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The Influence of a Core Stability Exercise Program using Swiss Ball on Muscle Activity and Pain in
the Lower Back

Myung—Hun Kim, PT, PhD; Sang—-Wan Han, PT, PhD

Department of Physical Therapy, Gwangju Health College

: The purpose of this study is to examine the influence of a core stability exercise program using Swiss Ball on
muscle activity, muscle thickness, maximum muscular strength, and pain in the trunk region during a 6-weeks program
involving participants who have lower back pain.

. A total of 21 males between the ages of 20 and 33 years old were divided into 3 Swiss Ball exercise groups.
Group 1 performed isometric exercises, group 2 performed isotonic exercises, and group 3 performed mixed exercises.
Measurements were taken prior to starting the exercise program and after completing the program at the 6-week period
using ME6000 to measure muscle activity and VAS to measure pain reduction. Comparisons were made using a paired
t-test and ANOVA on SPSS 10.0.

: There was a statistically significant effect in muscle activity for group 1 and group 3. Secondly, there was a
statistically significant effect in pain reduction for group 1, group 2, and group 3.

: We found that isometric exercises performed by group 1 were effective in improving muscle activity and
pain reduction.

: Muscle activity, Pain, Low back pain, Core exercise

Mg : 20119 49 21
e 2014 549 13Y
521 1 20119 59 179
MK} : A rpthan@ghe.ac kr

. M2 ol oA} B RAISL 58 E2eE0] BE 11 S 27
of W& ¥l 7HAIAL Qlek? F< 2l At okl A
21A171E Aol7he AdiYlES w419 A el oks g4l 3lg)E20] o 717 Yolo g WhElA| g vk o] 5e)%
FE 2 K= AlZto] SofuHAl o%ﬂ%ﬂo & DAk AlhEo] 202 0l3t S-Eef 7havl L8 7h40] $olo] w ¢ ol
w48] Fofulth OFLA 80%+= ¥ Oﬂ olof ot o] el BElE gt Antael aao] ARglo] EEO| oA & §x] SFAMA]
55 A9gon, o] 3 10-15%= 1 3lelESaas A= A = A ESH el ankolets ) AL AN A
5 WL et oﬂﬂﬁ‘éi Abiat 7] ﬂlﬂ% AFe]of A BHE A4t NECIEE
I3 G AEY A S5 TOR BuEso] o AdiAe 2 ok Ael Wl (abdominal wall), Uk &g, 7}zut
AR Heltk, 53] L] ofefA il Hast o] S7H A A (diaphragm)e]l ©J8] ZA7AElo}A Al o] HEm} v Eu &-2o]
oA Seleg o ofehd 4 9l He 0 HAE R T = B0k RS A A Rl 58S wslt), BEo ol ATt &
A9 FAlIA 719lshH, watel o] oyt A HAsh] ) A9 Ay Fl o] ff 8T} A4S NEA JEAA B



J Kor Acad Clin Elec. 2011;9(1):9-14

59 S vt sto] QPSS 7IREO R 3 5/ A
A 55 M-S olF= Aol T wAolY, 78 oM
A=t 1A F2o3 1Log dhEgA 18 Hrba
(multifidus)®} ¥l7F2H(transversus abdominis)®|th’ &5

AR f o] = o] WA FAlo] 55 QS of& Sl tf
o &4 5ol FARIh BliEo] i, QEAR &R

:Lo] 0}14:1.4 1%4:13; xl—iL = Qﬂj@% 3} 67
S| E5= St e AlRR defrl A Lot s, WA
5, Wolels &5 5ol o), HAoks sJeEsel AR
FAEHOZ 5% A (umbar stability) 5 L+ F4
“J(core stability)-a°] &2l 5=l A-8Eal qlct, 2
BAZIEO A= 2o e AR HA] 5 22919
5ol BEsto] 559 S s SR 54E 71
, SHALY] T 5 ARl FolE ashs 5 M sl ] AR
E3L Qle}, v B2l ESeAEY) BlelEe i uie,
HTA1E Lﬂ L U 5 o AAsele Tt &
& el Fagh s skl Sl wE ’H-‘?{LIT -5 %
Qo] ZFxEan ek’ =Rk thRt 7150k o5
3 T A7 o] ARG AL Qi
J/]Jq] AN 22 58 0] gFAF 4l T15kA] O] A B1A]
E(Swiss ball) ¥ 5 b
+50] e A9 M Aldttiar Hasielon thE &
S7| TR ARG glo] BlalA 45 TS| e 4 glow,
&5 2t Eoﬂ %

