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Temperature has been shown to be closely associated with the development of plantar ulcers, onset of Charcot foot disease and the emergence of infectious processes. This study focused on the development and utilization of an insole that monitors the temperature on the plantar surface of both feet as a quantitative indicator for early detection of the above conditions.  We developed an insole prototype incorporated the use of thermistors for temperature data recording.  Using this insole, 60 volunteer patients (divided into three groups of 20: Control (C), Diabetic sensate (DS), and Diabetic insensate (DI)) were tested for in-shoe temperatures during periods of rest and activity.  Each volunteer was temperature-tested on three separate occasions providing 180 data sets used for analysis.  One-way ANOVA tests combined with a Tukey test were used to search for significant differences in pedal temperatures between each group at any given sensor location.  Each trial data set is a 14 x 180 array of discrete temperature measurements collected at a rate of 0.1 Hz (7 sensor locations/foot).  Sensors were located at the hallux, metatarsal heads 1-5, and the heel.  The results show that the DI group differs significantly at almost every sensor location from the C group during periods of rest (α = 0.05).  The DS group did not differ significantly from either the C or DI group; however the study revealed the C group as have the warmest feet, the DI group having the coolest feet with the DS group in the middle.  In addition to investigating spatial temperatures at the sensor locations, contralateral differences were explored and the classification ability of the temperature arrays from the different groups was tested.  Our success rate of correct classification was shown to be very good.  These results lay the groundwork for further development of this insole to be worn by at risk patients for early detection and intervention in diabetic ulcerations, infections and Charcot foot disease.  

