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Purpose: This study evaluated the validity of measuring paravertebral muscle function with 3D-NEWTON (Hanmed, Korea) by
assessing the correlation between Biodex (Biodex, USA) and surface electromyography (EMG).

Methods: Nineteen healthy adults participated. The function of their paravertebral muscle was measured in three ways.
Maximum endurance time was measured in seconds when 3D-NEWTON was inclined forward for assessing extensor function,
and inclined backward for assessing flexor function. Using surface EMG, maximum muscle activity was obtained from the
eractor spinae and rectus abdominis during the 3D-NEWTON measurement. Maximum muscle activity was the mean activity
from 10 seconds when the root mean squared firing data was highest. Through Biodex the peak torques of the extensor and
flexor were measured during isometric exercises. The Spearman correlation coefficiencts from 3D-NEWTON, surface EMG, and
Biodex were calculated.

Results: The data from surface EMG and Biodex were statistically correlated when measured for flexor function, but less so for
extensor function. In the case of 3D-NEWTON, the correlation coefficient with Biodex was 0.50 (p=0.05), while the coefficient
with surface EMG was 0.53 (p=0.02) when measured for extensor function. Similarly, the correlation coefficienct with Biodex
was 0.60 (p=0.01), while the surface EMG was 0.51 (p=0.03) for flexor function.

Conclusion: 3D-NEWTON was a useful method for measuring paravertebral muscle function and can give helpful information
for treating people with diseases associated with the lumbar spine.
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Figure 1. Correlation between Biodex (Biodex, New York, USA) and surface EMG for extensor function (A) and flexor function (B). CC: correlation
coefficient, EMG: electromyography, ES: erector spinae, %RVC: %reference voluntary contraction, RA: rectus abdominis.
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