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| Abstract |

PURPOSE: Cerebral palsy is a common cause of disability
in children, requiring constant rehabilitation. Improving
balance in children with cerebral palsy helps to alleviate daily
movement and the quality of life. This study examines a
program that combines Resistance Exercise and Group
Exercise, and investigates the effect on trunk control ability,
balance ability, maximum grip strength, and quality of life of
children with cerebral palsy.

METHODS: Totally, 9 children with cerebral palsy
participated in this study. Resistance exercise was performed
for 8 weeks, 40 minutes every day. Group Exercise was
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conducted for 8 weeks, 40 minutes each Sunday. All
participants were evaluated by the Korean version of the trunk
control measurement scale, pediatric reach test, grip strength
test, and KIDSCREEN-52.

RESULTS: The trunk control ability was significantly
improved in all subcategories (p <.05). In the pediatric reach
test, the left and right directions were significantly improved
(p<.05). Maximum grip strength was significantly improved
in both hands (p < .05). The quality of life significantly
improved in total score, physical well-being, general moods,
self-perception, autonomy, relationship with parents, and
home life (p <.05).

CONCLUSION: Considering the encouraging results,
we propose to use Resistance Exercise and Group Exercise as
programs other than rehabilitation treatment in hospitals, to
improve motor function and quality of life of children with
cerebral palsy.
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Table 1. Exercise Program
Exercise Time (minute) Contents
Warm-up 10 Stretching - neck, shoulder, back, chest, upper extremity
Resistance exercise
Shoulder-press 10 Streflgthen'ing upper limb muscles
Straightening trunk
Pull-down 10 Strer}g.tl?ening back muscles
Stabilizing shoulders
Trunk exercise 10 Strer}g.tl.lening @nk musc?es
Stabilizing pelvis and waist
Breathing exercise 10 Strengthening respiratory muscles
Rest 10 Light warm-up and toilet use
Weeks 1 and 2-Throwing and receiving balls, hitting targets
Week 3-Wheelchair Basketball
Week 4-Wheelchair Dance Sports
Group exercise 40 Week 5-Wheelchair Table Tennis
Week 6-Wheelchair Badminton
Week 7-Wheelchair Rugby
Week 8-Boccia
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Fig. 3. Group exercise program.
a Throwing and receiving ball, b hitting targets, c
Wheelchair basketball, d Wheelchair dance sports,
e Wheelchair table tennis, f Wheelchair badminton,
g Wheelchair rugby, h Boccia
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Table 2. General Characteristics of Subjects

Table 3. Pre-evaluation of Body Functions

Variables n (%)

Gender

Boys 4 (44.44)

Girls 5 (55.56)
Age

7 years old or younger 2 (22.22)

8~10 years old 3 (33.33)

11~13 years old 3 (33.33)

14 years old or older 1 (11.11)
GMECS

Level 3 3 (33.33)

Level 4 6 (66.67)

GMEFCS, gross motor function classification system.
GMFCS Level 3: Walks Using a Hand-Held Mobility Device.
GMECS Level 4: Self-Mobility with Limitations; May Use
Powered Mobility.

Aoleta Bt

5. E7 2

3% A7+ SPSS ver. 25 (SPSS Inc., Chicago, IL,

USA)E ol-&sto] 54 EA83ieh 4 42 &2
A7o] 18 £F 219 Sl Holah YL AT
Aol ela) s+t WE dlojel B + EEAA
2 AT AT AukE B )& B4
2O o] @dte] HAEHCE K-TCMS, PRT, GST, 2]
T KIDSCREEN-329] &% @@ o] A Apo]o]
v w8} 7| &4} &% 2ol & Ajo]9 H]i’_h Wilcoxon
STt FYLE a =052

signed-rank testE =3
ARl

o= 47444 %), ook=
5(55.6 %)ol1om, Bt AL 9.78A|(6A] ~ 14A4)
AL, A EEE V|FBORE(TA] °of5h) 27(22.2 %),

