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ABSTRACT

Effects of Instrument Pilates and Circuit weight training
on women's health physical fitness,
3D core stability, isokinetic lower extremity muscle

and hip range of motion

Jung, Hyun—Ki
Advisor : Prof. Ahn, Yong—Duk Ph. D.
Department of Physical Education,

Graduate School of Chosun University

This study conduct for the purpose of examining the effects of Instrument Pilates
and Circuit weight training on women's health physical fitness, 3D core stability,
isokinetic lower limb strength, and hip range of motion.

For this purpose, 30 women living in metropolitan G were divided into 10 people in the
Instrument Pilates group, 10 in the Circuit weight training group, and 10 in the control
group. The Instrument Pilates program was applied to the Instrument Pilates group, and
the Circuit weight training group was applied to the Circuit weight training program for 50
minutes a day, 3 times a week, for 12 weeks. To test the effect of the exercise
program, health physical fitness, 3D core stability, isokinetic lower limb strength,
and hip joint range of motion were measured pre— and post—test and compared.
The measured data were compared by group and between groups using paired t—test
and repeated one—way ANOVA using SPSS 27.0, and Tukey test was performed for

post—hoc test between groups. Therefore, the following conclusions were drawn.



First, in terms of health physical fitness, both IPG and CWG had a significant
effect on muscle strength, muscular endurance, cardiorespiratory endurance, flexibility,
and body fat percentage. Therefore, it was confirmed that Instrument Pilates and
Circuit weight training programs are effective exercises for improving health physical

fitness.

Second, in 3D core stability, both IPG and CWG had a significant effect on tilt 0°,
Left-Right 45° Left-Right 90°, Left-Right 135°, and 180°. Therefore, it was confirmed
that Instrument Pilates and Circuit weight training programs are effective exercises for

improving 3D core stability.

Third, in isokinetic lower limb strength, both IPG and CWG had a significant
effect on 60°/sec Left-Right extensor-flexor peak torque and 180°/sec Left-Right
extensor-flexor peak torque. Therefore, it was confirmed that Instrument Pilates
and Circuit weight training programs are effective exercises for isokinetic lower

limb strength.

Fourth, in the hip range of motion, IPG influenced changes in flexion, extension,
abduction, adduction, internal rotation, and external rotation. Therefore, it was confirmed
that the Instrument Pilates program was an exercise that affected changes in the hip

range of motion.

As a result, although Instrument Pilates and Circuit weight training are considered suitable
exercises for women's health physical fitness, 3D core stability, and constant lower
extremity strength, it is judged that only Instrument Pilates exercise has a positive effect on

changes in the range of hip motion.
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1. 9+ A

AT A GEYAlel AFdshe odES deR Z|g-detEaet A7

glol= Eeloldol thele] ATAZNE SR AYL EA T ARHOR FolE
& ool el FedeleEs sle] AN 309 Adele] sl 7ReEs g

(IPG : Instrument Pilates Group) 1093} A7l ¢o]E Edold HeHCWG : Circuit
Weight Training Group) 109, SAIHT(CG : Control Group) 10 o2 1¥|o] v
%, IPGOZ1Zetel 2 "Aeboll Al 1253 71 el 203 CWG(HA sllo]
E

Erold Aol 1253 A7 €0l Edold ZraiE AAS3

AT AL=(N) o] (year) A% (cm) A% (kg)
IPG 10 29.742.94 162.3+2.96 52.75+1.96
CWG 10 28.5+3.95 163.2+3.63 53.0242.55
CG 10 29.143.07 163.7+1.64 53.98+3.68




2. ATE=}

B oATE GRYAel AT AHES U ) TaeHs ARIPG

R

Instrument Pilates Group)oll Al 1257+ 7]+ ete)|
71 9olE Eold H(CWG : Circuit Weight Training Group)ol Al 125%F
A7l QJolE Egeolyd Z2 S HAAjste] A7AIHY 3D Fo] HtAHA, 54
SHAlE 92 @A EH A owel JES v x| =A dolr i FJok 7ke] A
ol5 Hlusr] fls) vyt e ZEadls sl
<} 2> A4Azat
o4 (n=30)
[PG (n=10) CWG (n=10) CG (n=10)
pEE
(A7, 3D 7o) A, B4 HATE, DHAIPENI)
Ardes | AR A= Bl | g o
20 RuA R A =
e
(2131, 3D 320] HAR, 554 AT, LA ER)

2z 84 (SPSS 27.0)
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B AT A ZHFEA B 54

<3 3> SALET
AT HE A 2} 3] A}
i 217 (cm)
N A=A ) : InBody 270(Korea)
A5 (kg)
<5 (%) WDT—-8307(Korea)
A 78 (time) FAS—W601(Korea)
274414 A A2 (time ) BS—SR In—Body(Korea)

<24 (cm)

WDT-8309(Korea)

AAHE(%)

InBody 270(Korea)

0°, Left 45°, Right 45°,
Left 90°, Right 90°,
Left 135°, Right 135°,

180° Momentum

HJ
i

r&o
oZi
o_>|:

Centaur 3D Body Stability Exercise

& Monitoring System(Germany)

60°/sec-180°/sec Left-Right

TE5A Biodex System III
- extensor-flexor . .
A Biodex Medical(U.S.A)
peak power
Flexion, Extension,
AU Abduction, Adduction, . )

i Gonionmeter ROM(Taiwan)
7hEH 4 Internal rotation,

External rotation
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& Yol Row F E£8 o7 Yol &Y. A Az} s AAE doA
& FEA7E FHAY GEE stal g SI3 4F o/E niue grE
FEL olgld WHo g 18 FoF SiEdor|r|E A, A AH R A
Sk S5 uks Alo] 13](time) 2 F743te] 7| 53R THFAS-W601)
<19 2> FAS—-W601—Korea
(3) AHAIFE(20m gE2HET7])
A AT 4L 20m GEoH2E7] HAF =45 &85 20m Al &

A FASAL 20m Aol E e s FART A S SEW 20m



<13 3> BS—-SR In—Body—korea

(4) +AHFHA=)

g SAS WDT—-8309 7]7]el ¢l Sl o= w37 a4z 453l
th 54 W2 ok ofdiFte] nige gk s K58 % ¥ uf2 /] ¢} 1
AAE YEe Bob F A 3x3F AA AHolA EEel B e FAE ecm &
9z =AHsh F 23] AL 93 M =L S 7|2 HWDT—-8309).

<% 4> WDT-8309—Korea



(5) AANZA(AREE)

AAZAL AR 2471 (Inbody  270)& 188t A em), Alw(ke), HAAYE
(%)= A8y A= 54 A 283t F25 A F el TR 5 2w

7P ST FBE 45°E W FEelA A Aue A S whEAl A A
oM S4o] TR = w7 FeAL S0l ETHQINY] EEE Inbody 270).

<71¥ 5> Inbody 270-Korea

SIKCENTAURR® 3D System BRVD).



