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The diabetic foot often undergoes abnormal loading, especially under the metatarsals. The present study focuses on the effects that diabetes-induced alterations may have on foot loading during gait in terms of forces and loading times. A meaningful parameter was calculated: it was defined as the Equivalent Maximum Loading Time (EMLT), namely the time period during which the metatarsals would be “ideally” loaded at a constant load equal to the maximum recorded force, the latter normalised with respect to body weight (b.w.). For each patient, EMLT was obtained as the ratio between the time/force integral – expressed as %b.w. * ms - and the corresponding maximum force value – expressed as %b.w. -.61 diabetic patients were examined: 27 patients without neuropathy (D), 19 with Neuropathy (DN), 15 with previous neuropathic ulcers (DPN). 21 Healthy Volunteers (HV) were also included in the study for comparison.   Foot-floor interaction was investigated through a piezo-dynamometric platform. 6 footsteps were acquired for each foot. Mean values were normalized with respect to b.w., temporally resampled and entered for statistical analysis (one-way ANOVA, P<0.05; Bonferroni correction). Special attention was paid to loading times, forces and force integrals under the heel, the metatarsals and the hallux. Absolute loading time highly increased at the heel and the metatarsals and significantly decreased at the hallux with respect to controls. Even after the normalisation to stance phase duration, inter-group loading time differences remained statistically significant (p<0.05) for each subarea, thus indicating a real change of the foot loading pattern during gait. As for the metatarsal area only, forces and EMLT are reported in Table 5.

To conclude, forefoot soft structures of neuropathic patients seem to undergo compressive and shear stresses higher and more prolonged than normal. EMLT – which was significantly higher for DN patients for all GRF components -, proved to be the most effective among the selected parameters.    

Table 5. Mean values (and st dev) of peak forces (F, % b.w.) and EMLT (ms) under the metatarsals.

	Patients
	Vertical
	Ant-post
	Med-lat

	HV F,    EMLT
	89.9 (6.3), 33.2 (5.5)
	16.6 (3.1), 15.4 (2.1)
	4.5 (1.8), 23.9 (8.7)

	D F,    EMLT
	93.9 (6.7), 38.0 (6.2)
	15.8 (3.4), 18.7 (2.5) *
	4.7 (1.8), 29.3 (8.4) *

	DN F,    EMLT
	96.0 (7.0)*, 41.3 (8.8) *
	15.4 (4.1), 20.7 (4.7) *
	4.8 (1.9), 31.2 (9.3) *

	DPN F,    EMLT
	97.5 (7.0)*, 41.8 (8.1) *
	16.6 (4.4), 20.1 (4.2) *
	6.2 (2.6)*†, 30.1 (9.7) *


* p<0.05 vs HV; † p<0.05 vs D

