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The effect of pilates exercises on isokinetic muscular strength
and balance in lower limb"s for young aged women

Na-Ri Lee', Sin-Jung Yun”, Kwang-Soo Choi’
'Jeollabuk-do Paralympic Committee
“Division of sports Medicine, Woosuk University
*Division of Health and Welfare, Woosuk University
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Abstract This study was performed to provide data for developing a more effective and practical pilates exercise
program for young women. To meet this purpose, 20 young women were assigned to both groups. The experiment
was conducted according to the experimental procedure. Ten subjects in the pilates exercise group performed exercise
for 60 minutes everyday at a frequency of 3 days per week for 8 weeks. The subjects in both groups were measured
for their physical composition, isokinetic muscular strength in legs, and body balance before and after the experiment.
After 8 weeks, the pilates exercise group's body composition showed significantly increased muscular amount (p
<.01). There was a statistical increase in knee joint muscle function. For the right knee joint and left knee joint,
right knee joint extensor muscle's maximum muscular strength and total work significantly increased under conditions
of 60°/sec (p<.05). Under conditions of 180°sec, there were statistically significant increases in left knee joint flexor
muscle's maximum muscular strength (p<.05). For balance, balance of both legs and right leg showed statistically

increases (p<.05).
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SEN
(M£SD)
BMI

20.89+2.69

19.41+2.00
1.396(0.180)

)

i

Weight(kg)
51.83+6.99

57.48+6.93
1.815(0.086)

Height(cm)

163.77+7.33
163.81+6.74
0.013(0.990)

Age(yr)
24.20£1.14
25.101.66
1413(0.175)

Table 13} 2t}

e}

=3
10)
=10)

Group
CG (n=
PEG (n
t (p-value)

Table 1. Physical characteristics of experimental groups
CG, Control group PEG, Pilates exercise group BMI, Body mass index

e debe s 5 H HH(Pilates exercise group, PEG)
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Table 2. Pilates exercise program

Xerci rogram trength time
exercise progra streng (min)
1. ankle stretching
2. knee stretching
3. squat
4, spine twist
S. leg short spread and press knee 20
6. leg long spread and to feet
seconds
warmin 7. full locust pose /
u g, steanding clasp and bending forward
P 9. backwrod clasp and bending forward 10
left,
exercise 10. shoulder rolls rioht
11. crossing arm and shoulder adductor oie
12. backwrod arm and pulling albow times

13. neck rolls

14. wrist rolls

15. twisting wrist and pulling

16. spreading forward arm and shaking
17. wrist ankle shaking

. biceps brachii exercise

. triceps muscle of arm exercise

. the middle deltoid exercise

quadrl(j,cps mus?lc of thigh exercise 12RM

. hamstring exercise 3set 40
hip joint dbducent exercise

. hip joint adductor exercise

. free tibialis exercise

. gastrocnemius exercise

main

exercise

e N N N

1. hand to knee with streatching pose
2. standing separate leg head to knee
3. hands to feet
4. spine twisting pose 20
finishing 5. the spine stretch seconds
6. awkward pose left,
7. standing and bending clasp forward leg right
8. standing and bending clasp backward leg  one
9. crossing arm and shoulder adductor times
10. neck stretching

exercise

WIS Hetdle Foln, TEHHUAL A T
< Aoty A9 Ay A Fof 7 ko] P
zkol & HlaLst] $l8ke] A A (ttest) = AAIBFATE B
3 2 Ak pre-test} post-testS H|1w3}7] 95ke] T
SH| 2L t-7 4 (paired t-test) S ©]-&3F1 M, pre-test &
= AASE AETH 279 post-testol]l ek i
HILE A7) fl8te] S AHEA(ANCOVA)S AA
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Ak ok e 7 owa g ek Aot B

gk 2ol 7} YA THp>.05).

