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Unraveling the neural basis of chronic low back pain: a new biomarker based on
muscle synergy analysis
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Low back pain has very high prevalence and recurrence rates, significantly
contributing to decreased workforce productivity due to sick leave and increasing healthcare costs.
However, the abnormal movement patterns that potentially lead to low back pain remain insufficiently

understood. This study focused on abnormalities in trunk muscle synergies among patients with
chronic low back pain (CLBP) to investigate factors contributing to chronicity. Compared with
healthy subjects, individuals with CLBP exhibited significant differences in the number and
composition of muscle synergies, particularly during trunk extension movements. Specifically, CLBP
patients showed excessive activation of muscle groups associated with trunk stability. These
findings suggest that rehabilitation aimed at normalizing these abnormal muscle synergies may lead
to improvements in chronic low back pain.
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