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ABSTRACT

The effects of Core Exercise program on Physical Fitness,
Lumbar Deep Muscle, Low Limb Muscle Function
and Gait in Woman Elderly.

Kim, Do—Eun
Advisor : Prof. Lee, Kyung—II, Ph. D.
Department of Physical Education,

Graduate School of Chosun University

This study is aimed at knowing how physical fitness, lumbar deep
muscle, low limb muscle function and walking through the core exercise
programs for eight weeks affect the old women. Based on the results,

we come to the following conclusion.

First, durability, agility, and balance of physical fitness in exercise
group showed significant difference before and after the core exercise
program indicating that the core exercise has a positive effect on the
old women. In the comparison group, there was no change in all

variables

Second, by increasing 0°max, 180°max, 45°max, —45°max, 90°max,
—90°max in exercise group, examination of lumbar deep muscle and
muscle strength before and after the core exercise program has a
positive effect on the old women. In the comparison group, there was
no change in all variables.

Third, examination of low limb muscle function before and after the
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core exercise program showed not only increasing peak torque of the
right leg, left leg in Hip Extension of exercise group but also increasing
peak torque of the right leg, left leg of Hip Flexion. There was a peak
torque increase of the right leg, left leg in Hip Addction but there
wasn't statistically significant difference. besides, there was a peak
torque increase of the right leg, left leg in Hip Abduction. There was a
peak torque increase of the right leg, left leg in Knee Extension and
Knee Flexion. Based on the results, the core exercise program has a
positive effect on increasing low limb muscle function. In the comparison

group, there was no change in all variables.

Fourth, examination of walking before and after the core exercise
program showed an increase of the right leg, left leg on the ratio of
forefoot plantar foot pressure in exercise group and showed a decrease
of the right leg, left leg on the ratio of rearfoot plantar foot pressure
indicating that there was significant difference. The core exercise has a
positive effect on changing plantar foot pressure of the old women. In
the left and right balance ratio, however, there wasn't significant
difference all of them. In the comparison group, there was no change in
all variables. also, there was a decrease of the right leg, Ileft leg
pressure in Peak pressure. and there was an increase of the right leg,
left leg in Step length. The core exercise has a positive effect on

improving walking abilities. of the old women.

The study showed that the core exercise has a positive effect on the
physical fitness, lumbar deep muscle, low limb muscle function and
walking of the old women. However, lumbar stabilization exercise
reducing exercise intensity and the limited muscles of lower limb are
recommended for the elderly because of weakened muscle endurance
and the risk of falls. When a core exercise program was carried, there

weren't muscular skeletal system disorder and the injured. therefore,
- vii -
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the core exercise are required for the elderly. A detailed analysis and a
specific clinical study through a large group of participants will be
required in order to use generalized exercise methods for the elderly.
Also, it should be focused on developing long—term exercise programs

considering individual differences of the elderly.

- viii -
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el = o]yt dAe =9lo] &£t HAAS BIgS shr] 93 Ao=

HALE QU

ofgldh w=qlel B3 54 9 B3 s Ak HWF By kHdE g
W3k7] fl5te] Akuthota®t Nadler(2004)% SHARERE ofvet o FA4IQ S
2 osfe 25 Ve hAE Foke] AAS] Ve H HEAE el

PP e YL PR & Aoka FEsgch
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= AT A¥AAHL v <Figure 1>3 2,

982 AR

AR A A

D AP FAA, 0", H34)
2) AFARZL L= (0°, +45°, £90°, +£135°, 180°)
3) 3kA 554 7] (hip, knee)

4) RY(AZHR-oHH -9 ZA9+9] vl &, peak pressure, Step length)

| |

=
OE*LOJF/H SN AR
T’:Oiilﬂ X‘10

AFAA

D AEAd, B84, 234)
2) HFAFT 29 (0°, +45° £90°, £135°, 180°)
3) A %4 715 (hip, knee)

4) RY(AZHR-sHH -9 ZA9+9] vl &, peak pressure, Step length)

|

Mann—Whitney ] URHA, two way repeated ANOVA

<Figure 1. Experiment Design>
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<Figure 2>3 7o
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=
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e Uiz 051208 /23403

Mamertum [N

i Ma,

Absolite Peicent

6 1% 26 wo|ow |
R T R
woow o m oW W W | m | 18

Momentum [Nm] ¥ 4 Homent
Fowad | g

B

< Figure 2> Centaur
measurements method

<Figure 3> Result of Centaur Test

3) 8A 271%

349 7]%S HUMAC NORM System(cybex 6000, USA)S AF&3}git).
HH 2 60°/sece] FslolA 33 FAHSAL. 54 A oF 10837He] #1]%
X=
O

< st FAFAIE SHe v ARgFely AaTe F0]7] flste] dH] %
Hipe] =4& <Figure 4>, <Figure 5>%} %o

program¥ Hip Adduction Abduction program= ©]&3}o] =743}

AE Aol FES @ F, A9 F0 nndel Fo] dXde sgov
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"

< Figure 4> Hip Extension <Figure 5> H1p Adduction
Flexion program Abduction program

Knee?] &AL <Figure 6>9 #o] Knee Extension Flexion program
= o]&stel HAsR oM, AFAAE Aol ozt ¢kAl ¢ F &9
(knee joint)9] FAF3 tho]y A1 H (dynamometer)d] 3| d5F3 dx
stEE stlom, tEFS s, tERES BERE A1ZAA AAo tE