<% 6> Centaur BFMC-Germany

Results (Table)
Momentum [Nm] Dysbalance [Nm]
Angle Manx. Left % Max. Right % Max Absolute Percent
0 81 79 87.5 79 97.5 - -

45 81 75 926 80 98.8 2.50 32
90 81 51 63.0 63 778 6.00 10.5
135 81 54 66.7 55 67.9 0.50 09
180 81 - 52 64.2

Results (Graph)

Momentum [Nm]

Backward

<% 7> Centaur Test Findings
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3) 544 AA2d S0

T4 A HE Biodex System I HH]E o]-83}¢]

_%%
°] dynamometer(Fro| R H|E]) o] 3% dA et 2d § 4l
E AAF2I7F R oA e AT} sHAE skl vk (a4
A &) T 7]5S dolr 7] 93l 60°/sec'180°/secoll &
9] peak torques 23] A% ¥ 33 SAs] M =& #}E =S

t}H(Biodex System III).
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<71% 9> Biodex System II-U.S.A
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5. 71 7getE s T2

717~ 2228 7]t~ JY(IPG ¢ Instrument Pilates Group)oll Al &

50, & 33], 125°7to 2 19Alo| AlZFske] 45+ 7HH o5 2WbA|, 3|2 2130

2 st 714E o
t}.

<X 4> 7|7EegE s 223

1gate] ANSITE TAAE AP hebe s TRl et g

Step Phase

Exercise contents

Time

RPE

Warm—up

(Reformer) Stretching

5m

(Reformer)—Arm circle

(Reformer)—Footwork

(Reformer)—Curl up

Chapter 1-4

1 week Work out

(LadderBarrel)
—Roundback

(LadderBarrel)
—Tree

40m

11-12
RPE

Cool—down

Cool—down

5m

Warm—up

(LadderBarrel)
Ballet stretch

5m

(LadderBarrel)— Sidebend

(LadderBarrel) —Swan

Chapter 5-8
Work out

(LadderBarrel)

—Prone leg circle

2 week

(Chair)—Hip bridge

(Chair)
—Scapula movement

40m

5m

13-14
RPE

Cool—down

Cool—down

5m

Warm—up

(Chair)Stretching

Chapter 9-12

3 week Work out

(Chair) —Jacknife

(Chair)
—Hip bridge & pumps

(Cadillac)—Roll down

(Cadillac)—Biceps curl

(Cadillac) —Sitting cat

40m

13—-14
RPE

Cool—down

Cool—down

5m




6. M7 A°lE E o]

I

233

A7 So|E Edely

[H

22 A7 dlolE Eflold HJEH(CWG : Circuit Weight
Training Group)olAl & 504, = 33], 1257to2 199 Algfsle] 45 (HAHo =

oW, 3gAR Zradon JFuE Z7IN 7= HRA

ut

A1 AZl SJolE Egold T2

< 4> A7 AolE Exjold Xz g

x27
Step Phase Exercise contents Time  %1RM
Warm—up Stretching 5m
Deadlift — wooden pole
Chapter 1—4 Dumbbell press 2set 40—50
1 week Work out Barbell rows % 1RM
Medicine ball squat 40m
Leg raise
Cool—down Cool—down 5m
Warm—up Stretching 5m
Barbell rows
Deadlift — Barbell 95t
Chapter ~ 5-8 Work out Kettlebell snatch 50—60
2 week Hip thrust %1RM
Dumbbell squat 40m
Leg press
Cool—down Cool—down 5m
Warm—up Stretching 5m
Dumbbell press
Kettlebell snatch 956t
Chapter  9-12 Work out Kettlebell renegade row 60—70
3 week Hip thrust %1RM
Barbell squat 40m
Leg press
Cool—down Cool—down 5m




7. A2 X7

49 A5 TAZZ03 SPSS Version 27.0& o83t AFujdAiel o
AE9 AAA EA3 PG : Instrument Pilates Group® CWG : Circuit Weight

Training Group, CG : Control Group® Hu¥ ZFAA}E AE3RA, i

i

AFAAYS HE zpolE Qe dSEE T—7HF(paired t—test) S A L,
o 2 = A7|E Aol AZES 95Fe] repeated one—way ANOVAZES A
Actk. A 71 AAES AEE] YAste] Tukey testE o] 83 AAZTHAS A A

stk BAH f £ a=052 Sk

N

off
o

N
>



V. 9+ A3

o] AFE GHYAY AFee S gitoR 125 o ydete 29}
M7 delE Egelde] A7A# A 3D 3] MAA, 54 shAE

AFEWS Wkl ol JFL VAL B Bolus] A% AT A o

23} 2,

3}

<] W= <3 6>, <¥ 12> A A PG AR 44.24+2.340])
AARE 45.5242.622 SVl SAM SR el Wb dle AeE ueiwt
(p<.01). TE3F CWGOM = AbA 44.62+1.21004 AFF 46.28+1.55% Z7}Eo] £
How gt Wt e Aor UEtH(p<.01). ¥F CG= AR 44.67+1.36¢]
A ARS 44.62%1.830. % Ao SAF R Folg vish= ik

<®7> Aol o5t CWG7F 71 2 Heaks YeElla, CGe 7P 9
Baaks vk

<% 6> ¥ Wzl digk A (91 %)
A AFA (pre) AF(post) ¢ D
IPG 44.24+2.34 45.52+2.62 —5.267 001"
CWG 44.62+1.21 46.28+1.55 -5.191 .001™
CG 44.67+1.36 44.62+1.83 234 .820
#xp<,01



<9 12> ¥ W3l

A n Hd EFHA F P Tukey test
IPG*

CWGP 30 45.47 2.099 1.635 214 c<a<b
CG*
<i 8> 9 e 7ke] AL HF(Tukey test) 23}

A 3 ¥ 2t EFxt p
CWG-IPG .76 919 .690
IPG-CG .90 919 .596
CG-CWG -1.6 919 187
—— PG —a— WG G



2) SATESIEL 7)) s}

ZATFEY] WElE <¥E 9> <y 13>3 gk ZA TN PGS AFA
32.8%+1.220014 AFS- 34.5£1.58% F7Eo] SAACE o3k W7 = A
2 UERGTHp<.01). 3 CWGOlA = AFA 32.6+1.890)4 A% 36.8+1.54% =
7hEo] BAAHCR fodk WEyl e Aoz YEtH(p<.001). vHH CGE Al
7 32.7£3.4000 4 ARS- 32.14+3.14% Fravo] BAASR fofdk Wste gilth

<X 10> Aol o5 CWG7F 71 =& Hdahs velda, CGe 71 we
Bahs vl Jw 3k ApelE dolny] flste] AR A5 A A
CG—CWG(p<.001)oll X TAH oz F2]3F W37} vepit)

<3 9> A7 sl dlg A} (9] time)
A A (pre) AF-(post) t p
IPG 32.841.22 34.5+1.58 —4.636 .001™
CWG 32.6+1.89 36.8+1.54 —6.034 .000™
CG 32.713.40 32.1+£3.14 1.108 297

#xp< 01, **xp<. 001

<E 10> 2478 AR BARA Az}

A n H7  FFAEA F P Tukey test
IPG?
CWG" 30 34.47 2.897 11.213 .000™ c<a<b
CG*©
w3 p< 001

<FE 11> A7 o ko] AL A5 (Tukey test) A3}

A 3 & 2 xF2} p
CWG-IPG 2.3 .993 .070
IPG—-CG 2.4 1993 .057
CG-CWG —4.7 .993 .000™

w1 p< 001



—— PG —m— (WG ——(G

<I¥ 13> A= ] W3}

3) AHATH(20m FEHEE 7)) W}

AR AFE ] M= <F 12>, <29 14>3 2o} A FHol A IPG2 A
23%2.21004 ARS- 25.3%£1.630.% F7IEo] X o ® FoT WL e Ao
2 UERFTH(p<.001). Ed CWGAlAE AP 24.3£1.33614 ARE 27.6+£1.35%
S7tEo] SAIF R foldt Wt e BoE YERETHp<.001). WFH CGE
AFA 25.141.660014 AL 24.241.478 ZAEo] EAHoR fFold Wi QA
=3

