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[Purpose]

Low back pain has highly prevalent. Decreased physical activity levels and increased psychological stress
caused by low back pain lead to worsening and chronicization of the pain. Many physical therapies are
effective for treating low back pain. A 448 kHz capacitive resistive electrical stimulation, which has attracted
attention in recent years, is reportedly effective for low back pain treatment. However, the change in
autonomic nerves over time due to this intervention method has not been clarified.This study aimed to clarify
the effects of 448 kHz high-frequency electrical stimulation for the treatment of low back pain on autonomic
nerve responses.

[Methods]

This comparative, crossover study included 10 subjects with low back pain who underwent three
interventions, namely 448 kHz high-frequency electrical stimulation, hot pack press, and power-off pseudo-
thermal stimulation. A wearable heart rate monitor was attached to the chest for autonomic response
evaluation, and frequency analysis was performed. High frequency (HF; 0.15 to 0.40 Hz) was used as an

index of parasympathetic nerve response, low frequency (LF; 0.04 to 0.15 Hz) was used as an index of mixed

sympathetic and parasympathetic nerve response, and the LF/HF ratio was used as an index of overall
sympathetic nerve response. The Pain Catastrophizing Scale (PCS), which assesses catastrophic thoughts
about pain, was used to evaluate emotions.

[Results]

A significant change was observed in the HF value of the 448 kHz group. There was a significant decrease 10
min after the start of the intervention and a significant increase 10 min after the end of the intervention
compared to 5 min after initiation of treatment. No significant changes were observed in any of the values in
the other frequency ranges, the hot pack group, or the pseudo-thermal stimulation group. There was a
significant decrease in PCS after the intervention in the 448 kHz group and hot pack groups.

[Conclusion]

High-frequency electrical stimulation of 448 kHz to the sympathetic ganglion is effective on the
parasympathetic nervous system, and its effect may be most pronounced 5 minutes after the intervention and
10 minutes after the end of the intervention.