A

A2RE fEATE FrEYoe] A 9 FIFEEF A 98e e

=

w3k kAo 28 I AR o] Fold F UdF: 7] d 2dHE
o] g3l BlEH Zolo @A AT HE 1A (velcro strap)® WS
AFAZRoH, nRHS FAHOR o] Frolsh tiEFeke] ZhE 85°7F
HeE agetal, FES FHY Exols FA st Ao s EIsF
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<Figure 6> Knee Extension
Flexion program

4) RPEA A 2¥(Gait analyzer)

(1) BPEA

o] Az Hdf FAY ® COP oA =, AAY ¢ #FS HIPLA
Al Z2~¥l91 Gait analyzer(Tech storm Inc. U.S.A)E o]&38}o] ZA 33t}

Gait analyzer? ZdolE =7]E 1200x540mmeol™, F7+= 2.5mm, AlA
371 0.8%X0.8cmE  7,500cells® FAEo] 9t} A0S Gait Cycle,
Gait length,

Time History Curve(force, pressure, contact area), COP(Center of
Pressure),

#-9- Balance Mape] d=d o] F E A9 A4St pressure Z AlA|

#-9- Balance Map£.2l 2 Step lengthES =A%t SAHAWHS ZgolE
oF HAFHE AZS T AFUEAIT ashy AR REEE EZd ol Ed A
2~3m golzl FoAMRE HAAY HAPELERE ZHolE #S AUt &

1A ko]l EFHlolEel HAET & AEF stal F HAR eE%o] At
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d 9 (sensing area)ol

wol B g o

ki3
= = [e)
o= B 3el AR AUAAY e Gelo] £
=] = = =] 37 [e) =]
it S-S 38 2A kel a1 Hwks ARSskeln
Renark
Foof Dafa | Length | Width | Arch Type | Toeing Angle | Frame | Step Time | Balance
Left 232cm 90em Fiat -0 25 frame. 0,83se0 83
Right ‘ Zﬁﬁ:m‘ Bncm‘ Nomal ‘ 18 Ziframe | 0.7%sec ‘ BT
1st Data 2nd Data 3rd Data Gait Cycle
Contact il Midstance Ml Propuision
-24mm
0m m

12mm

1

FORGE (N)

0 05 1 15
TIMERER

<Figure 8>Result of
Gait analyzer Test

<Figure 7> Gait analyzer

(2) balance map ¥ pressure ¥W¢l A& vy
= 8] Asod @

ole] ek AuE FH
B (rearfoot) &2 o] 4

!

N

4=

B Al HAU4HEE
(fore foot), =

Aol HRgge =2 A%y

&t o, <Figure 9>

F-abE

ms okl

nowith lateral malieolus
2|2HE WE s

osierig
“)D| | Eg = 1st metatarsal AMh=E=E

Distal phalanges
=

Process

Styldi
HPEs-l

Proximal phalanx Middle phalanx
S¥xIE=

e

A & & (forefoot)

Sinus tarsus
s

¥ & 2 (rearfoot)
<Figure 9> Foot area
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<Figure 10> analysis area

& pressure distribution
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FERaY BAo] RES mojTyg
w29 shAe] 292 2 A
1024 ~EfAS AAslon &%
Time
1. Lower back
Gluteus stretch
(single leg)
10min
2. Lower back (rest

Gluteus stretch
(double leg)

) 3. Piriformis,
Spine Gluteus

iti idi
position Midius stretch

4. Hamstring
stretch

5. Quadratus
stretch

Collection @ chosun

5sec/ pose)

1,3,4,5,6,
pose repeat

2 times,
left & right
sied each

15sec

2,7,89,10
pose repeat
2 times,
20sec



Prone

position

6. Lumbar rotation
stretch

7. Lumbar
extension
Abdominals stretch

8. Back muscle
stretch

9. Lumbar
extension

(cat pose)

10. Lumbar flexion

(cat pose)

10min
(rest

5sec/ pose)

1,3,4,5,6,
pose repeat

2 times,
left & right

sied each

15sec

2,7,89,10
pose repeat
2 times,
20sec
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Aeets T B4 wARAL FEE $EAG A 1538 A sl
ALEE AAd F AR 259 12898 Aol @AME BA $7hstel
EREE
ooz el 29 ek A B AE= <Figure 12> 2t
. Time,
Program Purpose Exercise Method ./
Intensity
Upper back, Raise up head and
Erector spinae | both arms
Erector spinae | Raise up knees of
Gluteus both legs
1~4week
50min
12repeat
) = Isometric prone 3set
Erector spinae [ .
& position
Core
Exercise
Erector spinae Slowly make the
) 4~8week
Gluteus bridge )
50min
15repeat
Variation of the 3set

bridge position: put
" one leg on the top

of other lap

. Variation of the
Erector spinae ; ..
bridge position:
Gluteus . .
single bridge
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Abdominal
Very slowly

transverse . .
, side sit up
strengthening
Abdominal curl up,
transverse Attach each knee
strengthening and ellbow
) At the spine
Abdominal ..
) position, slowly
strengthening .
raise the both legs
Abdominal .
Core ~ Prone plank motion
. transverse
Exercise ) on the elbow
strengthening
Abdominal Prone plank motion
transverse on the elbow,
strengthening raise single leg

In/ Extensor

. side plank:
obilique
. bend knee
abdominal
Raise up the arm
Upper back,

which makes like

Erector spinae ©
W

1~4week
50min
12repeat
3set

4~8week
50min
15repeat
3set

<Figure 12> Core exercise program
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5. A=A g

blow, 1849

o]-§3

TEIORS

2713 SPSS 23.0
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<Table 2>9} <Figure 13>¢} #o] velyt)
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T