<3 13> ZAye] ot CWG7F 7P %8 Hat gk ek, CG= 7
Baks dERdllch "k 2k ApolE dotry] flEke] ALS ATS A
CWG—IPG(p<.01)ollA EAH o= {93 Walrt ek on, CG-CWG(p<.001)
M= FAHOR Folgh Wstrt vEbstth

aly

o
piv
rlo

o
)
o



<E 12> AAATY skl g Ast

() time)

G AFA (pre) A}L3-(post) ¢

b
IPG 2342.21 25.341.63 —7.667 .000™
CWG 24.341.33 27.6+1.35 -8.337 .000™
CG 25.141.66 24.241.47 2.212 054
#xkp< 001
<3 13> AuA T AR 2AEA At
s n g  EZFAEA F P Tukey test
PG
CWGP 30 25.7 2.037  13.522  .000™ c<a<b
CG*
ik p< 001

<® 14> AAATY AW ko] AF AF(Tukey test) A3}

A 3 o 2} EF23} p
CWG—IPG 2.3 667 .005™
IPG—CG 1.1 667 243
CG-CWG —-3.4 .667 .000™

#kp<.01, *xxp<.001

(]

CG

<79 14> AAA T W



4) a4 EF"d=)9 ¥3t

e Wshs <3 15>, <9 16>3 g2 FadolM IPG2 AR 20.1743.58
oM AR 23.3442.730.%2 F7IHO] TAHCRE Folgt WPt e Aom uEhdtt
(p<.001). =3+ CWGOIME AP 20.37+3.39014 AF%- 21.3843.622 Z71Eo] A4
o7 foJg Wyl = Aow VERITH p<.01). ¥ CGE AFH 20.0144.87¢04
ARS- 19.77+4.52% HAEo] SAA o= fo3k Wsh= IS1H:

<3 16> Al oJspd IPG7F 7P 2 Hetghs YeRla, CGe= 7 v 3ot
s vEich

<X 15> {14 Wslol] ug A} () cm)
Ad AHA (pre) AF$-(post) ¢ D
IPG 20.17£3.58 23.34£2.73 —6.235 .000™
CWG 20.37x3.3 21.38%£3.62 —4.307 .002™
CG 20.01+4.87 19.77£4.52 1.170 272

#xp< 01, *xxp< 001

|

<3 16> 794 LA 2k Ayt

A n HAd xTAA F P Tukey test
IPG?

CWGP 30 21.49 3.866 2.334 116 c<b<a
CG*

<3 17> 94 Het k] A HS(Tukey test) A3

e 3+ 2 ZE3t p
CWG—IPG -1.9 1.654 AT72
IPG-CG 3.5 1.654 .600
CG-CWG ~1.6 1.654 632




—+—IPG —m—CWG —a—CG

<29 15> a4 st

5) AAEAE(AALE)S] W3}

AAZAGS] Wk <3 18>, <T1¥l 16>3 Atk AlAEAdellA PG AR 23.3+1.519])
A AR 220441598 S7KES] SAMCR fojst Wst e Zlo® YERITH p<.01).
TS CWGOME AP 23484230014 AKS- 20.83+1.09% Z7heo] EAIZ o= F23h W3}
7} = Aoz et p<.01). Wb CGE AR 24.39+2.320014 A}%- 24.642.330% 7+
AEo] FAK SR frefgh wisk= ql3ir

<3} 19> Az oJapd CWGZF 7Fd =& Hitghks Ve, CGe 7P W gt
= HERTE ek 7] AjolE dokuy] et AR 5 AR A3t IPG-CG(p<.01)
oM BAHCRE foldt Wal) vERom, CG-CWG(p<.001)oIH% BAIH o= foldt
ekl S S




<3 18> 2lA|z=Ad wWslo] oist Ay}

(H$]: %FAT)

A< AH (pre) AF3-(post) t p
IPG 23.3x1.51 22.04£1.59 4.865 .001™
CWG 23.48%£2.3 20.83x£1.09 4.967 .001™
CG 24.39%2.32 24.6%£2.33 —-1.109 .296
wxp<.01
<3 19> AAZY ddujx] FAHEA A
A n W  ETHA F P Tukey test
PG
CWGP 30 22.49 2.324 12.027  .000™ c<a<b
CG*
e p<.001

<F 20> AAFA JA 7re] AlF AZF(Tukey test) 23

qa 3 2 ZF3 p
CWG—IPG -1.2 783 290
IPG-CG —2.5 783 .008™
CG-CWG 3.7 783 .000™

#xp<.01, #%xp<.001

ol

—— PG —— W G

-]
i

[
[TE]

ey
m

<29 16> AlA|z=7d o] W3}



2. 3D Hof A ¥3}

1) 5] g 0el W

0] oFAA Left 0°9] W= <3 21>, <19 17>3 2t} IPGS APA 89.649.12
oA ARF 92.317.61% F7FEOl FAXOE ol WS e Zo® yehitt
(p<.01). T3 CWGOIA = AP 88.7+4.56004 AKF- 92.1+2.65%2 F71so] EAHo R
frofet Wt e Fo® delRth(p<.01). v CGE AR 89.3£7.79904 AR
88.3+7.730.% FhAEo] FAXORE Foldk wish= itk

<3 22> ZAde| o8t IPG7} 7P e Eargks vERla, CGe 7P e it
ks HeRilch

<3 21> 320] kg4 0° wstel gt A3} (5k9]: Nm)
g AFd (pre) AF$(post) t D
IPG 89.649.12 92.347.61 —3.890 004"
CWG 88.7+4.56 92.142.65 -3.941 .003™
CG 89.3+7.79 88.3+7.73 1.925 086

i p<.01

A n A7  EFAEF F P Tukey test
IPG*

CWGP 30 90.93 6.50 1.22 .309 c<b<a
CG*




<3 23> F

87 0° ek 3] ALS- A5 (Tukey test)

Aa 3+ & EF93} §7)
CWG-IPG —.26 2.885 .996
IPG-CG 4.0 1.555 .355
CG-CWG =3.7 1.555 402
—— PG —a—CWG —a—CG

<a¥ 17> o] oA 09 W3}

2) o] QtAA Left 45°¢] W3}

o] SFAA Left 459 W3l < 24>, <218 18> 7t}
4570 A TPGE AP 85.446.7401 4 ARF 87.416.052 7150 BAHOR F9

sk A7t e A
AlS 86.8+3.39%
(p<.01). ¥WHH

o2 YEPITH p<.01). T3 CWGAIA =
7hElo] BAIHeR fold wEst gl
GE= A}A 86.848.17914 A} 85.8+7.98%

