
23
18
SEG G

<9 13> AlA 749 W3}
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ot
iin)
i
2
2
Mo
offt
i

Disability Questionnaire ,KODI)&] F 15 It x}o]= v
L 16.92+6.5394 &% & 10.83%t4.22% A3 Pon =
o] 7} YEFRTH(p<.001).

o
iy
o
fru
Ho
10
<
By

<} 5> §<9o W3} 43

Difference Between
el A Pre Post value Group
M=£SD M=+SD M=£SD t D
SEG (n=12) 4.11+1.08 2.81+£1.47 1.31£1.07
3.994  .001**
CG (n=12) 4.2+1.01 4.15%£1.05 .05+£.23
Mann-Whitny U 671
SEG (n=12) 16.92+6.53 10.83+£4.22 6.08+4.36
ODI 5.077  .000%**
CG (n=12) 14.74+6.61 15.25£6.70 -50%1.09
Mann-Whitny U 378

SEC : Sling Exercise Group / CG : Control Group
* K05 ** K01 *** K001

VASe] ¥z} ODI1¢] ® s}

* & kokk

25
6 ’—‘ 20

4 , 15
3 afve B Pre
Post 10 Post

2

5
1

0

SEG CcG

SEG G

<19 14> EZ9 W3}
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A3 Wt
8F1tel £8 & o] &3 8HUAs v ZEIAWES T3 ANAAFAAY W
st obglel <E 6>9F ko] vpehtrh.
<3 6> AZHEA ] W A3
unit : %Max
Difference Between
Hol Ao Pre Post value Group
M=+SD M=+SD M=SD t D
SEG (n=12) 70.25+9.60 75.17£9.29 -4.92+2.74
-3.135  .005**
CG (n=12) 68.5+7.63 69.25+7.11 -75+3.69
Mann-Whitny U 713
SEG (n=12) 54.75+11.47 64.08+=14.32 -9.33+14.51
90 -5439 000+
CG (=12 53.75+9.20 55.08+11.24 -1.33+£5.53
Mann-Whitny U 843
SEG (n=12) 53.92+10.09 66.17=12.23 -12.25+10.44
-90° -1.785 .088
CG (=12 53.67x7.55 52.58 £8.38 1.08+5.88
Mann-Whitny U 630
SEG (n=12) 42+11.38 59.17+12.83 -17.17+10.13
180 -3.852  .001**
CG (=12 43.33+8.44 43.67%8.82 -.33%£3.5
Mann-Whitny U 843
SEC : Sling Exercise Group / CG : Control Group
60014 5 F 75.17£9.29
Al SAHOE gk zto]7t 9l
Zrkekgon

* K05 %% K01 *** pK.001
AP WE = 0% S5 70.2549
BTAS];
Aoz Yelytt

]_
2 Fgom F OF b Aol g )
72 54.75£11.47° 4 64.08+14.322

Ao 2 Yetsth(p<.01).
=
o
T gE Aels wud Ay SAHOR FoF Helrt =
= A 53.92410.09914 66.17+12.23% Z7}atd o)

-
R

N
90° - TS

(p<.001).
SETe &

—90° °f A
— 33 —
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70 -

20 -

AR FoF

F 0 1k Aolg wd Az
180°01 4 &S &% A 42+1
% 2 Atolg Mud Ay EAHCR f9
(p<.001)
00
%0
so 4
70
60 - uPre
 Post
50
40 d
30 ]
90°
80 -
B Pre
1 Post

SEG
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CG

<% 15> Azt

o

fEA

4
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o) 71

0°

dkokck

SEG

o W3}

180°

CG

G

zto] 7} YERA] ek kth
1.389| 4] 59.17+£12.83% Z7}stglom F
A= oz Yegt

uPre
¥ Post

u Pre
u Post



87te] £9Yg ol e 2RAE £F TRIAS B AT T
Mels ojgfo] <x 7>9b 2ol e
<E 7> AR T WEk A
unit : cm
Difference Between
Wel Ao Pre Post value Group
M=+SD M=+SD M=SD t D
SEG (n=12) 0.432+0.048 0.503+0.081 -.071+.07
TrA -3.405  .003**
CG (n=12) 0.424+0.041 0.423+0.045 .000+.02
Mann-Whitny U 755
SEG (n=12) 2.89+0.314 2.95+0.322 -.056=+.08
-3.146  .005**
CG (m=12) 294+0.317 2.92+0.316 026 +.043
Mann-Whitny U 755
SEC : Sling Exercise Group / CG : Control Group
* K05 ** K01 *** X001
AFEZ T 53] T/ WA T 0.432£0.048904 & F
0.503+0.081% Z7}stdom T 18 7+ Zol= wud An EALOZ £
o3k 2ol 7t 9l Aoz Ve HH(p<.01)
25 gdae FA WgeA  Ewe 2.89%£0.314904 F 0F
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06

06
055 -

055 -
05 05
045 1 045 -
04 uPre 04 |

u Post

035 035 -
03 - 03 -
025 025 -
02 -~ 02 -

SEG G

<" 16> A5 FA9 Wt
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VAS) <}

Analogue Scale,

Oswestry 8% Zolx]4=(Oswestry Low Back Pain Disability Questionnaire

No

ol
HH

H
R

tol &

°©

°ol-&

=

=

VAS¢} ODI

ko] ghell o

-

R

Oswestry Disability Index)
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X
B

o
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=
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o

(2009)9] AN 45712 &7

=N
[¢}
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=13
=1

(2005)¢] o
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}9ith. Niemisto
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A A2spdvka B
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2 §e

o

el uhel EAMOR e
Foll A 5ol 4] A1

(2003)9] A7~ A

=

7|3kl
[¢}

(2008)

o

Ay

NAATE

P39
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53

K
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A uhe

°©

59 A&7l BALoR {9
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e
RS
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H =2

9

=

9] main plan(0°,

&

Bl 90°7FA] 7]&of A A AHA

AL

A

=]

Fom 5

AELZ(CENTUR) &H]
+E 1

-

R

-

o 7ol A

t}(Panjabi, 2003).
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90°, —90°, 180°)& 4%

R4
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i%e)
0
o
i%e)
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}H 2= H Target muscle2 EMG

S

Anders(2008)9l] ¢
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L OlE, Ul EAEE, 180%0] 4 Aw 2
HAATE A

}

o
pud

ol

il
o] EA o] g/ sl 9]

=2 7]
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(717, 2018).
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T AdS AoR Ats At (Lorimer et al,, 2002).
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