1

R4

(AR LORF
A

7.82£5.99cm=

aFT £F AV wE EAEe) &3
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<Table 2> Results of Flexibility

(Unit: cm)

F
Group pre post Ti G Time
ime roup o Group
CEG 5.88%5.16 7.82+5.99
flexibility 11.764™ 1.236 28.919™
CG 4.51%£5.73 4.08+5.71
Mann—
. .b24
Whitney U g
"p<.05 “p<.01 " p<.001
Flexibility
8
g6 g
[¥)
c B o i o
= BV | W | —=CEG
-a-C.G
2
Pre(AFH) Post(AlZ)

C.E.G: Core Exercise Group
C.G: Control Group

<Figure 13> Pre—Post Test of Flexibility
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2) N8 (2.44m EF Fo12.7])¢ W3}

HH oA FO)LEIEL &% A 7.34+£0.43%A &% T 6.51+0.45%
2 AZte] Aastgion, a5 W WAL 4 Aol wE aye FAHe=R
fo)et 2ol 7} YElEaL(p<.001), ZFI S Al7]ol mE HEsg T3 B
xj]

0% Hel3 Aol7b UETHp<.01). et} 1F 7+ Aol BAGOR &

<Table 3> Results of Agility (Unit: sec)
F
Group Pre Post Time
Time Group
X Group

CEG 7.34+0.43 6.51%£0.45
Agility 52.906™° 874  11.978""
CG 6.94£0.35 6.64+0.37

Mann—
Whitney .016
U

"p<.05 "p<.01 "p<.001
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%5
v 7
-
S 65 —CEG
-a-C.G
6

Pre(AFH) Post(AtZ)

C.E.G: Core Exercise Group
C.G: Control Group

<Figure 14> Pre—Post Test of Agility

_29_

Collection @ chosun



3) BHAE(BAEY)S w3}

HYPANAM FoALEIFS 5 A 24.81£0.70%A & F 23.90+0.85
&

<Table 4> Results of Balance (Unit: sec)

F

Group Pre Post Grou Time

Time
o) X Group

CEG 24.81+£0.70  23.90%0.85
Balance 47.822™ 109 10.302"
CG 24.62%0.85 24.291+0.70

Mann—
Whitney .524
U

"p<.05 “p<.01 " p<.001
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Balance

25
9]
Q
1]
s 24
=
= -=C.E.G
-a-C.G
23

Pre(AFH) Post(AtF)

C.E.G: Core Exercise Group

C.G: Control Group

<Figure 15> Pre—Post Test of Balance
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2. 2ol &%

[

zagd Be AP W

1) 0°max, 180°max =3¢ W3}

8573 Aol EZRIAYS AAT & yed AAAS] HFAHL &Y
= 0°¢} 180°max®] W3l= t}S <Table 5>3} <Figure 16>¢} 7o] YE}WL}.

0°maxt CentaurE ©] &34 AE dFo=R 7]&9S A
[93 gdd2e] 283 Ul Fol&EduwS 72.7846.22NmellA &
T 76.28+7.82Nm= F7Fske] Fogk Apolrp yEhgon, A %
# SAAA e FsAge] ave FAHeR fod Aelzh et
(p<.01, p<.001). L&} 25 Fre] Apol= FAH LR folshx] b9l

180°max= dIgAE HAHoR 7ZE W Agshe HAD, W RART
o] #8S YEhHY, Fol&EaEdA &% A 6557+.6.30NmollA] &% =
69.14+£6.56Nm= ZF7Fste] frolgk xfol7k yelwtow, SAHAY], 1539 574
Al7Tell wE FEAge aart AR FoakAl YERTH(p<.001, p<.001).
a5 ke Aol BAAHOR foleA Z%

<

Z

cn 2
2
oo
ol
i)
rlr

N

=

-

>=
[

<Table 5> Results of 0°, 180° muscle strength (Unit: Nm)
F
Group Pre Post T G Time
ime roup X Group

CEG 72.78+£6.22  76.28%7.82

12.424™ 2.987 16.925™
CG 69.91+7.82  69.64%9.02

Mann—
Whitney .332
U

CEG 66.57+6.30  69.14£6.56

0°max

14.560" 3239 35.280
180°ma  CG 63774571  63.2145.65

X Mann—
Whitney .308
U

“p<.05 “p<.01 "p<.001

_32_

Collection @ chosun



0°, 180° max muscle strength

80

75 —
E /
.-E 70 _4..1—_—__‘—_“7 -4=0°C.E.G
5 g = --0°CG

65

e e . emm— . s —_— = « 180°C.E.G
60 == 180°C.G
Pre(AFH) Post(AF=Z)

C.E.G: Core Exercise Group
C.G: Control Group

<Figure 16> Pre—Post Test of 0°, 180° muscle strength
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2) +45°max 289 W

= —
gloln, Fo]EHI1FNA &% A 69.92+6.17NmolA] &% I 72.03+6.

2 Frheler, O bk sk SAATC wE deage] avke A4

A ekt

—45°maxt RS 9% UiZbd Aoz Vedls W AgetE 2Ee W
slo]m, I EIAFAA & 7
=2 Frkerelem, SAAI79 1

= BAFSRE Fo5HA YEFETH(p<.05, p<.01, p<.001).

off
o
ﬂ
—
o
>
H
o
o
5
Z,
8
=2
R
Mo
off
o
ﬂ
W
>
H

<Table 6> Results of +45°max muscle strength (Unit: Nm)
F
Group Pre Post Time
Time Group
X Group

CEG 69.92£6.17  72.03%+6.14

.087 7.7127  25.914™
CG 63.63£8.33  62.43%+9.48

45°
max Mann—

Whitney .051

CEG 71.56£8.056  74.56%7.76

5.209" 7.622" 15.570™
—45°ma CG 63.27£9.07  62.39%+9.78

X Mann—
Whitney .035
U

"p<.05 “p<.01 *p<.001
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+45°max muscle strength

75 A
g 70
Z
r ==—45°C.E.G
5 65 -M-45°C.G
k“"o I, - a = -450C.E.G
&6 == -45°C.G

Pre(AFH) Post(AlE)

C.E.G: Core Exercise Group
C.G: Control Group

<Figure 17> Pre—Post Test of £45°max muscle strength
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3) +90°max =

EPRE!