Table 3. The change of body fat

Group pre-test post-test t (p-value)
CG 23.48+4.51 23.66+4.36 0.783(0.454)
PEG 22.08+2.45 22.0442.76 0.187(0.856)
t (p-value) 0.862(0.400) 0.992(0.334)

CG, Control group PEG, Pilates exercise group
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Table 4. The change of muscle mass

Group pre-test post-test t (p-value)

CG 37.81+4.60

PEG

38.00+4.59
38.30+4.99

0.787(0.452)

40.04+4.80 ° 7.264(0.000)" "

t (p-value)  0.140(0.890) 1.060(0.303)

CG, Control group PEG, Pilates exercise group
*p< .01
b Significant difference of 1% level from ANCOVA
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Table 5. The change of peak torque in right knee
extension at 607/sec

Group pre-test post-test t (p-value)

CG 112.70+21.48 111.40+21.07 0.667(0.522)

PEG 112.90+20.60 121.80+24.80 * 2.294(0.047) "
t (p-value) 0.021(0.983) 1.011(0.326)

CG, Control group PEG, Pilates exercise group *p< .05
a Significant difference of 5% level from ANCOVA
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Table 6. The change of total work in right knee
extension at 60°/sec
Group pre-test post-test t (p-value)
CG 340.60+81.98 319.30+65.22 1.432(0.186)
PEG 335.30+60.32  351.20+62.45 ¢ 2.326(0.045) ‘

t (p-value) 0.165(0.871)  1.117(0.279)

CG, Control group PEG, Pilates exercise group *p< .05
a Significant difference of 5% level from ANCOVA
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Table 7. The change of peak torque in left knee
extension at 607/sec

Group pre-test post-test t (p-value)

CG 118.80+17.01 116.30+16.85 1.213(0.256)

PEG 115.70+18.44 122.10£22.22 ¢ 1.829(0.101)
t (p-value) 0.391(0.701) 0.658(0.519)

CG, Control group PEG, Pilates exercise group
a Significant difference of 5% level from ANCOVA
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Table 8. The change of total work in left knee
extension at 60°/sec

Group pre-test post-test t (p-value)
CG 344.60£66.79  335.80+61.77 1.800(0.105)
PEG 341.30+75.67  357.90+75.52 1.708(0.122)
t (p-value) 0.103(0.919) 0.716(0.483)

CG, Control group PEG, Pilates exercise group

3.2.5 60° /secOlN 22X &HH
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Table 9. The change of peak torque in right knee

Table 12. The change of total work in left knee flexion

flexion at 607/sec at 60°/sec
Group pre-test post-test t (p-value) Group pre-test post-test t (p-value)
CG 58.80+10.52 60.4010.29 1.214(0.256) CG 196.60+49.41 191.70+49.38 0.935(0.374)
PEG 62.10+14.81 63.7010.49 0.718(0.491) PEG 197.70+45.60  213.80+39.73 1.497(0.169)
t (p-value) 0.575(0.573) 0.710(0.487) t (p-value) 0.052(0.959) 1.103(0.285)
CG, Control group PEG, Pilates exercise group CG, Control group PEG, Pilates exercise group
3.2.6 60°/secOlM REXF £2H 22 & U 3.2.9 180° /secOliM 2% &8t AMZ Zi2H
HS H3
Ag A - & Yehd 60%/secoll A 8% 3 E A% A - et 180%secoll A LE% &34 A
% e wisel] Uk A BAAN QG v va 2 2 Avked sl U@ $A% 2449 98 ) v
FRRA A3 BE fOlE Aok GTE=05). D FEARA A3} BE fol@ Ao)7} 92THp>.05)

