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[SYNOPSIS]
The purposes of this study are to investigate the effects of supporting the pelvic,
sacral, and lumbar areas and apply our findings to the development of a chair for
patients with low back pain (LBP). The hypotheses were the following: 1) In order
for patients with LBP to keep natural posture and sit for a long period of time, the
wedge inserted between seat surface and buttocks, as was created by Wu et al. (1998)
to be equivalent to a zafu, will prevent backward pelvic rotation and will promote
natural posture; and 2) lumbar support on the backrest will be necessary to maintain
natural posture in an effective manner. The effects of pelvic and lumbar supports on
pelvic angle were examined on a pelvic-angle measuring device patented. The results
showed that the backward tilt of the pelvis decreased under a combination of pelvic
and lumbar supports. A prototype chair was developed based on the above
experimental results. In order to investigate lumbar shape while sitting on the
prototype chair, X-ray imaging was carried out. The data indicated that sitting on the
prototype chair prevented the backward pelvic tilt and the negative effect such as
lumbar flattening. The prototype chair was improved afterwards and it was applied to
the development of a chair for an orthopedic clinic. The pelvic support was the same
as the above prototype chair, and a concave lumbar support was created that the
upper part supported lumbar area and the lower part supported sacral area. These
findings indicate that there is functional allocation between pelvic support and
lumbar support and that the function of pelvic support is to prevent backward pelvic
tilt, resulting prevent lumbar flatting, while the function of lower part of lumbar
support (or sacral support) is to promote lumbar lordosis and upper part of lumbar
support is to maintain lumbar lordosis, which may reduce LBP. It was concluded,
therefore, that the hypothesis described above as the basic design concept was proved

to be correct.