871 Fol BT R o] offo] weh et A@Ae] HFAwzel o
2 T +90°max W3+ U3 <Table 7>9} <Figure 18>} o] yelytth
90°max+ UGAHE LEFHOR 7|ESS W &St dF UEAREY 4F
S e, Fo]eE 1R A &% A 62.1749.24NmollAd] $E T 64.87
+9.11Nm=E Z7}8te] 93 xlol7F YeElgon, 1853 SAHA 7] wE A4S
go] &7} BAMoR fol@ Aolsh ETh(p<.001). et SHA7),
TF 7bel Abol: LpEhLbA ersk
90°maxt ARE 9T 71&9e W AL QEFH YHAEY
+38S YehdY, 3oEaFAA &% A 67.48%£6.41NmollA F &
69.36+6.33Nm= =7}l o3t zfol7l vEeltow, ANV, OE 7 L
T4 SAHA g Aezee a¥rt FAFeRE fFYsiA yErE T
(p<.001, p<.05, p<.001).
<Table 7> Results of £90°max muscle strength (Unit: Nm)
F
Group Pre Post ] Time
Time Group X Group
CEG 62.4719.24 64.87%£9.11
842 2.132 25.524™
CG 59.84+5.67 58.14%6.06
90°
T Mamn—
Whitney .332
U
CEG 67.48%+6.41 69.36%8.16
15.638" 5.434° 78.729™
—90° CG 62.36%8.16 61.64%+7.92
ma
X Mann—
Whitney 133
U
"p<.05 “p<.01 "p<.001
- 36 -
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55

+90°max muscle strength

K‘__/' ~—90°CEG
—
o .-90°C.G
-
-+ -90°C.E.G
== -90°C.G
Pre(AtH) Post(AtZ)

C.E.G: Core Exercise Group
C.G: Control Group

<Figure 18> Pre—Post Test of £90°max muscle strength
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4) +135°max 289 W

853 ol EZrm ] Fro] ofFo] w} yEhd AR HFAHLe
<% % +135°max W3Il+= % Table 8>¢} <Figure 19>3} Zro] vjebytc},

135°maxi= WA d FHeR V2SE W Adshs oYl wis
UERH,  FoeE zfoﬂﬁ +5 A 67.44%6.13NmelA  *F F  70.80%
6.03Nm= Z7kske] fojgh xpol7} vhebkom, ZQAY), aE3 S ot
2 dazge] adrt FAHCE Fofgh xbeol7t YERTH(p<.05, p<.001). 1%
U 1% 3 Aol BAH R felahA] gk,

—135°maxe 9% i FHom 7SS u A&ste 2Ee ¥stE o
B, Fo]lEaFolA % A 67.44+6.13NmelA &% ¥ 70.80%6.03Nm
& F7kete]l feolgk ztolrt yEpskow, SAAY], 1EH 57 e As
2180 @A EAA R fogk Apo] 7t YEbETH(p<.05, p<.001). Lt 1

F ol mE Aol BAHOR folahA 2

é

<Table 8> Results of +135°max muscle strength (Unit: Nm)
F
Group Pre Post ] Time
Time Group % Group

CEG 67.44+6.13  70.80£6.03

5.252" 2.511 44,531
CG 66.21+£5.69  64.57£6.26

135°ma
X Mann—
Whitney 494
U
CEG 67.98+5.74  70.49%5.61
6.709" 1.376 20.785™
o CG 67.11£4.89 66.42%4.87
—135°m
ax Mann—
Whitney .944
U

“p<.05 “p<.01 ™p<.001
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+135°max muscle strength

72
£ 69
Z
; ~-135°CEG
5 66 BT e
| =+ -135°C.E.G
- == -135°CG

Pre(At7) Post(AtZ)

C.E.G: Core Exercise Group
C.G: Control Group

<Figure 19> Pre—Post Test of £135°max muscle strength
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[

3. Ioj&F

2 &

1) Hip Extension peak torque W&}t

I«

(@)
853t IR

Hip Extension peak torque® w3}

@ol v,

Hip Extension peak torque(Rt)e] FHo] &% 1
% 90.83%10.440 8 Z7}sle] EAHOR
a5 b s SAHA7A uE

2 o zkel7t yERSTH(p<.001, p<.05 p<.001).

