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[Purpose]

Low back pain (LBP) is highly prevalent among athletes. Collegiate athletes in particular are exposed to high-
intensity and high-frequency training, which can increase chronic mechanical stress on the lumbar spine and
elevate the risk of developing chronic LBP. The purpose of this study was to examine the relationship between
trunk motor control, abdominal muscle thickness change rates, and the side-to-side asymmetry of these
change rates in collegiate athletes with nonspecific chronic low back pain (NSCLBP).

[Methods]

The study cohort comprised 40 collegiate athletes (male and female). Individuals who reported LBP for more
than 3 months without specific pathological findings and had a visual analog scale (VAS) score >4 were
classified into the NSCLBP group, whereas those who had no LBP for more than 3 months and reported a
VAS score of 0 were assigned to the non— LBP group. The assessment items included the Sahrmann Core
Stability Test (SCST) and the rate of change in the thickness of the transversus abdominis (TrA) and internal
oblique (I0) muscles. Intra-rater reliability of ultrasound measurements was assessed using the intraclass
correlation coefficient (ICC [1,1]). Between-group differences in SCST scores and muscle thickness change
rates were examined using independent t-test or Mann—Whitney U test, depending on the distribution of the
data. Within-group side-to-side comparisons were performed using paired t-tests or Wilcoxon signed-rank
tests. The relationship between SCST scores and side-to-side differences in muscle thickness change rates was
evaluated using Spearman’s rank correlation coefficient, and side-to-side asymmetry was quantified using the
Asymmetry Index (AI).

[Results]

Ultrasound measurements demonstrated high intra-rater reliability, with ICC values of 0.95 and 0.94 for TrA
and IO, respectively. Nine athletes were allocated to the NSCLBP group and 17 to the non-LBP group. The
NSCLBP group exhibited significantly greater resting thickness of the left IO compared with that of the non-
LBP group (p < 0.05). By contrast, no significant differences were found for other resting muscle thickness
measures or SCST scores. Regarding the rate of changes in TrA thickness, the NSCLBP group showed
significantly lower values for the right TrA and left IO (p < 0.05). Within-group comparisons revealed
significant side-to-side differences in thickness change rates of both the TrA and IO in the NSCLBP group,
whereas no such asymmetry was observed in the non-LBP group. No significant correlations were identified
between SCST scores and side-to-side asymmetry in the TrA or IO thickness change rates.

[Conclusion]

These findings suggest that side-to-side asymmetry in abdominal trunk muscle activation G.e., the thickness
change rate) may be associated with nonspecific chronic low back pain in collegiate athletes.
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