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Abstract

Background : We have developed a new apparatus composed of iPod touch and hand-held roller
for school scoliosis screening named “i-Scolioroller”. The angle of trunk inclination (ATI) is
measurable while the roller sliding the spinous process line with Adams Forward bending test. The
purpose of this study was to determine the best detectable cut-off value of i-Scolioroller
measurements for adolescent scoliosis with Cobb angle =20 degrees.

Methods : Sixty-six adolescents (male =8)aged 12.7 = 1.5 years were included. The screening
examination was carried out for each participant with the i-Scolioroller. We defined right-sided
maximum ATI as Rmax, left-sided maximum ATI as Lmax, the sum of Rmax and Lmax as sum-
ATI, and which is greater Rmax or Lmax as max-ATI. Major curve Cobb angles of each subject
were obtained by upright entire spine radiographs, subjects with Cobb angle =20 degrees were
defined as scoliosis patients. The correlations between each measurement of i-Scolioroller and Cobb
angle were analyzed, and the best detectable cut-off values for scoliosis patients were determined
with ROC curve.

Results : Mean Cobb angle was 23.6*11.3 degrees, 37 subjects were estimated as scoliosis
patients. Correlations coefficients between Cobb angle and both sum-ATI and max-ATI were 0.621
and 0.521 respectively (p<<0.01). ROC curve analysis confirmed 10 degrees of sum-ATI as the best
detectable cut-off value for scoliosis patients, sensitivity and specificity were 86.5% and 72.4%.
Correspondingly, 7 degrees of max-ATI as the best detectable cut-off value, sensitivity and
specificity were 78.4% and 65.5%. Setting cut-off value combined 10 degrees of sum-ATI with 7
degrees of max-ATI ; sensitivity and specificity were 89.2% and 58.6%.
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Conclusion : Assuming the role of a primary scoliosis-screening tool, i-Scolioroller should have

high sensitivity for detecting adolescent scoliosis with Cobb angle =20 degrees. An appropriate

cut-off value of i-Scolioroller for scoliosis patients appears to be combined 10 degrees of sum-ATI

with 7 degrees of max-ATIL.
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