E}QAH/\

Mo

N
FLI 2
BN1o o Ho Mo

=

O

=
rJ
e
%
[>
4o

oft 4
=2,
o =
0
r =
ox
o

N
N
:0'1
o
[~
te]
[~
e

2
<
O
ik
o
B
i
o
2
inl
Kl
et
£
_@J
oy
2
rlr
e
-4
2
10
g_
rg
[
:L
>,

L]—l CholSL E}-EﬂHH‘:Q}.
dAste] el g5 et S
W3 A HE 23 KO

SOJk o] 7} Lhept
ohiL skith 53], vEte] Ta rH‘T‘_"‘ Push-up<] 24|
oA el RUYES WO R F ol A9a
= Plofl =l e otols o Aol et Aozt 9l
SRR #-e— AABIRE o AR o2 B

% ok R, A S A

Aol A w58 Aol iRt o2 7HA] A7) wof AAE, 9]
& 55 o83 B HEA wEolA e S, AN &
o] 15 Ml 71ofshe HEE HSthe w=wol FESi.

o] ¢1-= WHd BlelESebEolAl 657 2912 & 485t
A B SANI AN QXS B3 OEwm el A

o

AleFaE wf A} 5o oW st JES nlx|=Aof| i)
ool 3, o7t A= w8 e B A Eéﬂ%ol SRS
Z S50/ agAo|u Aol LEARHOR A8E
Qe = gle e AYHEshy 43 AR xﬂ%w e 5
n2 3}

[1, St

1 A4

B oLo] B} ahol] thate] AF ol ¢t tiakAtel|A| &

3] et 3 AR Folol| Holgt Kejsloll A A7) 52 EES

e ANEIAL *Vﬂ

D g “4%”%94 *dxé 71 aﬂl%ﬁ*&

=] ) [e) [e)
Shlk RS BAIR SAY 508, 9 $518,
544 US4 SEIFOR Ut

1. tidxel 28g UNH &Y

-1 | o

J= L+O|(Al) 7|(cm) =27(kg)
534 25130 174.6+9.0 723198
SHM 232423 173.7£5.0 72.6£7.2
SHY+SEY 228419 174.8+6.0 72.8%13.6
HA+EEHR
2. 4749
1) 25 W
Z- A ES TAA, 54, AT T ke Iw
O & FFoto] 6557 5= 33] 4084 5 HAISHATHGE 2). &
4 IEY &5 Wk 102 74, 3% 4], 103] BHE: 3t 52
127 FAS AP S 159 5 Vs 3 59 10

Lt o v
rE
I
_O|L
=
S
PN
it
b

_10_



g'y
oln
2
ke
ojn
02
0x
Ho
ofn
=]
0]
4
ro
o4
Ion
ry
Ho
1o
rd
Mot
0z
H1
el
ofm
ol
2
=]
pall
rr
08
0ok

Ho MM

2. 02 HE AEYY
3. 28 52|
HE o 5377
Y2l AERE

back arch or back extension
Cross—eyed Superman

3. supine bridge

4. push-up

5. abdominal crunch

6. supine leg extension

7. supine pelvic tilt

4,
5,
6. SS0IX517I(S AEE)
1.
2.

