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Study on Lumbar Muscle Contraction in the Sitting Positions
with Different Anteroposterior Inclination of the Spine Based
on Surface Electromyography*
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ABSTRACT Objective: In this study, the lumbar muscle contraction was evaluated by using surface electromyography (sSEMG)
technique in different anteroposterior inclination of the spine sitting posture which was simulated by flight seat, so as to provide some ref-
erence for the sitting posture of pilots. Methods: A total of 20 subjects were recruited in this study. Each participant participated in three
sets of experiments successively. During the experiment, the subjects sat in the flight seat and kept the body upright, and the angle of the
spine anteroposterior inclination was fixed at 90, 100 and 110 respectively. The subjects were asked to try their best to contract the mus-
cles of the whole body for 15 s. At the same time, the EMG signals of bilateral multifidus and erector spinal muscles were recorded. In
order to avoid muscle fatigue, the intervals of each group were 10 minutes. Results: The root mean square value (RMS) and integral elec-
tromyography (IEMG) of the four muscles were greater than 90 © at 100 ° anteroposterior inclination(P<0.01). The RMS value of right
multifidus muscle was greater than 90 ° at 110 ° anteroposterior inclination (P<0.05). The RMS value of left multifidus muscle and left
and right erector spinae muscle at 100 ° anteroposterior inclination was greater than 110 ° (P<0.05), and the IEMG value of right erec-
tor spinae muscle at 100 ° anteroposterior inclination was greater than 110 ° (P<0.01). There was no statistical significance in the com-
parison of EMG signals between the other spinal inclination angles in each muscle group (P>0.05). Conclusion: The left and right multi-
fidus muscles and erector spines muscles can exert greater muscle power in the sitting position with the spine anteroposterior inclination
angle of 100.
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Fig. 2 Comparison of EMG signals between 90 and 100 spine anteroposterior inclination
Note: A: comparison of RMS; B: comparison of IEMG; comparison of two groups, *P<<0.05, **P<<0.01, ***P<7(0.001.
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Fig. 3 Comparison of EMG signals between 90 and 110 spine anteroposterior inclination
Note: A: comparison of RMS; B: comparison of IEMG; comparison of two groups, *P<<0.05, **P<<0.01, ***P<<0.001.
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Fig. 4 Comparison of EMG signals between 100 and 110 spine anteroposterior inclination
Note: A: comparison of RMS; B: comparison of IEMG; comparison of two groups, *P<<0.05, **P<0.01, ***P<<0.001.
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