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1. B ARe 7ssA BA4& ol&dto] H+t, EFHAE AHEsl

2. =% t 717 (independent t-test)y= &3l LHZe THAS AT

3. Al 22205 wWHE 543 o] @44 (2-way ANOVA with repeated
measure on the 2™ factor)S Ed] Z1FI A7+ 7Y AL F9E

t 7% (paired ttest)S FI IF U o] AAS

5. EAA 79 FF(wS 052 A3}
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7 W 748 58 AR FAAS gl

AR dyb= ofd [ 7] A

[3 7] 47 Fofzr 15 1t 244 A4 23

of @ ¥gnhy]

sate] ANF F2

Aadel wa

3

5T AT
St N=10 N=8
= (F=6, o1=4) (F=7, oI=1)
M (SD) M (SD)
HE °lA 0.77 0.89 780
(0.31) (0.30)
FHd 1.03 1.18 284
(0.37) (0.29)
T oL A 106.48 111.82 707
(24.17) (20.09)
FHd 128.14 127.36 302
(25.93) (20.05)
23 R 300.30 353.88 185
(68.31) (41.22)
L 288.10 333.25 413
(78.75) (96.79)
PBS 31.00 32.63 769
(9.93) (9.78)
TUG 14.52 12.34 142
(6.76) (4.84)
AsistsE A5 A 65.26 59.94 534
(7.62) (9.92)
] 61.18 60.23 433
(10.13) (12.67)
HSHS & =1 34.74 40.06 534
(7.62) (9.92)
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= 38.79 39.74 447
(10.17) (12.67)
BE = 37.58 43.45 377
9.17) (16.16)
> 44.10 41.56 569
(14.84) (12.35)
) = 62.33 56.54 367
(9.13) (16.15)
= 55.90 58.44 569
(14.84) (12.35)
CoP olEAY = 440.30 499.88 265
(330.433) (787.794)
= 338.30 655.00 059
(155.88) (877.85)
olEWMA i+ 704.20 690.50 861
(1552.91) (1603.97)
= 185.00 506.25 058
(158.39) (1024.35)
T 1w Ao B Ve 7% 99 sAAS gl 9% 5H
t A4 A, BE Wl B AAAEY FATE FAHoE £
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AT ma g (e SE, B4 Wae ok [E 89 2o
[3£ 8] A2 ®H3y W ws)
=& AT Al b T4
#al
A AF A AF B
B A 0.77 0.97 0.89 0.89 "
(0.31) (0.30) (0.30) 0.31) 14.546 002
21 1.03 1.39 118 118 "
(0.37) (0.38) (0.29) (0.28) 13.156 .00
Bz oy 10648 12549 11182 110.85 .
=T 8]
24.17) (1903 (2009 (1996 >4 029
A 12804 14809 12736 128.26 .
2593)  (1578) (2005 (1941 316 035
Mean(SD), *p<.05, **p<.01 (m/s, step/min)
6 F 24 37 G &% TR Fold e +EH SATY
N BE WS S5, BHe) Wk wE EAR0R 93

2o% Lhehat
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o E‘ dk
R i 0.77 0.97 4376

0.31)  (0.30) 15.667 001" 026 875 14.546 002"
EAZ 089 0.89

©030) (031 1426
=7 1.03 139 4 e

(0.37)  (0.398) ' 11.930 .003"" .041 .843 13.156 .002"
EZA4F 118 1.18

©029) (028) 1086
Mean(SD), #p<.05, #*p<.01 (m/s)
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A S HjA] &5 WHeke ofd [ 1018 2
(& 10] &5 W3}
Al 7F s Al 7Fx 18
el AEOAE F]p FHP F] ‘jp

L= 10648  125.49 5 569"
(24.17)  (19.03) ™ 4688 046" 264 615 5754 029"
=47 11182 110.85

(20.09) (19.96) 13
$= 12814 148.09 9795"
(25.93) (15.78) ' 6.368  .023° 1335 265 5316 .035
EAF 12736 128.26 409
(20.05)  (19.41) :
Mean(SD), #p<.05, #*p<.01 (step/min)
180 4 -
APS mAbEs
160
140
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£
g_ 100
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mh so
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A B3 W (EA) Heke oby [3

ke
—
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A7 % A b1
Hel AP AR t - 5 P . i
TET 30030 36620 o
HAR (68.31)  (61.35) 9242 008" 670 .425 10.200 .006"
EA T 353.88 35225 3113
(41.22)  (40.54) :
L= 288.10  408.70 9 795"
AL (78.75)  (70.41) ' 33.982  .000" .158 .697 34.838 .000"
FAT 33325 33250 00
(96.79)  (97.47) :
Mean(SD), #p<.05, #*p<.01 (mm)

] AP m AR
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D B3 48 549 ¥z

67 2437] glv &% ZEIH Fojo o e SATe] 4H
w13 58 AHAFTTFsHE, CoP ©ol& A8, CoP °l s WAL W= ot
[ 12]¢F 2oh