= frolgk wske il

A

71&7] Left

AFA 83.6+4.5700 A
o= Yetyt

avo] EA AL



9

<¥ 25> Ao ostd PG} 7HE & Hks UE
H3ke eI

i, CGE 7HE w2

<3 24> 310] oA Left 45° W3lol] 3t Az} (+$1: Nm)
A AFA (pre) AFE(post) t D
IPG 85.4%+6.74 87.4%£6.05 —4.232 .002™
CWG 83.6+4.57 86.8+3.39 —4.215 .002™
CG 86.8+8.17 85.8+7.98 2.204 .055
*xp<.01
<3 25> Fo] QA Left 45° LPujx] FAHEA] 23}
A n i E=9x} F P Tukey test
IPG?
CWGP 30 86.72 5.92 161 .852 c<b<a
CG°

<X 26> o] eFFA Left 45° Hk 7F] AE ZHZ(Tukey test) A3}

e 9z 2 FEat p
CWG-IPG —.56 2.731 977
IPG-CG L5 2.731 842
CG-CWG —.97 2.731 933




- WG —a—CG

<71% 18> o] SrAA Left 459 W3}

3) o] ¢F4gA Right 45°¢] W3}

o] ¢HAAl Right 459 W3l <% 27>, <a¥ 19>3 v} 7]€7] Right
45°0l| A PG AP 83.8+14.9804 AFE 86.4+13.61% F7ts]o] BAK o2
o3k W3yt gl Aoz et (p<.01). T3 CWGAMEZ APA 83.6+4.07¢
A ARS 86.243.14% FUHHo] BAIH R Fofgk WL e AR YERt
(p<.01). ¥FA CG+= AFH 84.145.62014 AF$ 83.1+£4.94% 74w o] FAIAS

<3 27> 30} ¢FHA Right 45° W3l i3k Az} (&): Nm)
Ad AFd (pre) AF$-(post) t D
IPG 83.8+14.98 86.4+13.61 —4.223 .002"
CWG 83.6+4.07 86.2+3.14 —3.794 .004™
CG 84.145.62 83.1+4.94 2.222 .053
*%xp<,01



<3t 28> Fo] FAA Right 45° L= EAHEA] A3

A n A7  EFAEA F P Tukey test
IPG?

CWG" 30 85.24 8.40 469 631 c<b<a
CG*

A5 (Tukey test) A3}

aV
)
lo
>
o

<3 29> o] 944 Right 45° F

qa 3 3 xFox D
CWG-IPG -.21 3.827 .998
IPG-CG 3.3 3.827 667
CG—CWG —-3.1 3.827 700
—— PG —m—CWG G

<% 19> 0] ¢Hg4d Right 45°¢] W3}

4) o] A Left 90°¢] W3}

o] eFAA Left 9009 W3l= <3 30>, <19 20> v} 7]€7] Left 90



oA PGS AR 72.3+£9.77914 AFS 75.2£10.228 F71Eo] AR o3
Hs7E e Bo® YERRTHp<.01). F3 CWGAIAE AR 74.243.96004 AR
76.943.072 Z7tEo] BAR R o8 Wslyl = Ao Uehth(p<.01). ¥
W CGE AFA 69.1£5.92004 ALE 67.945.15% ZHAH o] EAHOoR fo3k W3}
= ATk

<3 31> A ot CWG7F 7 H2 daks dEbilla, CGe 7 ¢
& ks veplth Ju 2k Zols dolry] fst] AL ASS AAE 4
I CG—CWG(p<.05)°lA TAHA o= frefgh Wbyt eyttt

<3t 30> o] SFHA] Left 90° ®Wislol] ojst Az} (F$): Nm)
Ad AFA (pre) ARS-(post) t D
IPG 72.3+£9.77 75.2+10.22 —3.988 .003™
CWG 74.2%£3.96 76.913.07 —4.335 .002™
CG 69.1£5.92 67.9£5.15 2.198 .056
#%p<.01

<¥ 31> Fo] SFA Left 90° LPujx] ik Ay}

A n A7  EFHAHA F P Tukey test
IPG?
CWGP 30 73.37 7.69 4.810 .016" c<a<b
CG°
*p<.05

<3 32> 3] <FAA Left 90° Ayt 7kl AS HF(Tukey test) A}

A 3 = Z FFat p
CWG-IPG 1.6 3.062 .846
IPG-CG 7.2 3.062 .063
CG—CWG -8.9 3.062 .019"

#*p<.05



——IPG —m—(WG —a—CG

<719 20> o] AAA Left 90°¢] W3}

5) 3o k44 Right 90°9] 3}

o] oF4A Right 90°¢] W3l= <¥ 33>, <23 21>3 Zt} 7]€7] Right
90l A IPG AP 69.3£5.80014 AFF 72.5£4.730.2 F7ts o] BAHCRE &
o)k W37l Qe Aow YeEldtH(p<.01). 3 CWGIME APH 73.5+3.500]
A ARS 75.613.65% Tt o] BAIH R otk WL e AR YEEt
(p<.01). ¥HA CGE APH 70.445.32014 A% 69.714.75% AT o] EA14 0

= frogh Wsk= gtk

<X 34>ZA3b) o5k CWG7F 7P =2 HaS YL, CGx 7P e
S Yepdt fJa 7o) AolE Loln v 9ste] ALE HES AR Ayt

CG—CWG(p<.05)°A SAIHoZ fFogt WMslrt Yelsic)



<3t 33> o] A Right 90° 3ol thh A} (&+1: Nm)

HAd AP (pre) AF3-(post) ¢ D

IPG 69.3+5.80 72.5x4.73 —3.994 .003™

CWG 73.5x£3.50 75.6x£3.65 —4.417 .002™

CG 70.4+5.32 69.7+4.75 1.796 .106
wxp< 01

<3 34> o] ¢kgA Right 90° LLux] FAHEA A}

R huy 1

A n B  EFAEA F P Tukey test
IPG?
CWG" 30 73.37 7.69 4.415 022 c<a<b
CG*
*p<.05

<X 35> o] eF4Ad Right 90° et 7+e] AL AZ(Tukey test) 23}

A 3 1 At EFELA} p
CWG-IPG 3.0 1.972 .290
IPG-CG 2.8 1.972 .338
CG-CWG —5.8 1.972 .016"

*p<.05



(]

CG

——IFG —m—CW

R
oo

L=~ S N R R
\
\
\
\ .
\
\
\
\
\

<19 21> 1] H8A Right 90°¢] W3}

6) Zo] ¢AFA Left 1359 ®s}

o] oFAA Left 1359 W3l= <X 36>, <29 22>3 2t} 7]&7] Left
135" oAl IPG AP 56.0£7.4604 AFS- 57.4£7.16 0.5 F7ts]o] SAAHSR
frojak Wyt Qe Ao® YERG T (p<.01). 3 CWGIlHE AFH 61.8+4.76
N ARS- 63.3+4.72% TT7FE] TAA SR Fog W) e Aom Ueyw
TH(p<.01). ¥HH CGE AMH 62.4+7.39914 ALF 61.5+6.9302 7FA25o] 57
o= folet W= il

<3 37> Azl 93t CWG7} 7H =2 H gk
< B aks UER

o

UeRllal, CGE M W

<3 36> o] ¢FHA Left 135° W3lo] g A3} (&9): Nm)
A AFd (pre) AFs-(post) t D
IPG 56.0+7.46 57.4+7.16 -3.807 .004™
CWG 61.8+4.76 63.3+4.72 —4.786 .001™
CG 62.4+7.39 61.5+6.93 1.767 d11
#xp<,01



A n A7  FFAA F P Tukey test
IPG?