Oﬂj\i ""‘o

o, 54

A7,

21

S Aol ofitel wel iehd sl
<Table 9>3 <Figure 20>3}

U

el
rlo

Ry

‘II—— ==

o 5

SR L7

$& A 77.83+9.41
2] g+

Afol 7 vheht
o w37t BAH O

w3l Hip peak torque

extension(Lt)e] W3t A FoLF1HFS 5 A 72.50£8.5004 &5 F
85.83£10.50= F7tstglen, FAA7], 253 FAA7A e Fszg9
a7t FAHCE gk Aol7b YERSTH(p<.01, p<.01). 3HAIRF 1 ZH
Aol BARoR FelshA Ak
<Table 9> Results of Hip Extension peak torque (Unit: Nm)
F
Group Pre Post . Time
Time Group
X Group
_ CEG 77.83+9.41  90.83%+10.44
extension 16.405™ 5.157°  45.473™
peak CG 76.90£8.40 75.5017.88
torque Mann—
(Rt) Whitney 796
U
. CEG 72.50£8.50  85.83£10.50
extension 12.348" .842 29.045™
peak CG 76.3015.81 75.20%5.71
torque Mann—
(Lt) Whitney .265
U
“p<.05 "p<.01 "p<.001
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Unit: Nm
~J ~J [ee] o (] [Ce]
o wul [an] ol o wn

Hip Extension Peak Torque

P

("- - -, - o
_.,('(;:I

Pre(At7)

C.E.G: Core Exercise Group

C.G: Contrel Group

Post(AtZ)

=Rt C.EG
-8-Rt C.G
-+ Lt CEG
=Lt CG

<Figure 20> Pre—Post Test of Hip Extension peak torque
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2) Hip Flexion peak torque ™3}

8FF FolgEEZ R Fol offo] uwet yehd A3 sHAETE F
Hip Flexion peak torque® W3+ t}3 <Table 10>3 <Figure 21>3} 79|
e T

Hip peak torque Flexion(Rt)¢] Fo]&
7.3009014 57.06+£7.450. % Z7}sl3 o
=

o
A —
te Asge] mist EAMOR ol

oE Aole &% A 50.06+
, SAA7], s 2, aEd SAA7])
2ol 7k YEFTH p<.001, p<
Hip peak torque flexion(Lt)2] o5l
8.18914 &% F 52.

2 W=
52.89+7.1102 Z7}89 0o
- 1

A 4422+
SAAA7], 25
Zbell Zpol =

e Asage gi L3 BAHeR FoeA e tH(p<.001, p<.001)
gy s e

-
—:|
o} o}

J A1 7]l
Wk :

<Table 10> Results of Hip Flexion peak torque

(Unit: Nm)
F
Group Pre Post i G Time
ime roup Group
CEG 50.06%+7.30 57.06+7.45
fexion 14.363  6.033"  9.482"
peak CG  47.20£7.48  45.90+7.19
torque
(R ~ Mann™
Whitney .356
U
flexion CEG  44.224818 52.89%7.11
peak 14.310™ 260  22.079™"
torque
(L0) CG  46.00£5.01  44.60+5.74
Mann—
Whitney .524
U
"p<.05 “p<.01 " p<.001
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Hip Flexion Peak Torque

60
55 o
z 7
4§ 5 . — =Rt C.E.G
S % ).;__ ,Te»;”“:__ o -#-Rt C.G
55 — Lt C.G
Pre(Arf) Post(Af)

C.E.G: Core Exercise Group
C.G: Control Group

<Figure 21> Pre—Post Test of Hip Flexion peak torque
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3) Hip Adduction peak torque W3}

8FAF FolgEZ R Fol offo] uwet yehd AR sHAETE F
Hip Adduction peak torque®] W3} U <Table 11> <Figure 22>}
o] YERskH

Hip Adduction peak torque(Rt)e] Wsl= Fo]EE1FolA 30.56+6.919
A 32.56+6.85%= F7Fs3lod SAA7], I el EAA R FoshA] sk
L, I SAAT B g gt AR Fod ztolrk v
W oh(p<.001)

Hip Adduction peak torque(Lt)®] ¥W3}i= FojF 1ol 28.61£6.659
A 30.0646.312 Z71sl9lon), =AY, 18 b 1R =70 we

HEAge Bk BAROR Fola 2

rlr

<Table 11> Results of Hip Adduction peak torque (Unit: Nm)

F

Group Pre Post :
Time Group Time

x Group

CEG 30.06+6.91 32.56%6.80
Adduction 3.008 2732 48132
CG 27.60+6.35 26.20+6.60

peak
torque Mann-
(Rt) Whitney 245

U

CEG 28.61+6.60 30.06+6.31
Adduction 632 836 0.245
CG 2740595 26.70+6.20

peak
torque Mann-
(Lt) Whitney 524

U
"p<.05 “p<.01 " p<.001
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Unit: Nm

28

25

Hip Adduction Peak Torque

"p"

L Rt CEG
-a-Rt C.G
e

=" -+ [t CEG
==t C.G
Pre(ArH) Post(AtZ)

C.E.G: Core Exercise Group
C.G: Control Group

<Figure 22> Pre—Post Test of Hip Adduction peak torque
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4) Hip Abduction peak torque W3+

8FAF FolgEZ R Fol offo] uwet yehd AR sHAETE F
Hip Abduction peak torque®] W3}= t} <Table 12>3 <Figure 23>}
o] YERskH

Hip Abduction peak torque(Rt) FHOJF1FolA 49.33+11.3194
57.50+11.352 Z71at9on, 18 W, 18 7, 1E3 A6 me 3%
2h-g-o] aTHEAIA o2 fFosHAl YEFRTH(p<.001, p<.05, p<.001).

