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SUMMARY

This study aimed to identify groups of subjectshvatmilar
patterns of forefoot loading and verify if patiermgth
diabetes (PwD) could be distinguished from non-gliis.
Kmeans cluster analysis on the relative regionguises
originating from 6 forefoot segments, led to the
identification of three distinct groups when comsidg only
non-diabetics and of four groups when taking intocant
diabetics only or both populations together. Anclesive’
pattern of PwD only was identified. The relevandethe
reported clusters was supported by differences rebde
between groups when considering other parameters.

INTRODUCTION
Objective evaluation of plantar pressure patterRRPIn

METHODS

Dynamic barefoot PPP of ninety-seven PwD and 33rabn
subjects (45-70 years) were recorded, at a salttd
speed, along a 10m walkway. Pressure measurements w
recorded with a Footscan pressure plate (R$3can
(dimensions 0.5m x 0.4m, 2.8 sensors/cm?) which was
dynamically calibrated by a custom made AKMTiorce
plate. Data analysis consisted of semi-automatial to
mapping (SATM), identifying ten regions of interg&ol)

on the peak pressure footprint of each trial (fitals per
foot) (figure 1).

Following SATM, force-time curve of the peak forsensor
was extracted for all Rol, except for the midfoodaoes
two to five. Subsequently, relative regional immsl¢Rrl, as
% of summed impulses) were calculated considerivgg t

PwD can be a starting point for the development of remaining eight Rol. Average Rrl were calculateddshon

treatment algorithms, preventive strategies andlyear
detection [1, 2]. Cross-sectional, comparative wtdesigns
are most commonly used and define populations efésis
of the presence or absence of diabetes,
vasculopathy and history of ulceration (pathophigsjzal
approach) [3]. Intrinsic flaws associated to thpmach
relate to: 1) the ‘smoothing’ of relevant PPP a&sted to
the calculation of ensemble averages, 2) the assumpf a
linear relationship between specific pathophysimal
complications and PPP, 3) the assumption of loviabdity

in PPP in the so-called healthy population.

Recently, an interesting alternative has been [meg@o
characterised by the stratification of PwD basedtlosir
PPP homogeneity (biomechanical approach) [4,5].s&he
studies illustrated the potential clinical relevanof a
biomechanical approach, but they lack discrimireatialue
for ulceration diagnosis [4], omitted to describeit study
population, nor included a control group [5]. Tha @f our
study was to classify forefoot PPP in control satgeand
PwD using a non-hierarchical clustering technique.

all trials of each individual in order to obtaineoprofile for
each person and each foot (left and right foot werpt
separated).

neuropathyKmeans clustering was used to classify the Rrl hué t

forefoot (the five metatarsals and the hallux)stithe Rrl

of the forefoot were converted into z-scores, sqbsatly, a
Kmeans function (Matlab 2012a) was used and a atdnd
Euclidean distance was selected for the partitgnimo
clusters. Classification construction was guided the
highest silhouette coefficient.

The clustering process, including the determinatbrthe
optimal number of clusters, was consecutively pentx
for the control group (CtrlOnly, N= 66 feet), théaldetic
group (DbtOnly, N= 194 feet) and finally for botmogps
together (BothGr, N= 260 feet). Finally, one-way
multivariate ANOVA (Matlab 2012a) was used to asses
significant differences between the optimal clasatfon
resulting from Kmeans clustering of BothGr data.e3d
analyses were performed on the peak force and ithef Rl
eight Rol.



RESULTSAND DISCUSSION Good resemblance was observed between BothGr and th
Silhouette calculation indicated three clusterbéadhe most  DbtOnly clustering. Based on these observationsyas
suitable when considering only Rrl of CtrlOnly (ST44). decided to use the optimal clustering based orBithGr
The preferred number of clusters was four (SC=0f48) data. Following cluster names were introduced: telug=
DbtOnly, which was also the case for BothGr (SC38R.4 Medial M1 pattern, cluster 2= Central pattern, #u8= T1-

Figure 1 (b,c,d) summarizes the PPP for each cluste M1 pattern, cluster 4= Lateral M4-M5 pattern.
Rrl and Peak Force were significantly differentviiegn the One hundred percent of the feet in cluster fouBothGr
four clusters (Table 1) were from PwD (figure 1d).

All PwD with a history of a plantar foot ulcer dtet fifth
Table 1.Results of one-way multivariate ANOVA statistics MTH (N=3) were stratified in the lateral M4-M5 paith.

performed on the four clusters of BothGr data Similarly, all plantar ulcers (N=3) observed in thé-M1
Medial M1 pattern| Central Pattern | T1-M1 pattern Lateral M-S pattern were located under the hallux.
Rol Cluster 1 Cluster 2 Cluster 3 pattern pualue
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= LI | 90t | 3869 | MsED¥ | p3ene | <om encompasses the classification of PwD accordinghéir
g 1 570437 3607 | 0665 | 35y | <o biomechanical proﬁlt_a. The adopuon of this alteivex
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Figure 1. lllustration of the SATM method and summary of the PPP for clustering of both groupstogether
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*Figure 1. A) SATM applied in the current study. The ten Rdlere semi-automatically defined on the peak presfatprint. The Rol were 1) hallux, 2)
toes 2-5, 3) first metatarsal, 4) second metatab3ahird metatarsal, 6) fourth metatarsal, Ahfihetatarsal, 8) midfoot, 9) medial heel, 10)ritbeel. B)
Rrl for the forefoot segments of the three loadiatterns considering only data of control groupR@)for the forefoot segments of the four loadpagterns
considering only data of diabetic group, D) Rrlfloe forefoot segments of the four loading pattemssidering data from both groups.



