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[Purposel
Worldwide, low back pain (LBP) is highly prevalent injury. Female athletes have a

higher incidence of lower back pain than male athletes, and LBP symptoms may
impair performance. Our purpose was to compare the lumbar muscle tissue elastic
modulus of the LBP group with the non-LBP group, and to clarify the effects of high-
frequency thermal stimulation and other physical stimulation of the lumbar region

on muscle tissue elastic modulus.

[Methods]
The subjects were 40 female university students (20 in the LBP group and 20 in the

non-LBP group) who were engaged in sports activities on a daily basis. Muscle tissue
elasticity was assessed in the lumbar multifidus muscle (MF) and iliocostalis
lumborum muscle (erector spinae [ES] muscle group) during supine rest and seated
stretching using a shear wave ultrasound imaging system. Firstly, tissue elastic
modulus was compared between the two groups for MF and ES. Temporal changes
were then examined in the LBP group for 448 kHz high-frequency thermal
stimulation, hot pack, and sham-high-frequency thermal stimulation (Sham) on MF

and ES tissue elastic modulus.

[Results]
The LBP group had significantly higher MF tissue elastic modulus during supine

rest and seated stretching compared to the non-LBP group (p=0.003, p=0.001). In
terms of the temporal changes induced by each physical stimulus on MF and ES
tissue elastic modulus, significance was shown for the interaction of MF during
seated stretching (F476=3.937, p=0.006, n2=0.168). With follow-up testing, we found
that high-frequency stimulation of 448 kHz significantly decreased MF tissue elastic

modulus immediately after the intervention compared with Sham (p=0.019).

[Conclusion]
This study revealed that female athletes with LBP or a history of LBP had a higher

MF tissue elastic modulus and that high-frequency thermal stimulation at 448 kHz

immediately increased MF extensibility.