Hip Abduction peak torque(Lt)$] W3sh= FojE1FAA 52.22+£10.48
oA 60.56+9.57% Frtatlow, 1 W, 1§ F AFI FSAHAT]A wE
FeAge] aavt EAA R fFoeA YERTH(p<.001, p<.01, p<.001)

<Table 12> Results of Hip Abduction peak torque (Unit: Nm)
F
G P Post i
Toup re 0S Time Group Time
x Group
CEG 49.33£11.31  57.50+9.35
Abduction 22.988 6.846 65.481
peak CG 43.30£10.18  41.30+9.87
torque
(Rt) Mann-
Whitney 089
U
CEG 52.22£1048  60.56+£9.57
Abduction 42.959 8.536 93.493
peak CG 46.30+8.65 4470+8.38
torque
) Mann-
Whitney 072
U

sk

"p<.05 “p<.01 T p<.001
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Hip Abduction Peak Torque

61 x_";.{_\,
58 —

.55 ey il

Z 52 ;_.!_-f-‘" /

D 46 e e -2-Rt C.G
43 e = Lt CEG
40 =< Lt CG

Pre(AtH) Post(AtZ)

C.E.G: Core Exercise Group
C.G: Control Group

<Figure 23> Pre—Post Test of Hip Abduction peak torque
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5) Knee Extension peak torque W3}

8FAt ol EZ R Fol offo] uwet yehd A3 sHAETE F
Knee Extension peak torque® W3l= tS <Table 13>3} <Figure 24>}
o] yrEbsTH

Knee Extension peak torque(Rt)e] W3l FojeE1HolA 69.61+5.55

oA 76.83x4.74% F7lstloH, A7, 2w I I SAHA7]C wE

FeAge] aart EAH SR FoetA YEFRTH(p<.001, p<.01, p<.001).

Knee Extension peak torque(Lt)e] W3lo M= Fo]E&F1HFA 4533+

8.989| 4] 55.60%7.360.2 =7}l SAA|7], 1F 7k, 5 SHA7]

2 Aszge] adrt AR frostAl yERTH(p<.001, p<.01, p<.001).

<Table 13> Results of Knee Extension peak torque (Unit: Nm)
F

Grou Pre Post . Ti
P Time Group me

x Group

CEG 69.61+5.00  76.83+4.74

_ 21.216™  6616° 74675
Extension CG 68.30+7.36  66.10+7.23

peak

Mann-
torque(Rt) .
Whitney 689

U

CEG 45.33+898  95.60+7.36
304277 5495°  64.829™

Extension CG 4480487  42.90+5.82

peak

Mann-

torque(Lt) :

Whitney 796

U

“p< 05 “p<.01 " p<.001
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Knee Extension Peak Torque

oo
o

~J
[an]
.'\

E ==
e 60 =+=Rt C.E.G
c
-2-Rt C.
350 Rt C.G
. § -+ |t C.EG
40 ==Lt C.G
Pre(AtH) Post(AtZ)

C.E.G: Core Exercise Group
C.G: Control Group

<Figure 24> Pre—Post Test of Knee Extension peak torque
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6) Knee Flexion peak torque %3}t

8FF FolgEEZ R Fol offo] uwet yehd A3 sHAETE F
Knee Flexion peak torque®] W3}i= t}S <Table 14>3} <Figure 25>3} 2+
o] ElRETH

Knee Flexion peak torque(Rt)e] W3}i= FojEF L1504 40.78+8.47¢]
A 51.114£7.85% F7hate] SAHAY], LFI S8A 7| e Ao gt
7F EAA R YR TH(p<.001, p<.001). Ly 2 3F S 7]l wE A
SAgol aihe YERA] ettt

Knee Flexion peak torque(Lt)e] HW3loMi= o]
11.14dell 4] 50.89%9.428 Z7}3te] SAHA7], 153 SAA|7] &2 A5z
o a7t AH R YERTH(p<.001, p<.001). L2 o
2 FokA LUt

offt
[
o
2
>
B
(@)
o
oo
H+

9
[
izl
b
rlo
of
B

<Table 14> Results of Knee Flexion peak torque (Unit: Nm)
F
Group Pre Post Time Group Time
X Group
CEG 40.78%8.47 51.11£7.85
Flexion 48.693™  1.850  70.758"
peak CG 42.10+9.02 40.8019.37
torque Mann—
(Rt) Whitney 759
U
CEG 028 50.8949.42
Flexion 4 19.098™  1.323  38.743™
peak CG 41.43+9.38  39.57%10.13
torque Mann—
(L) Whitney 832
U

“p<.05 "p<.01 "p<.001
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Unit: Nm
iy wu ¥, ]
o o >

P
8]

38

Knee Flexion Peak Torque

/

——

Pre(At7)

C.E.G: Core Exercise Group
C.G: Control Group

y
~~RtCEG
-=-Rt CG
s ~ Lt CEG
Lt CG

Post(AtZ)

<Figure 25> Pre—Post Test of Knee Flexion peak torque

Collection @ chosun

_51_



A, Fo|STIXTZ I w}E K3Po A3}

D) ASHF SAG vEe st

8FF Aol Ez e o] oo meh vEehd AAte] A5 SA ¢t
H] & W3slE= thS <Table 15>3 <Figure 26> o] UERSLTH
AER Z29H(Rt)Y BH]E WslE Fo]H R4 &% A 31.73+£2.39%

A &5 F 32.92+41.97%% F71etglom, 2F SHA V| wE FEAe
o) a7t FAHLR o7k Aolrh AATH(p<.05). ey SAAY], E 1
gk vERA ok

ASE ZAGLDY g W3
A 33.29%1.16%= Z7letiom, ZAA Y], 187
o] gt EAHeE {7 Aol7k HERFTH(p<.001, p<.001). L L3
4

AT FAHCR s %

<Table 15> Results of F/F pressure ratio (Unit: %)

