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The Effects of Seat Surface Inclination on Forward Reaching in
Children with Spastic Cerebral Palsy
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'Department of Physical Therapy, Graduate School of Medical Science, Catholic University of Daegu; *School of Mechanical and Automotive
Engineering, College of Engineering, Catholic University of Daegu; *Department of Physical Therapy, College of Medical Health, Catholic University

of Daegu, Daegu, Korea

Purpose: Impaired reaching movement is commonly observed in children with cerebral palsy. The purpose of this study was to determine
whether the inclination of seat surface can influence the reaching movement in children with spastic diplegic cerebral palsy (CP).

Methods: The subjects were 31 children, 16 children with spastic bilateral CP and 15 typically developing (TD) children. The children per-
formed static sitting and forward reaching under three conditions: a horizontal seat surface (Horizontal 0°), a seat surface inclined ante-
rior 15 degrees (Ant 15°), and a seat surface inclined posterior 15 degrees (Post 15°). A 3-axis accelerometer (ZSTAR3') was used for
analysis of the reaching movement. A 3-axis accelerometer was attached on the manubrium of the sternum, lateral epicondyle of the
humerus, and styloid process of the ulna. We measured the reaction time, movement time, and data amount during reaching the 8 cm

target with an index finger on the three inclined seat surfaces.

Results: Reaction time and movement time for CPs showed significant delay; comparing the TD's and CP's amount was significantly
greater than the TD's during reaching task (p<0.05). In particular, CP's reaction time and movement time on a seat surface inclined Ant
15° was significantly more delayed compared with the other seat surfaces (p < 0.05).

Conclusion: Our results suggest that seat-inclination intervention may provide an ergonomic approach for children with spastic cerebral

palsy.

Keywords: Accelerometer, Cerebral palsy, Reaching, Seat surface inclination
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Seat Surface Inclination on Forward Reaching
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Figure 1. Schematic diagram of experimental process.
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Table 1. Demographic data of subjects

TD (n=15) CP (n=16) p
Gender (F/M) 8/7 8/8 0.36
Age 10.13£14 10.25+2.0 0.86
Height (cm) 124.80+8.8 127.44+73 0.37
Weight (kg) 2293+7.1 2497+£59 0.39
Arm length (cm) 4693126 4493136 0.09
GMFCS level NA 1 Ml v NA
2 6 8

Values are mean=SD.

Arm length, Calculated as distance from acromion to styloid process; GMFCS,
Gross Motor Function Classification System; NA, Not applicable; TD, children
with typical development; CP, children with spastic bilateral cerebral palsy.
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Table 2. Comparison of reaction time for reaching in the three seat surface inclination

. TD P

Variables - p : p
Trunk Elbow Wrist Trunk Elbow Wrist

Ant 15° 0.15+£0.08 0.13£0.05 0.17+£0.08 0.36 0.28+0.05 0.19+£0.06 0.30£0.06 0.01*
Horizontal 0.16+0.11 0.13+0.09 0.17£0.10 0.56 0.16+0.11 0.22+0.11 0.18+0.13 0.60
Post 15° 0.19+0.09 0.18£0.11 0.16£0.09 0.71 0.22+£0.13 0.20£0.10 0.22+0.10 0.39
p 0.58 0.20 0.93 0.10 0.73 0.15
TD, children with typical development; CP, children with spastic belateral cerebral palsy.
*p<0.05.
Table 3. Comparison of movement time for reaching in the three positions of seat surface inclination
Variables Ant 15° Horizontal Post 15° p
D 1.86+0.26 2.12+0.23 2.25+0.26 0.19
CcpP 434+0.25 2.92+0.22 3.05+0.25 0.00*
TD, children with typical development; CP, children with spastic belateral cerebral palsy.
*p<0.05.
Table 4. Comparison of data amount for reaching in the three positions of seat surface inclination

_ ™ CP
Variables - :

Trunk Elbow Wrist p Trunk Elbow Wrist p

Ant 15° 7.93+£0.92 16.73+1.84 19.07+£1.77 0.00 11.56+£0.89 24.06+£1.78 32.38+1.71 0.00*
Horizontal 6.53+0.58 14.13+1.34 18.13+£1.56 0.00 10.13+£0.56 20.50+1.30 28.63+1.51 0.00*
Post 15° 7.67+£0.89 14.13£1.48 20.20£1.91 0.00 10.81+£0.86 22.25+143 27.56+1.85 0.00*
p 0.53 042 0.52 0.33 0.69 0.22
TD, children with typical development; CP, children with spastic belateral cerebral palsy.
*p<0.05.
oF o] bt ol 5ol Hl) f-2lab BREOm(p<003), Sk A 1@ Qs A 2B Sl 71 et A JPT Zweln
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