on

Ho

1. back arch or back extension
2. Cross-eyed Superman

3. supine bridge

4. push-up

5. abdominal crunch

6. supine leg extension

7. supine pelvic tilt

1. back arch or back extension
2. Cross—eyed Superman

3. supine bridge

4. push-up

5. abdominal crunch

6. supine leg extension

7. supine pelvic tilt

1. back arch or back extension
2. Cross—eyed Superman

3. supine bridge

4. push-up

5. abdominal crunch

6. supine leg extension

7. supine pelvic tilt

A+ EZMR}

o
(1) 4= AAF
FEHIAE(MES000, MegaWin, ¥
= SA4sta, Addute] 3k

o ﬂi
-
MNJE
4
2 o
oo
N
M>;§
N
Y i
ox
H1

ut

(technical fault)& Ts}7] fls HFARS] A=
<5 AA $5Z 51A oo &

MegawinAtollA] Al&sl= ~ZEQO1E it
7IA T AR G} SRRl A ZH ke §919]
=g Fafepgle), EHA=2 AAF Aol

L2
-z
™ do
i

2
offt
ax
ot HT Hz r|r
ox
>~
N

i
ﬂ
o=
>

=2

rH

Bl Ho - b fo

o

o2
ool
=
)_JI‘
of [ = (LS A w

11}{e3
oo M

)

o

=

AN

erg

=

=

i

1o

-~ 9

o

i

=

Y

ly Mo

(o}

:?I:
pe =

=t

=P

ﬂ,]lO op 11}{e3

i o
o 2 o

=

~
-

ox
o
4o

ol
=

Ll St Ay
S

IL
A
%3

L
(@]
=
u
N
1o
s
ot
H
o2
1o
b
o)}
~
=
[0}
Q
1o
5|
NS
r>~l
4p
oo X
ok
2 2
=l

o

LR BEEE R RN ERERET
LERECREEE P BRI BT
of FEANES e, 22§ 5o o)
sjo $EA| AT 2AE AAE £

A2 QL AR Q3

j84

£
r
=2

[ Ve 45

r )
2
BN
N

[

—_

O

ox

4
Of

2
ol
=

o
%
o> e I
llo o=
B st
_O|L
l.ﬂ
It
_O|L
pats
N
o
o
wu o
i/
10 2 -
b 4o oo

i)
oxl =
2N
y Mo
\ o
rlo _101,
= o
P
oo
wx o
>

of

=D

(o))
Y
offi

O
e

)
ria
rd
1
ox
k1
il
ikt
toll
i:‘
2
1
|o
fu
_>‘i
Hu
Ehid
1%
2
_‘>:‘
op
QL

S
~

124 5% HE(VAS)
N2 B% o] 7|2 Wi e 5@t Bao Lok e 5
ol ute} QAR 18] o] ¢l BEol A2 Fel
A 002, GATS A T 4 913 %

O %
=2 0
o] Mgk B30l A4E= AHlE 1022 §to] 10em 4o]9] %

w0 Az o] A Aele= SPSS 12.0% o|gskitt, &5 A,
AL, 559 HEkE 5] el th-S3EE T-tests AAISH

AT eleES ASe] el ol o 0.05

rH

i 32 o
s
U

_11_



J Kor Acad Clin Elec. 2011;9(1):9-14

. 2z

L 15d S84z vn
& R0l AR TE Al 159 A98 & 5 Adp $ofl4 9
TEAEE vl Ak oS 2UhEE 3). 534 S lE
oA w Al ui7kRTY] & A= AR SR O3t o7t
HlOWH(p=0.020), ZAeT B EARES %ﬁﬂ@ﬂ oIt
2ol 7k viehbA] okokeh, Al o) et SAIA L
Z g 2ol 7F Yok (p=0.002), LEARE Y Hi7FEES &
AR oz f-ofRk Aol 7} LrERLEA] etk
S s LEolA Wl Al QEART w7kl A
7F AR SR fOfRt Zpol7t YOt (p=0.018, p=0.019), =%
At FAA SR Fo Ao 7k e bA] EQITE Al AT
LA 2 BRI FAHCR o7 Aol7l myont
(p=0.010), 2JEAHLT} vj7k e §ofat 2ol Lhehur] elor
o 53 5 S5 HAT 2ol W Al kel A
DA ET BEAHOR 8931 2}o|7} HY O p 0. 013 Q]
AR u7ER S RO Apo] 7k UERLEA] i), 3 Ao &
© oA SAACE oI5 Afol 7} LA QL.

