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Development of multivariate model to predict foot length under weight-bearing
standing position based on non-weight-bearing measurement.
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Abstract

Aim: Orthotists make orthopedic shoes and insoles after obtaining the foot shape by measuring and casting the foot. To
avoid collapse of the bone array and reduce foot deformation due to muscle tone in pathologic feet, casting is performed
under non-weight bearing condition in a seated position. However, the plaster model obtained through this method may
not be accurate because patients are under a full-weight bearing condition while standing during gait. Thus orthotists need
to predict foot length while standing and modify the plaster model based on their experience. The aim of this study was
to develop a highly accurate multivariate analysis model that can predict the foot length while standing.

Methods: Sixty-eight male adults (135 feet) participated in this study. The foot length was measured while standing and
sitting with and without arch pads based on the pressure measured under the foot. The feet were classified into four groups
based on the pressure data. A multiple regression analysis was performed using the foot length while standing as an
objective variable and the foot length while sitting as well as experimental condition as an explanatory variable. To
confirm the accuracy of the multivariate model, the foot length measured in the impression material used in a clinical
setting was applied to the equation derived from the multivariate model, and the foot length while standing was predicted.
Conclusion: The difference between the predicted and actual foot length was 0.025+0.12 cm in foot length and
-0.012+0.13 cm in foot width. Therefore, this model could be practically used to predict foot length while standing in the
clinical setting.
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