Table 10. The change of total work in right knee
flexion at 607/sec

Table 13. The change of peak torque in right knee
extension at 180°/sec

Group

pre-test post-test t (p-value) Group pre-test post-test t (p-value)
CG 185.20+33.88 175.80+30.39 1.410(0.192) CG 115.50+21.59 113.30+20.35 1.190(0.264)
PEG 186.60+45.70 198.10+32.90 1.577(0.149) PEG 114.10+28.62 114.50+21.52 0.084(0.935)
t (p-value) 0.078(0.939)  1.574(0.133) t (p-value) 0.124(0.903)  0.128(0.899)
CG, Control group PEG, Pilates exercise group CG, Control group PEG, Pilates exercise group
3.27 60" /secOlM 21Z £#HE =22 2 3.2.10 180° /secOilM 22X £#A AMZ & U
tH3| H3|
AF A -5 YERE 60%/secoll ] 9% 3 E AE A - F YERd 180%/secll Al 8% &3 A
=g wstel gk FAA AT A ol vlae] 2 F A Wstel] tigk FAA £AAR Hd o vl
Al CGSF PEG E5F 93 2Fo]7} fIATHp>.05). Table 9 FEAHEAY Ay 2% F2og 2o]7t fiAth(p>.05).
113} o] ek b gkt At 5%2] FEAlA
o3t 2o 7} ANTHp <.05). Table 14. The change of total work in right knee
extension at 180°/sec
Table 11. The change of peak torque in left knee Group pre-test post-test t (p-value)
flexion at 60°/sec CG 341.10481.82  332.80+73.98  1.186(0.266)
PEG 336.00£72.06 336.50+53.71 0.050(0.961)
Group pre-test post-test t (p-value)
t (p-value)  0.148(0.884)  0.128(0.900)
CG 57.50410.26 56.90+9.94 0.709(0.496)
PEG 60.00+11.62 63.90+11.25 “ 1.958(0.082) CG, Control group PEG, Pilates exercise group
t (p-value)  0.510(0.616) 1.475(0.158)
A A 3.2.11 180" /secOllM 1% &£EHE M2 X2
CG, Control group PEG, Pilates exercise group
a Significant difference of 5% level from ANCOVA H 3
A8 A -5 YERd 180%secoll Al 9% S Al
Q|xx inl¥.5| —1 = Qlaf 3| - - -
3.2.8 60" /secOliM 2% SE 22 & LY Wi Hyow wag ga =44 2449 @% U vl 2
PARS o X éé 2yl A LI * -
2 A - F e 60°fsecol A 9% SHE S F pugny An mE go9 1ol 5ITHp>.05)
A= Wstel] gk SAA EAZI Jok f v g F
BARA A3 W fol@ Ho)7h fRrkp>05)

695



FAFE & =EA ATA A1LB, 2016

Table 15. The change of peak torque in left knee
extension at 1807/sec

Table 18. The change of total workin right knee
flexion at 180%/sec

Group pre-test post-test t (p-value) Group pre-test post-test t (p-value)
CG 72.50+9.54 70.50+9.03 1.732(0.117) CG 138.80+37.07 137.20+36.90 0.238(0.817)
PEG 72.8048.69 77.30£14.02  2.053(0.070) PEG 150.60+51.25  161.80+37.25 1.227(0.251)

t (p-value) 0.074(0.942) 1.289(0.214) t (p-value) 0.590(0.563) 1.484(0.155)

CG, Control group PEG, Pilates exercise group

3.2.12 180° /secOllM 1% £EH M2 & U

Table 16. The change of total work in left knee
extension at 180°/sec

Group pre-test post-test t (p-value)
CG 231.10+£51.54  225.90+50.11 0.563(0.587)
PEG 241.70£23.09  250.50+50.86 0.824(0.431)
t (p-value) 0.593(0.560) 1.090(0.290)

CG, Control group PEG, Pilates exercise group

Table 17. The change of peak torque in right knee
flexion at 1807/sec

Group pre-test post-test t (p-value)
CG 42.00+9.91 43.10+9.96 1.160(0.276)
PEG 45.80+16.27 48.40+11.11 1.100(0.300)
t (p-value) 0.631(0.536) 1.123(0.276)

CG, Control group PEG, Pilates exercise group

696

CG, Control group PEG, Pilates exercise group

3.2.15 180" /secOilM 2% S&H 22 2

A7 A - F uehd 180%%secol A 9% Sl 2+
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o 2 el M FRAHEA Ad) o8 Aozt g1l

Table 19. The change of peak torque in left knee
flexion at 180%/sec

Group pre-test post-test t (p-value)

CG 39.40+12.47 39.60+12.69 0.234(0.820)

PEG 43.10£11.31 48.30+8.17 2.909(0.017)
t (p-value) 0.695(0.496) 1.823(0.085)

CG, Control group PEG, Pilates exercise group *p< .05

205 ol A 1k HaONH FRAEA A3} 5% £F
o1 o5 Aol7k UATHp<.05)

Table 20. The change of total work in left knee flexion
at 180"/sec

Group pre-test post-test t (p-value)

CG 127.20+43.60 126.60+38.45 0.152(0.882)

PEG 140.10+39.82 153.30432.16 * 1.340(0.213)
t (p-value) 0.691(0.498) 1.684(0.109)

CG, Control group PEG, Pilates exercise group
a Significant difference of 5% level from ANCOVA
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Table 21. The change of balance in both legs = g 9 W) 9ol 28k PEG A= §9]
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