#3182 28 M = 228= Hlu

a3 079 652 1100 0313

28 A=AZ 190941350 2726%2081 1666 0147

_ WIIZZ 11764885 2377+1609 3123 0.020

°e ST (350451 2340922 5000 0,002

HooomAD 6343 071888 1404 0200

BIIRZ 4414289 416+293  OM4f 0892

S a4+64 5131270 2089 0084

28 A=AT 1844788 BAdHBl4 327 0018

SHY WII2Z 7894276 19594150 3173 0019

SZT 16404840 2639+43  -3671 0010

oo QEAD  @6H454  1240+818 2208 0069

BIIZZ  304£352  Bi+52 0318 0761

a3 309+07  B24HH9 3485 0013

ey | BB OGBAMZ 0BOS5 18041002 1991 0004

o W2 6344326 1539+159 2215 0,069

::w 23 10934007 781027 5T 0167

SSS | ®  oEAZ  40+135 W40 2373 0055

W22 260+166 287145 037 0733
HA+HEEHR

E}—E« Al 1*4 2945 & 2 A oA 9
VASE Blauelt Aok ohZat PG 4), % A 251wl Al
TH A 47£13, T8 § 2,041,002 A 2 &(p=0.000) ¥
o Aol & Hlth 584 IEolME &1 A1 4.9+1.3, &4
5 2.4+0.802 FAHCZ(p=0.001) Ft Aol& HI &
7\44 #xwﬂ E'S]— _,JEJ_ﬁoﬂ/\-]E E:I x1 4.6+1. 3 'Geq _ﬁf_ 2
+1.392 FAH 2 Z(p=0.000) It 2fo| 5 H o,

>

¥ 4 0EY 3 ™ 29| VASH|W
(Et2f: cm)
24 A 2= t P
s34 47413 2.0+1.0 14.7 0.000
SHH 49+13 24%0.8 6.6 0.001
SHEHSHY 46%13 26113 9.2 0.000
A+ EZHR}
v, o&

A} o] A A PN 2= 2 Aol ik Al
A k& T A 2ATHE dor ARt oft et

AR e AT SRS Rl oS A 2RES RO
0]

&% @W?lﬂi ﬁﬁ‘%‘Oﬂ W;H X—ﬁﬁ; A& 2o 4 9
&7 !

S %ea% a1 H?ﬂ Aol @A)

[
201 9442 Y20 A Al ) kel ot
=

=

ARERE Sk EAJo] 0 %7}‘3-1 | 2of w2
=] H3LE Bl d ovlstAl ST 4= Q= v Al
Agtetole} ® Chote= 2o~3oq1 olA 3)eE=siA)

2 1A% x]qur,} /\_c?,]/\ 501]/&-]/] QHol Q oo

o=

2SSl 87 SR AlR ) Hle<t, 9

AT iy B = w A« N o S o1 AP U < of [ Hu

o oX r—\,_‘-‘ g 20
Je dO iz
I o rr
rlO ﬂ.]k‘oi ﬂJ[O o
ox J:‘i
>,
R
~N
fu
-z
fnj
1o
ui)
)
jinss
1%
=
1o
:Cé
W
)

o2
ook
tlo
iz
e

ox

i
= g
ilo

o
>,
ol

fof &

|
—
N
|



AT EARTO] T BAES ulE A RE 34 2904
2912 B9 I5o|A EAL O Gofat 2ol hebetar 3
Gick. T3 Auik 2912 ol o] L3 QPE £ w2 B
£ 288 THAES ulme holq sjele e SHRg
W] AnHs 23 obgel 958 Aol S4% TBNE Bt
o 243 2HAEI BAROR fofsh A Ueliict & o
Fol A Al A7 AT B BE £5 IFel D=
wslol fkalololom] B3] SHY $5A| th2 ko] H3 o
S EH 0|9 8-S BAIT 4 9ot ol Qlaf A914 22 ol g