Variable Pre Post t p
Mean (SD)  Mean (SD)

K-TCMS 26.89 (6.44)  27.17 (1.3) -255 .799
PRT (cm)

Anterior 24.56 (7.13)  23.81 (7.35) -.07 .944

Right side 11.42 (3.46) 11.78 (3.66) -1.101 .271

Left side 12.12 (4.1)  12.04 (4.18) -.408 .683
GST (kg)

Right hand 9.67 (3.89)  9.51 (3.65) -.847 .397

Left hand 854 (3.73) 846 (3.63) -507 .612
KIDSCREEN-52  140.78 (15.64) 142.83 (13.74) -1.127 .260

K-TCMS, Korean version of the trunk control measurement scale;
PRT, pediatric reach test; GST, grip strength test.
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104])2 33333 %), =53k
13A)) 378(33.3 %), Z3HE(14A] ©14)
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ATHp < .05) (Table 3).
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PRTE 22(531 em)¥ Y2457 em) WafolA] 5-9]
3k gFAo] Q19lal(p < .05), SF& g A= 2jo|7}
f131tHp > .05).

4, o2 A}
GST9] Z¥}= Table 59F Zth 213 2ol &



Table 4. Change in Control Ability

Variable Pre Mean (SD) Post Mean (SD) t p
K-TCMS 26.61 (6.21) 36.00 (5.41) -2.55 011
Static sitting balance 9.50 (3.00) 1533 (3.32) -2.67 .008
Dynamic sitting balance 10.94 (2.55) 13.67 (2.69) -2.08 .038
Dynamic reaching 6.17 (1.48) 7.44 (1.42) -2.04 .042

K-TCMS, Korean version of the trunk control measurement scale.

Table 5. Changes in Pediatric Arm Reach and Maximum Grip

Variable Pre Mean (SD) Post Mean (SD) t p
PRT (cm)

Anterior 23.81 (7.35) 26.76 (6.33) -70 484

Right side 11.78 (3.66) 17.09 (4.01) -2.67 .008

Left side 12.04 (4.18) 16.61 (5.70) -2.67 .008
GST (kg)

Right hand 9.51 (3.65) 10.58 (3.91) -2.25 024

Left hand 8.46 (3.63) 9.24 (3.43) -2.19 .028

PRT, pediatric reach test; GST, grip strength test.

Table 6. Changes in the Quality of Life of Children

Variable Pre Mean (SD) Post Mean (SD) t p
KIDSCREEN-52 142.83 (13.78) 165.11 (20.08) -2.55 011
Physical well-being 13.72 (2.45) 15.11 (2.20) -1.97 .049
General moods 3533 (2.82) 41.11 (8.58) -2.25 .024
Self-perception 9.78 (4.27) 15.11 (2.67) -2.52 012
Autonomy 15.83 (4.41) 18.89 (5.46) -2.20 .028
Relation with parents and home life 22.83 (3.31) 24.56 (4.59) -1.96 .050
Social support and peers 17.89 (4.09) 20.00 (6.40) -1.31 192
School environment 22.33 (4.93) 23.33 (3.61) -1.12 261
Bullying 5.11 (2.30) 7.00 (4.77) -34 734

GST= LE8(1.07 k)2t (79 kgol A 257 F-0J5¢ A}k wjwato] 2228 FJo] §-9J5kA F7FATHp < .05).
Aol 9lolthp < .05). KIDSCREEN-529] &}9] &5 & AlA| &5+ A7(1.39
), GEHA 2l 715,78 &), A 9] =533 ), A

5. 0t32| 42 & HIt &= AZH3.05 ), 715 H o] RE(1.72 ZDoll A frolgt S7F
KDISCREEN-522] A7H= Table 62} At} 2217 7F ASAThp < .05). A5, St et 35, AF53 9 519
Zro] &, KIDSCREEN-529] & H4== 2217 3o FEo M= Y3 Zfol7t §LSithp > .05).
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