CWGP 30 60.76 6.65 2.312 118 c<a<b
CG*

<3 38> o] QA Left 135° Hok 7119 AME 7HE(Tukey test) A7}

Ao g i 2 EELA} p
CWG-IPG 5.9 2.849 .108
IPG-CG —4.1 2.849 .334
CG-CWG —1.8 2.849 788
—— PG —m—CWG G

<71¥ 22> FHo] otAFAl Left 1359 W3}

7) 3o} ¢FAFA Right 1359 w3}

o] ¢F4A Right 135°¢] W3l <¥ 39>, <19 23>3 v} 7]27] Right



135 A1 IPG AP 59.7£7.116A AF$- 62.9£7.012 F7h¥o] SAHS= f
o) W3l7b e Ao YEldth(p<.01). T3 CWGOIME AFA 61.444.01°]
A AR 63414478 F7FEO] FAIA SR o WSyt gl o s yEwth
(p<.001). ¥HA CG= ARAl 61.7£3.0890A AR 61.24£3.69% FhaE o] FA AL
2 fosgt Wk gldlh

<3 39> Aol ot CWG7F 7HE & Hatghs Yebila, CGe 7 ¢
& ks dER

<¥ 39> o] 9F4A] Right 135° Walo| djgt A} ($1: Nm)
A A4 (pre) AFS-(post) ¢ p
IPG 59.7+7.11 62.9+7.01 —4.888 .001"
CWG 61.4%4.01 63.4+4.47 —-5.718 000"
CG 61.7+3.08 61.2+3.69 1.260 .240

#xp< 01, **%p<.001

<¥ 40> o] <FA4A] Right 135° L= E2HEA Ax}

A n HE  EFEAA F P Tukey test
IPG?

CWGP 30 62.54 5.15 456 639 c<a<b
CG*

<X 41> o] eF¥A Right 135° Ht 7+ A% #HE(Tukey test) 23
qAd 9 Tz EFxk D
CWG—IPG .55 2.350 .970
IPG—-CG 1.6 1.972 774
CG—-CWG 2.1 1.972 .633




—— PG —m—CWG —a—CG

<% 23> Fo] 9+AHA Right 1359 Wi}

8) o] AAA 180°¢] w3}

o] oFAA 18079 W3l <X 42>, <@ 24>3F Pk 7€) 18090 IPG
& AR 55.9£8.63014 AR 59.5£7.38% F7bHo] SAHo® felg Wt 9l
= Aoz YETHp<.01). T3 CWGoIME Abd 53.3+5.51004 AL 56.344.08
2 Z7teo]l BAA SR o Wit e o' YERHTHp<.01). ¥HH CGE At
A 57.6£3.02014 A}F- 56.61£2.94% FHAaF o] BAFH R Fo3 Wil gl

<3 43> Ayl 9P IPG7} 7S & Hahs UERa, CWGE 71 W& it
= vhERAT

<3 42> o] QFHA 180° Wzl gk A} (¢k9]: Nm)
A AFd (pre) AF$(post) t D
1PG 55.9+8.63 59.5+7.38 —-4.112 .003™
CWG 53.3+£5.51 56.3+4.08 —4.591 .001™
CG 57.6+£3.02 56.6+£2.94 2.029 .073
*xp<,01



HAd n A7  EFHA F P Tukey test
IPG?

CWG" 30 57.12 5.10 1.917 .167 b<c<a
CG°

<X 44> 3] oFgA 180° Ft 7+ AS HZ(Tukey test) A}

g 3 T 3 xFoxt D
CWG—-IPG —4.2 2.214 153
IPG—CG 2.8 2.214 410
CG—CWG 1.3 2.214 .809
——IPG —m—CWG G

<I¥ 24> 10| A 1809 W3}



— A
3. 54

(2o wa

ols

1) 60°/sec Left Al peak torqued 3}

60°/sec Left A<t peak torque®] W3l= <3F 45>, <19 25>9} At} PGS
AP 198.318.78914 ARE 206.3£7.57= 7ol BAMCR Fodt Wt Q=
Ao 7 VEPITH p<.001). T3 CWGOlAME= APH 198.7+9.23904 AFS- 209.348.11
2 F7keo] FAACE fFod Wl e Ao® UERHTH(p<.001). RHE CGE
AP 195.516.559014 AR 193.746.55% FAaE o] BAHoR Fodt W= (I3
=3

<3 46> A¥el ofstl CWG7F 7HE & sdvtghs YElaL, CGe 7 o
S FAs e " k) Afols dolny] fste] AL AFS g Ay}
[PG—CG(p<.01)olA] FAX R frolgh Wl yeptor, CG—CWG(p<.001)olA1%=
AR folgt Wt YEith

<3 45> 60°sec Left Al p.t H3lol] 3zl Az} (2rel: Nm)
Gk AP (pre) AFF(post) t P
IPG 198.3£8.78 206.3+7.57 —12.312 .000™
CWG 198.7£9.23 209.3+8.11 —11.818 .000™
CG 195.546.55  193.746.55 1.090 304
*xxp<.001

<3 46> 60°/sec Left Al p.t Lufx] B4k Ax}

A n Y ETEA F P Tukey test
IPG?
CWGP 30 203.1 9.93 12.38 .000™ c<a<b
CG*
s p< 001



<3 47> 60°/sec Left A< p.t Ft 7He] A% HZ(Tukey test) A3}

e 9 o 2 FEa p
CWG-IPG 3.0 3.327 644
IPG-CG 12.6 3.327 0027
CG-CWG —15.6 3.327 000"

#%p< 01, *x¥p<.001

——IPC —m—CWE —a—CG

<1¥ 25> 60°/sec Left 21+ peak torque®] W3}

2) 60°/sec Right Al peak torque?] W3}

60°/sec Right A<+ peak torque®] W3l+= <3 48>, <19 26>9} @t} PG
AR 191.442.63904 ALF 200.2+3.730.8 F7tEo] EAXCR Fol3h Wiy} gl
= Ao YEPHTHp<.001). B3 CWGOIA % AP 193.443.560014] AR 203.844.80
7k EAF o ® fFolgk Wsht e Ao® YERTH(p<.001). ¥FH CGE= AL
A 195.8+4.9690 4 AFE 194.546.31% ZHAEo] EAZ R fold Wil ¢l
o},

i



< 49> Ayl st CWG7F 7M=& Hvrgks YEbaL, CGe 7H 3

< Fugs vt Jd 3] 2olg dopuy] flste] Alg HSS AR A3

IPG—-CG(p<.05)°4 FAXo=E fFolst Wyl Yehstor, CG-CWG(p<.01)olA%=

<

A OZ folg walh ek,

<3 48> 60°sec Right A< p.t W3}e] thal Az}

(+$): Nm)
A A (pre) AR (post) t D
IPG 191.4+2.63 200.243.73 —~12.100 000
CWG 193.4+3.56 203.844.80 —~7.889 000
CG 195.8+4.96 194.5+6.31 1.186 .266
#xkp<,001
<X 49> 60°/sec Right Al p.t SLujx] EAHEA Aw)
At n Ut  EFHUA F P Tukey test
IPG?
CWGP 30 199.5 6.24 8.58 .001™ c<a<b
CG*
xxp< 01