o] BE2] QPafo] 7]efshs o] 2t
S OR 2914 B2 0|3 B
L
solch ol E B4 49 A g

250] 45 2807 uhito] o7t ek Azt

ox ofn
N

o il ox
) rF
o ©

- T e
]
olN rr
[‘% pad) e
iﬁ

8
>
P
e
=)

oo

NI )
=
O
m

Y
)
op

Ol
<

Lo
&
o
oE
o
[l
)
=l

fr oo

oo b koo

s
o
=)
Mo
O
F

Danneels 5 ol 2Jabd 105:7F 59995 thi o=
4 A} ot A5 A} sl
S 139} L4 F9]9) Sadte] Aol St
E3E 657k -5 - Qb MYl Sste e
7¥eraict, oldgt Axt Srde

0] o gy oleh= ARLS drewinh, B Akl
JJr o] 524 :L*Oﬂ/ﬁ% St 78'

A

H
Ho

;EQL
£

2

o &

S O Iil

O o

N
R

—n

=)

ofN

N

=2

*9

9

Mr ri
wor

s
>
oly

ool J"L
Mo
[> ot tH ;R M1 Mo o :

of

;, ol FLA 9.49%% % }6}314 —‘é—

of| A= w7k R 2 12.61%= 6}741 Ediviss
Y2 BoA SAHAT S 5 o1
oA EFeL A3 Q= 1%—5—011 Aol laL AT
A S5 sl Hﬂb Yof| Q= Lol Al A A o]
I AT Lee+= QFOMAS) &5 27 5 VASY)

w 4

ol'}Ol

é
S

QTL
pac
o
=)
d
£
o
ol
ot T
j‘l =
o

32
32 > T ofn

N
b o o
O
Y
o
e
E\l
ﬁ
;e
)
rlr
O
C}S
:
ﬂ
2
=
r&"
e
oy
iy
~{
i
b
e
N

o
_{\)ﬁ.
Y
B
3]_
8
_u
o
fu
ro
:oé
Moo
I
>
4o
[
u
mfi
o,
o
ot
o
e

rlo

3

e}

Iy

ox toh

2

~

o2

ol

o o

> Loy ot Mo
B
L“L

zo M
o
AU
o
o rlr
N
N

1%01]

&
s
i

50 41 1o g oud lo 41
1Y of -
Hooy 2 e
ol .

2 £
Ir
:
>.
:
o
5
)
ol
Mo
offt
ol
rd
oX
H1

0
O
Huo g
kT
(o]
o
ol
o
ﬁ
(o3

Al 1 4
ey,

i’,
fuorlr
o

o

<

i

4> o

71l =

o N Ho rfz
o o

I

o
o:

fm = lo rd & ot off o
it
Jo

7F
77, S A7) ullel] ShAF el uhef
=]

e
-
rlr

FRIBTRIR o AR B 8T S
S EAx oEgl B
A 25 28el SeyEs 5
4 Sgleh, TBYES 24T
o) et F7Hstgon,
gle) BAET BALOR ot Aolst B
FolAE WE TREY| 2RI F/SIH 0L, Y
BARLI w7kRto] BA% 0 fofRt Aolt Helo
el 27K BEeE I8N BE
Y=t Zt o, FY o) ol BAY
Ok Atol7k Hlom ek ul= L=t SR8k
AAQL Aol QIlTh S5 AR, AR SR A 1
TIEollA SAIA LR ol Aol 7E AU,
9 AutE AQA EL 0] 83 =3 A EX}-/H’ SXAI =
el AR, wiviETe] SRS
oy

I
ot

> o

Al5]

HE

I

{

il

L >

-|~
o3
—r~

1%

¢

ok T
E=)
Ho
i)

A

—Jéi 2
m?ﬂ_&g Ll
FHé

&,

d

(o]

iy
o

o

o3

rE olN

A A 22 AE Helvhal A2

i

—

_13_

. Rossignol M, Rozenberg S, Leclerc A. Epidemilogy of

low back pain: what' s new Joint Bone Spine,
2009;76(6):608-613.

