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Validation of Accuracy and Reliability of a Simple Measurement Device for the Lumbar Range
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Purpose : It is important to evaluate mobility of the lum-
bar spine for assessment of lumbar spinal disorders and
their therapeutic effects. We developed a simple measure-
ment device for the lumbar range of motion (SMD-L-
ROM) which can be installed on the trunk. SMD-L-ROM
allows to evaluate mobility of the lumbar spine without x-
ray exposure. Accuracy and reliability of the measurement
device was assessed in this article.

Method : SMD-L-ROM comprises two metallic immobili-
zation plates (IPs) with a vertically installed bar and a rub-
ber band for fixation of IP to the trunk. Two IPs were in-
stalled at the level of Th12 and the sacrum. Range of
motion (ROM) of the lumbar spine was measured by using
SMD-L-ROM and radiographic modalities (X-ray and CT).
Consistency of the measured values by both of SMD-L-

ROM and radiographic modalities was evaluated. Further-
more, inter- and intra-observer agreement of measured
values by SMD-L-ROM was assessed.

Results : Regarding measurement of ROM, there was a
high correlation between SMD-L-ROM and X-ray/CT es-
pecially in the sagittal and axial plane. There was no signifi-
cant difference in the average values of ROM between the
two methods. On the other hand, SMD-L-ROM did not de-
tect accurate position of the lumbar spine in all dimensions.
There were no inter- and intra-observer errors of mea-
sured values by SMD-L-ROM.

Conclusion : ROM of the lumbar spine was simply and
economically measured with SMD-L-ROM. Accuracy and
reliability of SMD-L-ROM was good enough for ROM mea-

surement in the lumbar spine.