<3} 50> 60°sec Right A< p.t

Ak ko] A AZ(Tukey test) A3
A 3 =2 EFA} p
CWG-1IPG 3.6 2.264 267
IPG—-CG 5.7 2.264 .046"
CG-CWG -9.3 2.264 .001™
#p<.05, *xp<.01




—+—IPG —m—CWE —a—CG

h— = a3

(V=] =1 (Ve {=]
\

\
\
N\

\

\

\

\
| |

5
\
\
\
A \

[ B T =}
R R - R T - B =]
= - T

=

<71¥ 26> 60°/sec Right 2l<* peak torque?| H3}

3) 60°/sec Left = peak torqued W3}

60°/sec Left =+ peak torque®] W= <3 51>, <18 27>¢} Zt} IPGS A}
A 137.5£2.360014 AFF 141,612,172 S71E0] BAHCR Fodt Wiyl gl A
° 7 YEPFTH p<.001). FE3 CWGOIA = AFA 138.2+2.820014 A% 145.6+3.27=
S7tE 0] EAF o7 Fol3k Myl gl Ao® YERITHp<.001). W CGE AFA
138+2.30914 A§ 136.9+£3.98%2 #AEo] FAHo R {oldt Wsl= §lrth

<3} 52> Ao ot CWG7F 7HE 2 Haghs Yebila, G 7 @
S FAgs veERTh A 7k Aols dopry] flsle] AL TS AAE A
CWG—IPG(p<.05)ellA BAIHCZ folst WsPrt Uelskal IPG-CG(p<.01)ellA Al
Howw o3t Myl velston] CG-CWG(p<.001)olXH % BAZ R #2131 W3}
7} etk




<3 51> 60°sec Left =<* p.t H3}o| st 23} (¢k$): Nm)

A AHA (pre) AL3-(post) ¢ P

IPG 137.5+£2.36 141.6x2.17 —6.997 .000™

CWG 138.242.82 14564327  —10.781 000"

CG 138£2.30 136.9+3.98 1.009 339
#xkp< 001

<3 52> 60°sec Left & p.t Yoz A2 Ax}

A n A i F P Tukey test
IPG?

CWGP 30 141.3 4.77 18.17  .000™ c<a<b
CG*
s p< 001

<X 53> 60%sec Left &< p.t et o] A% AF(Tukey test) A3}

e d 7 2 ZFE3 p
CWG-IPG 4.0 1.445 026
IPG—-CG 4.7 1.445 .008”
CG-CWG —8.7 1.445 000"

xp<,05, *xxp<.01, #xxp< 001

——IPG —m—CWE —a—C(G

<718 27> 60°/sec Left == peak torque® =3}



4) 60°/sec Right &+ peak torque? W3}t

60°/sec Right =+ peak torque?] W3dl= <3 54>, <19 28>} At} PG
AFA 13644.42004 AFSE 140.443.400.% F7lo] BAZ R Fo3 W3yt Qe
Ao g YePItHp<.001). T3 CWGOlM = APA 135.5+3.379014 A% 142.3+£2.98
2 Z7ho] FAFCE fogk Wyt Sl Ao® yERtH(p<.001). ¥ CGE
AP 140.742.059014 AFE 13945188 ZAaHo] EAIZ R Fol3k W= g
=

<3 55> Ao o CWG7F 7HE & Hitghs Yebila, CGe= 7 ¢
& Bgks v

<3 54> 60°/sec Right =< p.t ¥3lo] tfst Az} (T$]: Nm)
A A (pre) AR (post) t p
IPG 136+4.42 140.443.40 —5.659 .000™
CWG 135.5+3.37 142.3+2.98 —8.652 .000™
CG 140.742.05 139+5.18 1.484 .339
wik p< 001

<X 55> 60°/sec Right = p.t YYufx] FAHEA Az

AT n Bt E=Hx F P Tukey test
PG

CWG" 30 140.5 4.07 1.73 195 c<a<b
CG*

<3 56> 60°/sec Right & p.t It 7+ A AZ(Tukey test) A3}

e 4 7 & ZF3t p
CWG—IPG 1.9 1.777 541
IPG—CG 1.4 1.777 714
CG-CWG —3.3 1.777 171




+— CG

ol

——IPG —m—CW

<71¥ 28> 60°/sec Right =<+ peak torque?| H3}

5) 180°/sec Left A1 peak torqued] M3}

180°%sec Left A<+ peak torque®] W3ah= <3 57>, <19 29>} gt} PGS
AP 103.342.869014 AFF- 109.4+3.500.82 Z7tEo] SAZo® Fo3t Wiy} =
Ao VERHTHp<.001). B CWGOlA % AFA 105.543.920014 ARE 112.4£3.16
o= FtEo] BAIHoR folgk Wt = AR UERRTHp<.001). ¥HA CGE
AFA 106.7£2.45004 AFS- 105.443.022 7HAaEo] EAZ R Fo3 Hil= Q19
=3

<3 58> Al ot CWG7F 7 %2 Hgks debilla, CGe 7 @
s vERTh Hd 7he] Aol dolny] S8l AR HSS AR A
IPG—CG(p<.05)°l|A AR foldk Wsrt vehger, CG—CWG(p<.001)oA %=

AR frolgh Wyt vt

o

Kol
T

o

v



<3 57> 180°%sec Left A< p.t W3l tf3t A3} (+¢]: Nm)

A AHA (pre) AL3-(post) ¢ P

IPG 103.3+£2.86 109.4+3.50 —9.796 .000™

CWG 1055£3.92  112.4+3.16 ~9.000 000"

CG 106.7£2.45  105.4+3.02 1.013 337
#xkp< 001

<X 58> 180°sec Left A<+ p.t Yujx] EAHEA 2y}

A n HE  EFFAA F P Tukey test
PG
CWGP 30 109.0 4.27 11.75 .000™ c<a<b
CG*
sk p<.001

<3 59> 180%sec Left Al p.t At 7+o] ALE AZ(Tukey test) A}

A 3 o 2} EF23} p
CWG—-IPG 3.0 1.448 115
IPG-CG 4.0 1.448 027"
CG—CWG ~7.0 1.448 .000™

xp<,05, *xxp<,001

—t— PG —m—CWG CG

<71¥ 29> 180°/sec Left Al<* peak torque?] W3}



6) 180°/sec Right Al peak torque® W3}

180°/sec Right A<+ peak torque®] W3l= <3 60>, <19 30>¢} 2t} IPG
AP 105.644.420014 AL 112,345,572 F71Eo] EAHo R 2|3 W3lr}
Ao g VEPITH p<.001). BE3F CWGOlA % AbA 106.4+4.03¢014 AMS- 114.6+3.65
= 7 el AR FoF Wt v Aow yehgtH(p<.001). ¥ CGE
AP 104319914 AFF- 103.1+4.142 7HAaEo] BAZ 2 #2)3 Wal= 19tk

<3t 61> Aol ofstdl CWG7F M & Bogks debdla, CGe= 7P 9

o HEgs ek A 7k FolF Slohur] $lsjel A PEL

22 AAG AT
IPG—CG(p<.001)ol|A EAFC R oIt Wspr| Yehton, CG-CWG(p<.001)oM %=

AR ol Walh Vekei,

<X 60> 180°sec Right 4l p.t W3l o3k Az}

4 (42]: Nm)
A AFA (pre) AF(post) t D
IPG 105.6+4.42 112.3+£5.57 —8.199 .000™
CWG 106.4+4.03 114.6+3.65 —10.250 .000™
CG 104£3.19 103.1+4.14 770 461
o p<.001
<3 61> 180°sec Right A< p.t LAux] EAHEA Ay}
A n S T 2 F P Tukey test
PG
CWGP 30 110 6.68 18.00 .000™ c<a<b
CG*
e p<.001




