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Figure 1 An overview of the position in trunk extension, and protocol and raw surface electromyography(EMG)
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Figure 2 Illustrated graph showing RMS and MPF
during each trunk extension with intermittent 10 times.
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of two EMG parameters (RMS and MPF) and isometric trunk extension as ten intermittent contraction.
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imbalance of two EMG parameters (RMS and MPF) and isometric trunk extension as ten intermittent contraction.
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Relationship between activation imbalances and
intermittent isometric contractions in lumbar spine muscles

Tatsuya NAGASU" - Yoshiko KOORI"
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[Abstract]
[Purpose] Surface electromyographic (EMG) imbalances of spinal synergistic muscles are often interpreted as
aberrant pattern related back pain and its imbalance make not only a patient of back pain but also in healthy
adults. The aim of this study was to investigate the effect of activation imbalances with intermittent isometric
contractions in paraspinal muscles of healthy males.
[Methods] Healthy subjects (7 males; age 20-72 years) performed tow maximal voluntary contraction and
intermittent isometric trunk extension for 30s (10 times; interval 2 minutes) as exerted intra-abdominal pressure.
Surface electromyography (EMG) collected from 2 pairs of spinal muscles (multifidus and spinae) using minutia
pair electrodes (¢ 5mm; distance 1.5mm). EMG parameter indicating contralateral imbalances in root-mean-
square (RMS) amplitude and mean power frequency (MPF) were calculated separately from the sample-by-sample
ratio (left EMG divided by right EMG) of the two signals for 27 seconds. Activation imbalance of spinal synergistic
muscles were uncompensated imbalance (UNCI) as the mean across the two symmetric muscle of absolute value of
segmental ratios and compensated imbalance (CI) as the mean of segmental ratios across all muscles.
[Results] MVC was not decreased by comparison with before (45.94+4.7kg) and after (48.24+5.3kg) in
intermittent isometric trunk extension. RMS was decreased about 10% and MPF was increased about 10% during
intermittent isometric trunk extension. RMS and MPF imbalances were present all subjects. UNCI in RMS was not
increased but CI was increased with intermittent trunk contractions, and UNCI in MPF was decreased but showed
only significantly in CI (F=3.647, p<0.01). Furthermore,, in MPF imbalances the differences of UNCI and CI were
decreased significantly with intermittent contractions (F= 6.265, r=0.77, p<0.001).
[Discussion/Conclusion] These results suggest that activation imbalances were reduced due to improvement
of neuromuscular control and/or intramuscular physiological changes such as increase of blood flow induced by
intermittent isometric contractions.

[Key words] Spinae, EMG imbalance, Intermittent contraction