F

Group Pre Post . Time
Time Grou
P X Group

CEG 31.73£2.39  32.92+1.97
F/F 3.449  3.782 6.573"
CG 31.13+£1.63  30.94+1.49

pressure
ratio Mann—
(Rt) Whitney 621
U
CEG 31.91£1.25  33.29+1.16 37830
F/F 2.743  69.415
pressure CG 31.84+1.63  31.63£1.50
ratio Mann—
(Lt) Whitney .832

U
“p<.05 “p<.01 ™p<.001
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F/F Pressure Ratio

34
33 _
5 /
> 32 =
& | E———— ~—Rt CEG
Sl e e RO
30 - Lt CEG
29 =& 1166
Pre(AF7H) Post(ALZ)

C.E.G: Core Exercise Group
C.G: Control Group

<Figure 26> Pre—Post Test of F/F pressure ratio

_53_

Collection @ chosun



B =A< vlge] W

FolLEZ R Fo] offo me vehd YA FHE HAgte]
v & WglE oS <Table 16>3 <Figure 27>3 o] UElwT)

FEE FAGROS HlE Wshe
16.62+1.60% = 74

510} 150l A

18.21£2.35%°1 4]
om, AN, aFd FAAC e FEAg
g7t BAHoR o 2ozt vEbtH(p<.001, p<.05). 1|t} 1F bl
e adbs EhA %k

FE5 ZASHLDO HE WzE % A 18.19+1.55%04 &F F
16.92£1.12% =2 A ow, FAHAY, 17
FoAge] syt FAMCE FolT

<Table 16> Results of R/F pressure ratio

AR ZAATC we
Zpel7h bk eh(p<.01, p<.01, p<.01)

(Unit: %)
F
Group Pre Post Time Grou Time
P X Group
CEG 18.21£2.35 16.62%+1.60
R/F 9.367" 2.090 5.174"
presswre G 18.47+1.24  18.24%1.25
ratio
(Rt) Mann—
Whitney .588
U
CEG 18.19£1.55 16.92+1.12
R/F 10.079™ 8.171" 11.430"
pressure CG 18.90%1.19  18.94%1.24
ratio
(Lyy ~ Mann=
Whitney .308
U
“p<.05 “p<.01 " p<.001
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16

R/F Pressure Raito

Pre(AFH) Post(AtZ)

C.E.G: Core Exercise Group

C.G: Control Group

-+Rt C.EG
-2-Rt C.G
-+ Lt CEG
=¢ |t CG

<Figure 27> Pre—Post Test of R/F pressure ratio
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3) &9 WAz W
857 FolgEEa 1 o oRd w vehd AdAe] -9
v & WH3E & <Table 17>3 <Figure 28>3¥} o] velyith

Ha A SEwo] Mg WMIE 49.61+2.13%04 49.77+1.35% % Z7}8})
o, SAAY], 2w 3 s SAHAV e dasge] aurl A4
2 Fola A7k tehbA ekt

B3 Al o] vjE WslE Fojfs IwoA &5 A 50.41£2.12%4

$% T 505142.15% 2 ZAAadF o}, ANV, 28 7 253 A7)

we Joadgel izt SAG0R o3 Aolsk vhehiA ergiv}

<Table 17> Results of R/L balance ratio (Unit: %)
F
Group Pre Post . Time
Time Group X Group
CEG 49.61£2.13  49.77%+1.35
.013 .163 784
CG 49.45%2.15 49.33£2.14
balance
Rt
(Rt) Mann—
Whitney .832
U
CEG 50.41%+2.12 50.22%+1.35
.169 .095 .630
CG 50.51%2.15  50.57%£2.19
balance
Lt
(Lt) Mann—
Whitney .944
U
“p<.05 “p<.01 "p<.001
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R/L Balance Ratio
51

—

¥ . -4
E - —=Rt CEG
= .____,__-o #-Rt C.G
e ew o - =+ Lt CEG
19 - Lt CG

Pre(AFT) Post(AtZ)

C.E.G: Core Exercise Group
C.G: Control Group

<Figure 28> Pre—Post Test of R/L balance ratio

_57_

Collection @ chosun



ZzH .5 2%Hd
4) ASH-FZ5

=3te] W3}

(1) F/F Pressure® W3}

873 ZogFxEa% o] oFo we} yebd Ao F/F Pressure
H3l= t}8 <Table 18>3} <Figure 29>3 Zro] velyth
ALK k29l F/F pressure?] WaleE QEdo|M FoeFaFo 45 +
= A 258.38%32.49N/cm’oA $% ¥ 246.35£29.64N/cm’®E  7HA3EFG o
W, 2447, 28T SAA] G e 4saec] w3 EALeR fola
e TH p<.001, p<.001)
gt A o] IFY] A &% A 275.05%32.73N/cm’ol A L% F
258.17428.68N/cm’ 2 #HAstgon, SAA7], 2FH SAA 7| ©BE AF
2go] aart FAACRE folstA UERRTH(p<.001, p<.001). SHARF 1
el Aol ¥ W WE BAMOZ FeolshA gk
<Table 18> Results of F/F Pressure (Unit: N/cm?®)
F
Group Pre Post i G Time
ime roup Group
258.38% 246.35%
CEG 32.49 29.64
17.801 .970 25.023
F/F G 264.09% 265.11%
pressure 32.50 32.95
(R) Mann—
Whitney .b88
U
275.05% 258.17%
CEG 32.73 28.68
29.199 .335 27.042
F/F cG 25957+ 259.25+
pressure 33.75 33.59
(Lt) Mann—
Whitney .146
U
"p<.05 “p<.01 " p<.001
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F/F Pressure

280
=
t 270 .
> 360 - . Rt CEG
£ < ‘ a-Rt CG
=Fo e ~ Lt CEG
240 Se Lt CG

Pre(A}7H) Post(AtZ)