[ 12] B3 #+3 59 ¥

=& AT Al b T4
o A AE AR A Py
=

e sk

LER SR e sm an

% =7} 2

i (?(l):g) 5596085) (?3:63) (?%3) 8570 .010°
Al | ]

e sk
e an e em
A
3| = e (31’3}3) ?4?.'9895) (31'3}47‘) 5’3}3) 7831 013
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e sk

g T in 6o (sle  (seq 1481 004

s ome mm we g
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=
FEw 6233 53.66 56.54 56.23 .
) 9.13) 657 (1615) (1504 11469004
w7 55.90 52.65 58.44 58.58
(1484)  (7.65) (1235 (12.54) 1044 322
CoP
o 44030 22870 499.88 0075 o g3
o] % (330.43)  (138.70)  (787.79)  (787.38) : :
A
w7hT 33830 26040 655.00 65538 oo oir
(155.88)  (131.58)  (877.85)  (876.84) : :
CoP
wwn 70420 9660 690.50 690.88 2ss 27
o] % (155291)  (77.43)  (1603.97)  (1603.68) :
w3
w7k 18500 79.00  506.25 506.38 s oar
(15839)  (51.72)  (1024.35)  (1024.23) : :

Mean(SD), *p<.05, *#p<.01

6 5 24 97 @5 &5 meawd Folo wE £EEY EAL
A4 74 w99 W $AF 9 ueAS AZraE, A
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65 2437 w5 & TR o mE FTIH FATY
FAS D M S AsHFekE WMl ok [ 13]9F Zuh
[ 13] AFHsE (FAHSF L v$AM5) H3
Al 7 s Al 7k 18
ol AR AE t ! = et
F p F p F p
TEL 6526 4799 oo
Frey (7.62)  (4.87) 19.897 .000” .993 334 20.071 .000"
FAE 5994 5998 o
(9.92)  (9.97) :
A= +ET 6LIS 5005 L
A (10.13)  (5.08) ' 7.000 .018" 1.101 .310 8.570 .010
EZA4F 6023  60.79 017
(12.69)  (14.00) :
TET 3474 5201 oo
Fry (7.62)  (4.87) ' 19.897 .000™ .993 334 20.071 .000"
EAF 40.06  40.03 096
(9.92)  (9.97) :
H] A = TET 3879 4985
A (10.17)  (4.99) ' 7.726 013" 1.026 .326 7.831 .013"
ZA2 3974 39.70 053
(10.17) (13.18)  °
Mean(SD), #p<.05, #*p<.01 (%)

80 4 NE mAE

S M= (%)
H| 2 M (%)

NFE

gE2LED

ol

[2% 8] AFHFsHe (A= 2
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6 7 24 3|7 Y5 & ZTEIY Foo wE e FATY
FAS B HAS ATEsHE Wdte SAHoR Fod Zlom

4 ok A FHoks Mk o [E 14]¢F 2o
[ 14] AsHst&E Ay W o83 WHs)
Al ZE A= NEdsaer=
el AR AR t v v v »
p p
TET 3758 4634 o
Fry O.17)  (6.57) ' 13.318  .002" .08 .773 11.481 .004"
EAlT 4345 4378
(16.16) (15.94) 2103
Eakly TET 4410 4765 120
A (14.84)  (7.19) ' 1.013 329  .649 432 1.183  .293
EA 4156 41.43 648
(12.35)  (12.54) -
TET 6233 53.66 4o
Fry (9.13)  (6.57) ' 13.248 .002"" 082 779 11.469 .004"
EA 5654 56.23
(16.15) (15.94) =163
Sl $=S 5590 52.65 1.105
A (14.84)  (7.65) ' .881 362 594 452 1.044 322
FAIE 5844 S8 o
(12.35)  (12.54) '

]
Mean(SD), *p<.05, *#p<.01
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h CoP °]F A2l W3}

6 2437] Y5 &E ZEIH P mE sy AT CoP

ol's A2l W3ki= off [ 15]¢F £

[¥ 15] CoP ©]& A& W3}

Al ZE A= R4 s=
el A AR t
F p F p F p
St 44030  228.70 2150
CoP Fr&Eu (33043)  (138.70) 3.621 .075 416 528 3.682  .073
EA T 49988  500.75
= &AL -
°% (787.79)  (787.38) 1.507
7 S 33830 26040 1.259"
AL (155.88) (131.58) 8.054 .012° 1.619 221 8211 .011"
EA T 65500 65538 163
(877.85)  (876.84) :
Mean(SD), *p<.05, **p<.01 (mm)
2000 INESIN PNES
1500 A
E
é 1000 4
o
bo
S 500 A+
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S
o]
%rﬂi‘:“r:

