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Association between bone mineral density and flatfoot evaluated using

footprint analysis among schoolchildren
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Flexible flatfoot, most of which results from ligamentous hyperlaxity, is one of the foot structure deformities commonly
observed among children, and usually takes a course of natural correction, needing no particular treatment with orthoses or
corrective shoes. As bone growth is among the factors contributing to improvement of flatfootedness, we investigated
schoolchildren for the association of bone mineral density (BMD) with flatfoot. The study sample consisted of 211 boys and
230 girls who was attending the elementary and junior high schools in a mountainous town and fully participated in the survey
program conducted in May, 2002. We collected footprints of both feet, from which the H-line was identified by connecting the
tip of the second toe and the intersection of the internal surface tangent of the foot and the external one to evaluate flatfoot.
BMD of the radius was measured by dual-energy X-ray absorptiometry. In the statistical model predicting BMD, analysis of

covariance was applied for 3 grade-based subgroups, with the presence of flatfoot as the independent variable and age, body
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fat percentage, weekday exercise hours, and weekend exercise hours as the covariates. Bilateral flatfoot was identified in 30%

of the elementary schoolchildren and 18% of junior high schoolchildren, the percentage being higher for the lower graders. No

significant association between flatfoot and BMD was observed in boys, while BMD was significantly lower among the lower-

grade elementary schoolgirls with flatfoot. In conclusion, a significant association between BMD and flatfoot was found

among schoolgirls in the lower grades.
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