<Figure 29> Pre—Post Test of F/F Pressure
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(2) R/F Pressure? W3}

851} o2 %

TEx2 a3 Fo] ofFd we} YEeld 2¥ 2] R/F Pressure

\ﬂi
<Table 19>3} <Figure 30>3} Zo] e}

1o

29l R/F pressure?] W3 Q2o Fo]F1H59 74
123.38+9.61N/cm*e|A] &% F p:

3 116.70+7.92N/cm*& 73238}
e e R AL = avrt BAHeR FosH

TR
% ou]
Jeheh

: SAH LR FofskA] Fth
o= Fojee 1wl 4
[e)

A 129.74+11.38N/cm’ol| A &%
121.23+7.88N/cm’® 7+A4

gAI7l, 2wt SAEAT mE 3=
&9 a7t SAACR FofsA YERtH(p<.001, p<.001). AR 5 7F
Apol= A o2 frelahA] FSkrh

fo L Ho

<Table 19> Results of R/F Pressure

(Unit: N/em?®)
F
Group Pre Post Ti G Time
ime roup Group
123.38% 116.70x
CEG 9.61 7.92 .
3.791 1.017 8.361"
R/F cG 122.95% 124.15%
pressure 7.70 5.46
(Rt) Mann—
Whitney 621
U
+ +
CEG 129.74+ 121.23%
11.38 7.88 15.094" .
T .885 21.193™
R/F cG 121.89% 122.61%
pressure 7.40 7.81
(Lt) Mann—
Whitney 072
U
"p<.05 “p<.01 " p<.001
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R/F Pressure
135

=
(O %]
o

P —=Rt CEG

-4
Qs:\.- X -a-Rt C.G
120 \ & 15 CEG

115 -« Lt CG
Pre(A}7H) Post(AtZ)

Unit: N/cm?
H
(p™]
(W]

<Figure 30> Pre—Post Test of R/F Pressure
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(3) Peak Pressure®] W3}t

87 FAFFE2 Y o] i mel yeld A3 AFe] Peak Pressure
H3le= the <Table 20> <Figure 31> o] e

Peak pressure?] Wals= Q2Whox Fol&E1E8L &% A 1.30+.11N/cm®
A &5 I 1.26+£.78N/cm’E FArEgow, SAHAY), 1EH SAHA 7 u}
2 A5Aeo anrt BAASRE frolsAl YERRTH p<.01, p<.001).

dutol A Fo]@EIFLS % A 1.29+.09N/cm’ollA % F 1.25+.07N/cm’
I, 253 F8A7d & Feage] aie 44
O 2 ot YEFHTH p<.001, p<.001). AW L& FFol] Fpol= & W RF

it
o
[N
ol
at
o
ey
_iL\h
o
>,
N

<Table 20> Results of Peak Pressure (Unit: N/em?)
F
Group Pre Post Ti G Time
ime roup X Group

CEG 1.30£.11 1.26%£.78
7.858" .985 13.180™"

Peak CG 1.254.03  1.26+.02
Pressure
(R~ Mann=
Whitney 121
U

CEG 1.29+.09 1.25%.07

14.679"
: 233 16.319
Peak CG 1.284.08  1.29+.04
Pressure
Ly ~ Mann=
Whitney .869
U

“p<.05 "p<.01 "p<.001
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Peak Pressure

1.34

£ 13

> —-Rt CEG

£ 126 -a-Rt CG

2 - Lt CEG
1.22 =Lt CG

Pre(A}7H) Post(ALZ)

C.E.G: Core Exercise Group
C.G: Control Group

<Figure 31> Pre—Post Test of Peak Pressure
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5) Step length® W3}
upel yEbd A3ake] WskE Step

8577 FojE&TxzaH o] o R

length TS <Table 21>} <Figure 32>3} o] e Th
Step length®] W3l= QEuloA] Fo]EEH1EL % A 27.14+1.65cmol
77@/\]7]

% 3 20.02+1.89em=z ZrtatRon, =4 OET SN nE

A s ¥
FaAgol gyt SAHSE fFoshAl YEFRTH(p<.001, p<.001).

Ao A= Fo|eLEI1Re &5 A 27.39+1.41cmollA &% T 29.16+
1.92emz Z7halgon], 247, 259 ZAA7] e dEdee] ais
EAHoR2 FostA VEGTH p<.001, p<.001). stARF & Tho]| xlol=
F U mE FAHOR FolsA Ak

<Table 21> Results of Step length (Unit: cm)

F
Group Pre Post i G Time
ime roup Group
CEG 27.14%+1.65 29.02%+1.89
St 27.071™  1.232  61.606™
€p
CG 27.53+1.56 27.16+1.64
length
Mann—
(Rt) _
Whitney .689
U
CEG 27.39£1.41 29.16%1.92
S 16.649™  2.470  49.022""
tep
CG 27.53+1.54 27.06+1.52
length
Mann—
(Lt) _
Whitney .869
U
"p<.05 “p<.01 " p<.001
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Step Length

[
(o]

d,é?-

Unit: cm
N 2
'I"va

4

k

26

Pre(AH)
C.E.G: Core Exercise Group
C.G: Control Group

Post(ALZ)

=Rt CEG
-a-Rt C.G
-+ Lt CEG
==Lt CG

<Figure 32> Pre—Post Test of Step length
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:Lﬁr 24 &89 f9ES %7}Al711, Ez‘fﬂol xﬂfﬁﬂtﬂ, a8 S
Z1tH(Wilder et al., 2006)aL 3L},
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