-500 -

[Z1¥ 10] CoP ©]& 72| W3}

6 7 24 3] 5 & ZEIH Fo mE e FATLEY CoP
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Zh) CoP °]F W< W3

6 2437 25 % ZEIF Folo] mE LT AL Cop

ols WA W3l obef [E 16]9 2

Al ZE A= R4 t=
el AR AR t
F p F p F p
ST 704.20 96.60 1259
CoP ¥ril (1552.91)  (7743) 1251 280 253  .622 1254 279
Z224F 690.50 690.88
= S AL -
°l% (1603.97)  (1603.68) 497
™ 2] SEF 18500 79.00 5 666"
AL (158.39)  (51.72) ' 5604 0317 1340 264 563 .031°
BT 50625 506.38 550
(1024.35)  (1024.23) :
Mean(SD), *p<.05, **p<.01 (mm®)
25001 APE m AL
2000 A
1500 A
E 1000 A
U
Bl 500 A
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o o 1 —
8 e e == SHZ == 2So ¢ SHZ =&
-500 A
-1000 4

-1500 -



2) ¥4 49 =99 ¥

65 243]7] Bl5 & ZEIH Foo & e AT T4
%3 59 (Timed Up & Go) & Wsh= ofef} [ 17] ¢} Zr.
(% 17] 54 ¥8 9 (TuG) W3}
Al 7F s Al 7Fx 18
wal A A t | : —
F p F p F p
L= 14.52 1103 o oo
TUG (6.76)  (472) 10.469 .005" 066 .801 6.490  .022
B 1234 11.92
484) (493 OB
Mean(SD), *p<.05, **p<.01 (sec)
25 ~ AE mAL=
20 41
~—~ 15 4
g
O
|
= 10
5
0
SH=
(29 12] 54 +3 S8 (TUG) & W3}

6 T 24 37] g5 +& X2 FHoo wWE 5T FA4TY
24 #% 5% (Timed Up & Go) W3ts FAAOE /o3t Ao=w
LFEFS
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3) 7154 49 Y9 A3

65 2437] Y5 *+F ZEIH Fojo wE e FALY

7154 3 5% (Korean Pediatric Balance Scale)®] W3l+= o}#] [%

A]
18] ¢ %t}
[¥% 18] 7|54 3 S8 (K-PBS) W3}
A7 1% AT 155
Wl AR AE | . —
F D F D F D

K-PBS

L+ 31.00 47.80 w w w
(9.93) (6.30) -10.187 76.300 .000 2.611 .126 81.159 .000

FAT 32.63 32.38 607
9.78)  (9.07) '

Mean(SD), *p<.05, *#p<.01

(score)
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50 1
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K-PBS (score)
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Sookyung Kim
The Graduate School of Seoul National University

Department of Physical Education

Keywords: Rhythmic Exercise, Gait, Balance, Cerebral Palsy, Rhythmic Auditory
Stimulation

Student Number: 2016-21621

The purpose of this study was to examine the effects of 6-week 24 session
rhythmic exercise program on gait function and balance ability of adolescents with
cerebral palsy whom are corresponded to Gross Motor Function
Classification(GMFCS) level T, II, III.

Participants were elementary, middle and high school students living in S city
who wanted to participate in the study voluntarily and who met the inclusion
criteria. 18 people were recruited, 10 were assigned to exercise group(EG) and 8
were assigned to control group(CG) respectively. EG participated in 6-week 24
session 120 minutes of rhythmic exercise program. Gait function(10MWT,

Footscan pressure plate) and balance ability(TUG, K-PBS, Footscan pressure plate)
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of EG and CG were measured prior to and at the end of intervention. EG Parents’
program satisfaction were measured additionally by questionnaire at the end of the
intervention.

All collected data were analyzed by using Window Spss 23.0 version.
Independent t-test was conducted primarily in order to examine the homogeneity of
EG and CG. After confirming homogeneity between groups, 2-way ANOVA with
repeated measure on the 2™ factor and paired t-test were conducted to identify the
effects of intervention. The level of statistical significance was set at p<.05.

The results are as follows. First, both temporal gait parameter(gait speed and
cadence) and spatial gait parameter(step length) of EG improved significantly.
Second, EG showed partial significant improvement on static balance ability.
Dominant-nondominant weight bearing ratio, anterior-posterior weight bearing
ratio with eyes opened and CoP trajectory(distance and area) with eyes closed were
significantly improved, while anterior-posterior weight bearing ratio with eyes
closed and CoP trajectory(distance and area) with eyes opened showed the
tendency of improvement. Third, dynamic balance ability(TUG) of EG increased
significantly. Fourth, improvement of functional balance ability(K-PBS) of EG was
significant. Fifth, EG parents showed high state of satisfactions on program in
general.

To conclude, rhythmic exercise program was identified as positive on gait
function and balance ability of adolescents with cerebral palsy corresponded to

Gross Motor Function Classification(GMFCS) level 1, II, III.
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