. Graves JE, Pollock ML, Foster D et al. Effect of

training frequency and specificity on isometric lumbar
extension strength. Spine, 1999;15:504—-509.

. Tracy MF, Gibson MJ, Szypryt EP et al. The geometry

of the muscles of the lumbar spine determined by

magnetic resonance imaging. Spine. 1989:4(2):186-193.

. Luoto S, Aalto H, Taimela S et al. One—Footed and

externally disturbed two—footed postural control in
patients with chronic low back pain healthy control
subjects, A controlled study with follow—up. Spine.
1998;23(19):2081-2089.

. O'Sullivan PB, Phyty GD, Twomey LT et al. Evaluation

of specific stabilizing exercise in the treatment of



J Kor Acad Clin Elec. 2011;9(1):9-14

10.

11

12,

13.

chronic low back pain with radiologic diagnosis of

spondylolysis or spondylolisthesis. Spine.

1997;22(24):2959-2961.

. Sapsford RR, Hodges PW, Richardson CA et al. Co—

activation of the abdominal and pelvic floor muscles
during voluntary exercises. Neurourol Urodyn.
2001;20(1):31-42.

. Moseley GL, Hodges PW, Gandevia SC. Deep and

superficial fibers of the lumbar multifidus muscle are
differentially active during voluntary arm movements.
Spine. 2002,;27(2):29-36.

. Richardoson CA, Jull GA. Muscle control—pain control,

What exercises would you prescribe? 1995:1(1):2-10,

. Han SW, Cho SY, Kim YS et al. The effect of isometric

exercise using Swiss ball on the flexibility, the strength
and the waist and hip circumferences. Journal of the
Korean Physical Therapy. 2001; 13(1):73-82.

Mori A. Electromyographic activity of selected trunk
muscles during stabilization exercise using a gym
ball. Electromyogram Clinical Neurophysiol.
2004;44(1):57-64.

Marshall PW, Murphy BA. Evaluation of functional
and neuromuscular changes after exercise
rehabilitation for low back pain using a Swiss Ball: a
pilot Ther,

2006;29(7):556-560.

study. J Manipulative Physiol

Marshall PW, Murphy BA. Core stability exercises on
and off a Swiss Ball. Arch Phy Med Rehail.
2005;86(2):245-252.

Cho HY. Comparing the effects of core stability
exercise between using treatment ball and fixed
support. Dankook University; Dissertation of Master s
Degree. 2006,

14,

15.

16.

17.

18.

19.

20.

_14_

Lehman GJ, Hoda W, Oliver S. Trunk muscle activity
during bridging exercises on and off a Swiss ball.
Chiropratic & Ostoepathy, 2005:13:14.

John EK| Beith ID, Can activity within the external
abdominal oblique be measured using real—time

ultrasound imaging? Clin Biomech (Bristol, Avon).
2007;22(9):972-979.

Harms—Ringdahl K, Carlsson AM, Ekholm J et al. Pain
assessment with different intensity scales in response
to loading of joint structures. Pain. 1986:27(3):401-411.

Maffeyward L, Jull G, Wellington L. Toward a clinical
test of lumbar spine kinesthesia. J Orthop Sports Phys
Ther. 1996;(6):354-358,

Moritani T, Muro M. Motor unit activity and surface
electromyogram power spectrum during increase force
of contraction. Eur J Appl Physiol Occup Physiol.
1987;56(3):260—265.

Danneels LA, Vanderstraeten GG, Cambier DC et al.
Effects of three different training modalities on the
cross—sectional area of the lumbar multifidus in
patients with chronic low back pain. Br J Sports Med.
2001;35(3):186-191.

Lee WY, Bang YS, Ko JK. Effect of therapeutic
gymnastic ball exercise in patients with chronic low
back pain. Journal of the Korean Academy of
Therapists.

University Trained Physical

2003:10(3):109-126.