<3 62> 180%sec Right A1 p.t A+ 7+e] AL AZ=(Tukey test) A3}

A< 3 & 2 ®#FE2} D
CWG—IPG 2.3 2.028 .502
IPG—-CG 9.2 2.264 .000™
CG—-CWG -11.5 2.264 .000™

wkxp< 001
—— PG —@—CWG —a—(G

<71¥ 30> 180°sec Right A<+ peak torque? W3}

7) 180°/sec Left = peak torqued W3}

180°/sec Left =<+ peak torqued] W3li= <% 63>, <19 31>} #t} PG
AFA 93.143.41004 AL 100+3.77% Z7lEo] EAH O o8 wsr}t 9= A
o8 YePITHp<.01). T3 CWGolAE AR 94.943.84004 AKE 102.5+2.630% 7}
Hol A= ol WP} gl Aom YERITHp<.001). ¥ CG= AR 92.744.87
oA ARF- 90.543.17% FAE|o] SAHS R Fofgk wish= glslch

<¥ 64> Aol oJshd CWG7F 7V & Hoghs veldal, CGe 7P W et



e Lhebch, et 1) Kjolg Slohi] Slske] A 752 AR 3 IPG-CG(p<.001)
o] Mo folgh Wsp UEtor, (G-CWG(p<.00)OE EAH o2 feojg ws)
7} Ut

N

<3 63> 180°/sec Left w=<+ p.t W3}ol| th3+ Az} (vF$): Nm)
A AFd (pre) AF$-(post) t D
IPG 93.1£3.41 10043.77 —-5.037 .001™
CWG 94.9+3.84 102.5+2.63 -10.585 .000™*
CG 92.7+4.87 90.5+3.17 1.332 216

#kp<.01, #xxp<.001

<3 64> 180%sec Left = p.t YYulx] EAHEA Ay}

A n AL  EFTHEA F P Tukey test
IPG?
CWG" 30 97.67 6.11 38.51 .000™ c<a<b
CG°
w3k p< 001

<3 65> 180°sec Left &< p.t A 742 AFS AZ(Tukey test) A}

3 3 o 2 EEQA p
CWG—-IPG 2.5 1.443 212
IPG—-CG 9.5 1.443 .000™
CG-CWG —12.00 1.443 .000™
wkr p< 001
—— PG —m—CWG —a—CG

=

[ R+~ T - < TR = IR Y= N « Y R -
= Fo ca o th

<19 31> 180°sec Left =<+ peak torque? W3}



8) 180°/sec Right &F peak torqued 3}

180°/sec Right &=<* peak torque?] W3l= <3 66>, <19 32>9} #t} PGS
AFA 93.7£3.400014 AFS 101+3.682 F7lHo] EAH R Fo3% Wiyt = A
o2 YERGTHp<.001). 3 CWGOIAME AP 94.7£4.19014 A}$- 104.3+3.332.2
F7tEo] BAFe R fo3 W dE Ao YeERGTHp<001). ¥HA CGE AR
96.844.36°14 AFE 95.6+£3.40°0.2 7Faso] FAXHCR fofdt Wl glith

<3t 67> Al oJshH CWG7F 7H %2 Haraks JeRla, CGe 7P v s
S HERTE JE 710 Aol doliy] f1sle] AR A5S ARG A3 IPG-0G(p<.01)°
A BAEOR felsh wshl UeRtkon, (G-CWG(p<.00D)ol = SAX o= 23t Mapr} 1}
EpsiTk

o

Ein

<3 66> 180°sec Right =< p.t W3}ol tist Az} (<Fl: Nm)
A A (pre) AFE(post) ¢ P
IPG 93.7£3.40 101+3.68 —13.064 .000™
CWG 94.7+£4.19 104.3%+3.33 —10.157 .000™
CG 96.8+4.36 95.6%3.40 992 347
wx%p<.001

<3 67> 180°sec Right = p.t YUujx] EAHEA A}

A n b T e bl F P Tukey test
IPG?
CWGP 30 100.3 4.95 1595  .000™ c<a<b
CG*
wkk p< 001



<3 68> 180°sec Right = p.t He 7+9 AFE HA5(Tukey test) A}

e 3 A FE2A} p
CWG-IPG 3.3 1.555 104
IPG-CG 5.4 1.555 .005"
CG-CWG —8.7 1.555 000"

#xp< 01, *x¥p<.001

—— P —m—CWG —a—CG

THATFEHS] Fae] WslE <F 69>, <19 33>9 @l F3e] WA
IPGE AMA 114.4+3.56004 AFS 117.642.312 S/} o] EAF o= f3k W
37t e AHoZ YERGTHp<01). sHAIRF CWGolA = AR 115.4+2 5004 AR
115.7+1.88% W37l yelgdA e Aoz fo3 Wil qUodth. CGe AHA



AHez freogh Wsh= gl

of

1154454004 AMF- 114.3£4.69% A% o]
H ek e, CGE 1 e

=

<3t 70> Ay ot IPG7F 7MY =&

Bowas HEr

<3} 69> WATFEHS == Wstel] gk A3 (91 )
g AFd (pre) AF$(post) t D
IPG 114.4+3.56 117.6+2.31 -4.951 0017
CWG 115.442.5 115.74+1.88 -1.000 .343
CG 115+4.54 114.3+4.69 1.076 .310
#xp< 01
<E 70> uWAVFEHES =3 AYeH Bakt Ay
iy n A  ETZHA F P Tukey test
IPG*
CWGP 30 115.87  3.391  2.659  .088 c<b<a
CG*

<3 71> aWA7FE] = fe ko] AR A5 (Tukey test) A}

S 3 7 % nF03) p
CWG—-IPG —-1.9 1.437 .395
IPG—-CG 3.3 1.437 .073
CG—-CWG -3.3 1.437 .073




—+—IPG —m—CWG —a—CG

118

AHATFEHS A Wl <F 72>, <I¥ 34>9} P Aol walelA
3+2.05004] AFE 20.241.030.2 Z7lHo] BAHoR Fols W

71 JdE Aoe2 YEFGTH(p<.001). kAR CWGl A= AP 26.6+0.9690 AR
27.1£1.192 W7t YeEpgAw FAAeR fofgh Wske itk CGe AR
271244004 AFS 26.8+2.39% 7AE FAHSR Fofdt WslE 1

<3 73> Aze|| ot IPG7F 7MY =& Haks e, CGe 7P W et
s YERlTh e 719] XolE dohr] flele] AR H5S AAIRE 23 CWG-IPG(p<.05)
o BAK R Feldt Wk} Yelskor, IPG-CG(p<0DoM= BAX R foldh Wb} o
ERsirt



<3 72> aWE7FEEe A sl uig Ay} (9):

