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Effect of Biomechanical Intervention based on Custom Seating
System on Activities of Mouse Click for Children with Cerebral Palsy

Dong-Hoon Jeong, PT, ATP, PhD

Department of Rehabilitation Technology, Korea Nazarene University

Purpose: This study was to investigate the effect of biomechanical intervention, based on the custom seating system on the
activities of a mouse click for children with cerebral palsy.

Methods: Thirteen children with cerebral palsy participated in this study. We compared reaction time and frequency
for proper mouse click in the subject’s typical position, in addition to an intervention position. The intervention position
conformed to the principle and practice of research on promoting the upper-extremity movement and postural control. The
intervention position was achieved through an external postural support, which was based on the custom seating system.

Results: Reaction time and frequency for proper mouse click were moderately improved in the intervention position,
compared with that of the typical position. There was a statistically significant difference between the typical position and
that of the intervention position (p<0.05).

Conclusion: Results provide evidence of the positive effects of functional seating on the activities of a mouse click for children
with cerebral palsy.

Keywords: Custom seating system, Mouse click, Cerebral palsy
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Figure 1. Sample of visual reaction
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Table 1. Seating feature, measurement techniques, and characteristics of the intervention position

Feature and definition

Measurement technique

Pursued convention in intervention position

Pelvic position
Hip flexion angle

Weight bearing surface
Contact between seat surface
and participant’s thighs
Contact between support surface
and foot
Upper body orientation
Alignment of spine in sagittal plane

Alignment of spine in frontal plane

Lumbar support

Goniometer measurement of angle  Hip flexion angle between 85° and 95°
between middle lateral aspect of

pelvis and long axis of femur

Visual inspection, palpation, tape Continous contact between seat surface and the participant’s

measurement of popliteal gap thighs from buttocks to 1~2 in. proximal to knee

Visual inspection, palpation

Contact between heel and ball of foot and support surface

Visual inspection of alignment of Vertical alignment such that 85°~95° angle exists between

chin, nose, and navel

seat and line drawn between chin, nose, and navel

Visual inspection of alignment of Vertical alignment such that 85°~95° angle exists between

shoulders and hips

seat and line drawn between shoulders and hips

Visual inspection, palpation about ~ Presence of symmetrical contact about spine between seat

spine

back and lower quarter of back

Source: Costigan A, Light J. Effect of seated position upper-extremity access to augmentative communication for children with cerebral palsy:

Preliminary investigation. The American Journal of Occupational Therapy. 2010;64(4):599.
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Table 2. Sample of seating analysis in the participant’s typical position and in an intervention position

Classification

Typical position

Intervention position

Pelvic position
Hip flexion angle

posterior and oblique tilted

Weight bearing surface
Contact between seat surface and
participant’s thighs

Contact between support surface
and foot

heel of Rt. foot and support surface

Upper body orientation
Alignment of spine in sagittal plane
such that 115

navel
Alignment of spine in frontal plane

Lumbar support

Too much concentration on Lt. sacrum and
ischial tuberosity, contact between seat
surface and the participant’s thighs 2/3

Not contact because of equinovarus deformity ~ Contact between heel and ball of Rt.foot and
and spasticity of Lt. foot, Contact between

Shoulder protraction, vertical alignment such
that 70°~75° angle exists between seat and
line drawn between shoulders and hips

Not support of lower quarter of back

Hip flexion angle between 125°and 130° Pelvic Hip flexion angle between 100° and 105°, Pelvic

neutral position

Continous contact between seat surface and
the participant’s thighs from buttocks to 1in
proximal to knee

support surface, Lt. foot is just resting on
support surface

Kyphosis with head falldown, vertical alignment Some correct of kyphotic curve, Vertical alignment
~120° angle exists between
seat and line drawn between chin, nose, and

such that 95°~100° angle exists between seat
and line drawn between chin, nose, and navel

Inhibition of shoulder protraction by using chest
harness, vertical alignment such that 90°~95°
angle exists between seat and line drawn
between shoulders and hips

Presence of symmetrical contact about spine
between seat back and lower quarter of back
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Table 3. Reaction time and Frequency for propermouse click
M=SD*
Classification t-value p
Before After
Reaction time (sec) 3.59£0.79 3.20£0.85 1040 000"
Frequency (clicks) 7.82+1.14 848+1.12 -3.19 000"
*Mean = standard deviation, "p<0.05.
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