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| Abstract |

PURPOSE: This study examined whether a task-oriented
training program is an effective intervention to improve the
body function, activity, and participation of children with
cerebral palsy (CP).

METHODS: Ten children with CP (7-13 years old)
performed a task-oriented training program for eight weeks
(three sessions per week, 30 minutes each). The task-
oriented training program consisted of eight activities. The
subjects’ body function was assessed using a handheld
dynamometer, goniometer, Modified Ashworth Scale
(MAS), Balance Performance Monitor (BPM), and the
Bruininks-Oseretsky Test of Motor Proficiency (BOTMP).

The subjects’ activity and participation were assessed using

E EES FEe01D HAL 39 =2 2R,
tCorresponding Author : Soon-Hee Kang

shkang@ut.ac.kr, https:/orcid.org/0000-0003-3832-3940

This is an Open Access article distributed under the terms of
the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits
unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.

the Gross Motor Function Measure (GMFM) and Timed Up
and Go (TUG) test.

RESULTS: Task-oriented training provided significant
improvements in the subjects’ body function. The subjects
improved the bilateral isometric muscle strength of the hip
flexors, extensors and abductors, knee flexors and extensors,
and ankle dorsi- and plantar flexors (p<.05). Bilateral passive
hip flexion, abduction, and external rotation, knee flexion,
and ankle dorsi- and plantar flexion were also increased
(p<.05). In addition, the MAS score of the hip adductors
decreased (p<.05) and the BOTMP score increased after
training (p<.05). The subjects’ activity and participation also
improved significantly after training, increasing the GMFM
score (p<.05) and decreasing the TUG score (p<.05). On the
other hand, the BPM score did not change after training.
CONCLUSION: This study suggests that a task-oriented
training program can be an effective intervention to improve
the body function, activity, and participation for children
with CP.
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Table 1 General Characteristics of all the Subjects

Subject Gender Age (year) Type of CP GMFCS Level MACS Level
1 Male 10.6 Spastic Hemiplegia 1 1
2 Male 11.7 Spastic Diplegia 11 11
3 Male 13.1 Ataxia I I
4 Male 13.0 Spastic Diplegia I I
5 Female 11.6 Spastic Hemiplegia I I
6 Female 7.4 Spastic Diplegia I I
7 Female 12.3 Spastic Hemiplegia 1 1
8 Female 9.3 Spastic Diplegia 1 1
9 Female 11.2 Spastic Hemiplegia I I
10 Female 11.5 Spastic Diplegia I I

CP=Cerebral Palsy, GMFCS=Gross Motor Function Classification System

MACS=Manual Ability Classification System
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Table 2. Changes in Muscle Strength Following Fraining

Muscle Strength (N - m) Site Pre Post z p-value
Hip Flexors Left 26.40+9.39 50.16£13.19 -2.805 001"
right 26.18+7.22 56.10£13.13 -2.816 0017
Hip extensors Left 19.36+6.54 38.94+£14.10 -2.668 002"
right 21.78+8.06 31.02+9.64 -2.588 004"
Hip Abductors Left 22.60+6.14 36.96+12.04 -2.706 .002°
right 22.2244.57 36.52+8.37 -2.812 001"
Knee Flexors Left 22.88+12.92 38.94+15.76 -2.805 001"
right 23.3249.23 38.28+9.68 -2.805 001"
Knee Extensors Left 27.28+11.41 42.26+11.60 -2.524 004"
right 26.40+11.50 43.12+12.24 -2.705 002"
Ankle Plantar Flexors Left 22.40+6.15 34.10£12.19 -2.673 002
right 23.76+7.95 32.56+6.54 -2.200 013°
Ankle Dorsi Flexors Left 21.54+14.06 36.96+17.32 -2.668 .002°
right 26.62+11.98 41.14+£13.80 -2.805 001"
p<.05
Table 3. Changes in the Range of Motion Following Training
ROM (©) Site Pre Post z p-value
Hip Flexion Left 117.20+7.16 123.60+4.88 -2.814 001"
right 117.20+7.04 123.30+4.70 -2.670 002"
Hip Extension Left 18.80+4.26 19.40+14.33 -1.403 133
Right 18.50+4.58 19.50+4.20 -1.058 .168
Hip Abduction Left 23.50+£7.95 27.10+6.70 -2.673 002"
right 23.30+5.62 27.60+5.66 -2.823 001"
Hip External Rotation Left 27.70+4.24 30.10+£2.89 -1.782 039"
right 28.80+£5.25 31.30+4.17 -1.899 030
Hip Internal Rotation Left 29.10+5.36 30.20+4.26 -1.590 .078
right 26.00+3.97 30.00+4.81 -2.670 002
Knee Flexion Left 127.30+£5.62 130.60+3.41 -2.366 008"
right 126.40+4.67 130.50+3.81 -2.673 002"
Ankle Plantar Flexion Left 35.80+9.57 40.20+10.82 -2.384 008"
right 35.40+7.69 40.10+8.63 -2.677 002
Ankle Dorsiflexion Left 6.10£19.73 8.40+19.81 -2.032 023"
right 11.00+6.82 13.50+7.56 -2.689 002"
Ankle Eversion Left 12.80+5.73 14.30+6.13 -1.841 .063
right 13.20+6.84 14.30£5.96 -1.362 .109
Ankle Inversion Left 18.20£6.09 20.30+6.02 -2.226 016"
right 19.70+£6.95 21.00+7.29 -1.620 .059
ROM=Range of motion, “p<.05
2 9% nRH AT, ZEe] M5 o W 95 3) 2 PR Wet
WHloA= SAA LR o7k Aol 7t I (p>.05). T A3 2 =] ¥M3H= Table 49} 2tk
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Table 4. Changes in the Muscle Tone (MAS Scores) After Training

MAS (score) Site Pre Post z p-value
Left 1.05+.60 65£.58 2271 016"
Hip Adductors .
right 1.00+.71 70+£48 2449 016
Ankle Plantar Flexors Left 1.15+.88 1.00+.91 -1.342 250
right 7554 50453 -1.633 125
Ankle Left 80+.89 55+.60 -1.633 125
Dorsiflexors right 65+.88 A40+.66 -1.633 125

"p<.05, MAS=Modified Ashworth Scale

Table 5. Changes in the Static and Dynamic Balance After Training

Variable Pre Post z p-value
Postural Sway Area (mm?) 539.30£522.12 1034.20+1198.27 -1.376 .097
Postural Sway Length (mm) 337.80£139.36 418.90+278.39 -1.070 .161
BOTMP (score) 13.00+8.79 22.50+9.82 -2.825 .001°

BPM=Balance Performance Monitor, BOTMP=Bruininks-Oseretsky Test of Motor Proficiency
p<.05

Table 6. Changes in the GMFM Score and TUG Value After Training

Variable Pre Post z p-value

GMFM (score) 95.20+4.02 97.79+2.14 -2.666 002"

TUG (sec) 6.70£1.79 4.76+1.37 -2.803 001"
GMFM=Gross Motor Function Measure, TUG=Timed Up and Go test
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