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Abstract

Background and purpose. The purpose of
this study was to investigate the effects of
lateral trunk support on spinal and pelvic
alignment, buttock pressure distribution,



and displacement of center of pressure for
spina cord injured patients. Special seating
has been widely used in clinic to improve
sitting postures of spinal cord injured
patients. However, little evidence has been
found about the effects of lateral trunk
supports on the spinal and pelvic aignment
and buttock pressure distribution.

Methods. Fourteen male spina cord injured
patients  (age 36.8+8.3yr; height:
165.3+6.5cm; weight: 57.7+8.6kg; injury
duration: 12.7+6.5 yr) participated in this
study. The subject sat on the experimental
chair without any extra support but with
reflexive markers attached on the specific
body positions. Static shape of the spine and
pelvis and the buttock pressure distribution
were recorded simultaneously with Vicon
system (Vicon 512, Oxford Metrics, U. K.)
and Tekscan Pressure Assessment System
(Tekscan Advanced Clinseat, U.S.A.). Then
the lateral trunk supports were added
according to the shape of the spine by an
experienced therapist. Static shape of the
spine and pelvis and the buttock pressure
distribution were recorded again. In addition,
self-report satisfaction questionnaire was fill
out by the subject. Paired-t test was used to
compare differences between two seating
conditions in the relative movements
between trunk and pelvis, and maximal
buttock pressure and symmetry index. The
correlation between the body movement and
center of pressure movement were analyzed
by Pearson’s correlation. The subjective
satisfaction questionnaire was anayzed by
Wilcoxon signed ranks test.

Results. The results of paired-t test showed
that there were no significant differences
between two seating conditions (p>0.05).
Due to small sample size in this study,
effect size was further used to examine
whether there were significant differences
of the relative movements among spinal
segments and pelvis between the two
seating conditions. Medium to large effect
size (0.5 < d < 0.8) was noted after using
lateral trunk supports during rotation
between head and upper trunk, flexion/
extension angles between head and upper
trunk, and flexion/ extension angles

2

between middle trunk and lower trunk. With
lateral trunk supports, peak pressures at the
buttock were smaller than those without
lateral trunk supports for all subjects.Only 4
subjects had smaler symmetry index
(p=0.967), there was no obvious difference
found after using lateral trunk supports.
Besides, there was no obvious correlation
between the body movement and center of
pressure movement (r=-0.32~0.47),
indicated that there was no agreement
between spinal and pelvic movements and
center of pressure movement. After using
lateral trunk supports, subjective
satisfactions were improved (z=-2.28,
p=0.023), including more erect, more
comfortable, and safer ditting postures.
Conclusions. Kinematic analysis of 3D
spine-pelvis movements did not show the
significant change after using lateral trunk
supports, which might be related to the
complicate movements existed among spine
and pelvis, simplified 3D spine-pelvis
model and the calculating methods. Further
study on this issue will be necessary. Peak
pressures at the buttock were reduced after
using lateral trunk supports. Nevertheless,
symmetry index and center of pressure
displacement were not reduced accordingly.
These results implied that spine and pelvis
should be regarded as a whole when
prescribing the special seating for spinal
cord injured patients.

Keywords: Spinal cord injury; Lateral trunk
supports; Buttock pressure;
Sitting Posture
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