A AHA (pre) A}3-(post) t D
IPG 26.3%£2.05 29.2%1.03 —6.018 .000™
CWG 26.6%£0.96 27.1£1.19 —1.464 177
CG 27+2.44 26.8£2.39 391 .705
% p< 001
<3t 73> AA7FEH S A AR Bk Ay
A n A  ETHA F P Tukey test
IPG?
CWG" 30 27.7 1.932 6.231 .006™ c<b<a
CG*
#*%p<.01

<FE 74> WEIFEEY AA He ko] A% A (Tukey test) A3}
o>

A 3 o 2 xF3t p
CWG—IPG -2.1 741 023"
IPG-CG 2.4 741 .009™
CG-CWG —.30 741 914

#*p<.05, *xp<.01

73]

G

——IPG —m— W




3) 1HA/EHS YA A3l

A s o] Weks <3 75>, <a¥ 35>9 Ptk 9|He] Wl A PG
= AR 3514242004 AR 37.3+£2.62%2 F7lE o] EAZ R Fo3 Wl o=
Aoz Yepdth(p<01). dAIF CWGOlME AP 35.242.34004 A% 35.8+2.2%
Wsh7F JeRGAIRE SAIR o R folgk Wl qllth CGE AR 35.1£3.6300A4] A}

Baks e

<3 75> e e] oxd wstel oigt At (91 )
HAd AFd (pre) AF$-(post) ¢ D
IPG 35.1%£2.42 37.3%2.62 —4.975 .001™
CWG 35.2%£2.34 35.8+£2.2 —1.964 .181
CG 35.1£3.63 35+3.59 171 .868
#xp<,01
<3 76> AWHETFEHS o delvix] FAHEA A
A n Pyad  EEFTR} F P Tukey test
IPG?
CWG" 30 36.03 2.93 1.660 209 c<b<a
CG°

<¥ 77> 1WE7FsHSY A Hek 7ke] AL HF(Tukey test) A3}

A 3 o 2t EF23} p
CWG—-IPG -1.5 1.281 480
IPG—CG 2.3 1.281 190
CG-CWG —.80 1.281 .808




——IPG —a—CWGE —a—CG

-

<13 35> nPAILEHSY e W

) TWEFERS WA Wt

TPATFEN Y Ao Waks <F 78>, <@ 36>9 7tk we] Wl IPGE
AP 31.521.78014 ARF- 341112 ST BAKCR freofgh W} ol AoR
YERFtHp<.001). A% CWGolAE AP 31.241.68 A 31.4+1.5% W3p7} veERgA]
T BAK R fFolgk Wshe glodth CGE AP 32.4£1.95004 ALS- 32422 7HA4E]o]
EAX R Frefgk wish= glolth

<} 79> Aze) oJshd IPG7} 7M=& BEakS vEklal, CWGE 7 W 3
e vERITE Jek 110] Xolg dohiy] flele] AR HES AARE A CWG-IPG(p<.01)
o BAR R FoI3 e} vEkkon, IPG-CG(p<.05) M BARCR fofgh wap) v}
ERsirt




<3 78> uE7FEEe W skl o A (ek9l:

A AFA (pre) AR$-(post) t D
IPG 31.5%1.78 34.1x1.1 —5.750 .000™
CWG 31.2%+1.68 31.4+1.5 —.688 .509
CG 32.4%£1.95 32x2 .937 .373
sk p< 001

A n b ST S b F P Tukey test
IPG?
CWGP 30 32.5 1.92 8.064 .002* b<c<a
CG°
wxkp<.01

<3 80> uEZFEHS] W HAek (ko] AR A5 (Tukey test) A3t

< 3 2 FEA} p
CWG—-IPG —2.7 706 002"
IPG-CG 2.1 706 016"
CG-CWG .60 706 676

#*p<.05, *xp<.01

@
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5) n&d7eHS NI He w3k

AWE7FEES W] Wshe <¥ 81>, <y 37>9F Utk uisde] Wil
IPGE AP 41.9+1.720014 ALS- 4441247 Z71=o] SAZ R Fo3l Wil =
Aoz YERITHp<.001). AT CWGOIA = AP 41.241.030014 AFS- 41.6+1.172 W
37 UERAIT SAA R gk Wshe Itk CGE AP 42.5%2.06004 AR
42.242.09% 7ol EAM R folgh Wsh= gIrh

<3 82> A o3 IPG7t 7P =& Bataks yEblal, CWGE 7P W 3+t
s yERlth e 710] Xols dohr] flelo] AR S AAIRE 23 CWG-IPG(p<.01)
o] BARCR feldk Wb} Ueptor, IPG-CG(p<.05)o = BARCR feldh Wsb) v
EpsiTk

<3 81> A¥A7FsRS W3l wste] digh A3} (91 )
At AFA (pre) AF-(post) t D
IPG 41.9+1.72 44+41.24 —6.678 .000™
CWG 41.241.03 41.6%1.17 -1.809 104
CG 42.5+2.06 42.242.09 519 616
w#% p<.001
<3 82> u¥tdrbsNe] WSl ddufA] Bk At
iy n A  ETHA F P Tukey test
IPG?
CWGP 30 42.6 1.83  6.382  .005" b<c<a
CG*
#%p<.01




A
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=
St
=
N,
.
()
o
S
>
o
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12 (Tukey test) A3}

e 9 o 2 FEa p
CWG-IPG —2.4 699 005
IPG-CG 1.8 699 0417
CG-CWG .60 699 671

#*p<.05, *xp<.01

——IP5 —m— (WG —a—CG

i = f I
= ST R - O S
b b

|
(=] i - (53} (=] (¥, Lo (52}
[
l
|

o)
-
Ln

IFEIPEAS] 9EHe] WMEl= <X 84>, <1¥ 38>9) 7T} 93] 7] wislA]
IPGE= AFA 41.6+2.06004] AFS 43.5+1.58% F71E o] EAZ o2 F-o3 Halr} ¢l
o2 YERRTHp<.01). 3FATF CWGOlA = AR 41.7£0.94914 AR 41.5+1.08
Eo] BAIHoR folgh Bish= fISth CG= AR 4242.62004 ARF- 4142.49
awe] FAHCR fost W= giqlrh
<3t 85> Aol el IPG7} 71 % Hd kS veliaL, CGe 7HE B
s dEREE e 31e] ZelE ol flsle] AR H5S AAIRE A3 IPG—CG(p<.05)

al

>N

1
T

i

Bk




=

ol EAH 0= §olat st e

<3 84> AHE7FsHE] 93] W] gk Ay} (9
A AFA (pre) AF$-(post) ¢ D
IPG 41.6£2.06 43.5£1.58 —3.767 .004"
CWG 41.7£0.94 41.5£1.08 .802 443
CG 42+2.62 41+2.49 2.236 .052

#kp< 01
<3 85> IHH7FsHS 9s|A dUujx] FAHEA Az
A n HAd  EFHAHA F P Tukey test
IPG?
CWGP 30 42 2.06 5.309 011° c<b<a
CG*°
*p<.05
<3 86> IIAFEUS) 9187 A 7He] AT AF(Tukey test) 23}
49 3 7 3 5203 p
CWG-IPG —-2.0 812 .052
IPG—-CG 2.5 812 013"
CG—-CWG —.50 812 813
*p<.05
——IPG —m—CWG oG
is = ‘
= FRE P T
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of weh AAsET

Z|FdetE s 22O A 508, F 33], 1273 1Al A Al FFste] 45
Ao g 29HA, 3GAR yirol tke Vd g s e or 11353l
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