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ABSTRACT

This study aims to investigate and compare theénite of plantar loading variables during gait @tignts with
diabetic in young ages. Subjects were dividedtimdollowing two groups: diabetic foot, 56 subgeaontrol group,
52 subjects. Plantar pressure distribution was mieed during barefoot gait using the Novel emedfplat. Both
midfoot and lateral forefoot regions’ peak pressimr¢he diabetic foot was higher than the normaltf@\Iso, diabetic
foot group experienced significantly higher in ma®-time integral and contact time. Those varialpeovided an
indication of plantar loading behavior over timeydaother kinesiological factors like joint deforia& and mobility
can be investigated in further study.
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INTRODUCTION

Foot problems in diabetes can develop from a lotahponent causes. The main contributing factoctude
sensorimotor and autonomic neuropathy, periphers¢war disease, and limited joint mobility [1].€Téxistence of
other long-term complications of diabetes alsauifice the development of foot ulceration [2]. Sabdiologists pay
particular attention to the feet of older patietdsprevent significant avoidable morbidity and radity in this
vulnerable group. However, biomechanical studyiabetes foot on young ages is quite limited. Unideiding of how
the foot functions in relationship between foot gnaund allows to target therapy towards contrgliim changing that
function in addition to treating tissue diseasaréat majority of the problems that lead to diabatnputations start
off as problems related to the structure of the &ow how it relates to the ground and to the shom above. The
purpose of this study is to investigate the plaptassure character of the young patients withedialfoot providing
useful information to podiatrist for maintenancegtpction and active treatment of diabetic foothpems that do
develop.

EXPERIMENTAL SECTION

Fifty-six young diabetic patients (age range betw2@-40) were participated in this study. Patienth previous
amputation, active foot ulcers or who were unabledlk normally without aid for any reason werelaged from this
study. Fifty-two non-diabetic subjects (age rangémeen 20-40) selected as control subjects grolipcotrol
subjects were able to walk normally and none hadtary of foot problems. The subjects details wisted in Table
1.
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Table.1 Subjects details

Diabetic group Control group

Number of subjects 56 52
Age [years] 31455 29+6.2
Body mass index [kg/fh 21.6+3.5 22.343.6

Plantar pressurewere measure through the Novel emed system (Novel GMRBHRich, Germany), which is an
automated, digitized pressure platform that analyzessure, force, and area data along the cosudeice during
static or dynamic movement. The resolution of #yistem is 0.25 sensors/nand the sensor area of the platform
measures 475mmx320 mm, with a total of 6080 senaorsa pressure range of 10-1270 KPa. Walkingdspes
under the subject’'s own selected pace, and thesisbjvere asked to walk in a strait line for ab?2itmeters for
habituate before the tests. During each walk, watacollected from one steps in the middle of thking to avoid the
staring and ending bias. Gait analysis was perfdrim¢he barefoot condition to avoid the influemdeeompounding
factors such as shoe structure on plantar pressure.

RESULTS

Peak pressure value during walking were shown gnli-both midfoot and lateral forefoot region wsignificantly
different between two groups, in which the diabéiat was higher than the normal foot.
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Fig.1 Peak pressure value of different partsof foot during walking (* P<0.05)
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Fig.2 Comparison of difference in whole foot contact time, maximal force and pressure-timeintegral (* P<0.05)
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Regarding to the value of pressure-time integralimal force and contact time of whole foot (Fig.@gbetic foot
group experienced significantly higher in presdime integral and contact time. The value of maxifoace shows no
significant difference.

DISCUSSION

This study investigated plantar loading characiaing) gait between two different groups in youngsaglt was

interesting to discover that the higher pressuheevilm the midfoot and lateral forefoot in diabejioup comparing to
the normal control group. Although the value wasaumsidered to be a risk for foot ulceration basethe thresholds
described in the literature [3, 4]. However, digbpatients can develop ulceration even under nbpiaatar pressure
values [5, 6]. Notably, the pressure-time integrad contact time were also elevated in the dialfeticgroup. Those
variables provided an indication of plantar loadisdpavior over time, which may more relating touheer formation

[7, 8]. The presence of elevated plantar pressouédclso be associated with other kinesiologieatdrs like joint

deformities and mobility, which can be further istigated.

Acknowledgements
This study was supported by Ningbo university reseéoundation program (XKW11D2031).

REFERENCES

[1]C Giocomozzi; A Caselli; L UccioliDiabetes Care002, 25, 1451-1457

[2]PR Cavanagh; JS Ulbrecht, G Capudigbetes MetabRes. Rev2000, 16, 6-10

[3]RG Frykberg; LA Lavery; H Pham; A VeveBjabetes Care998, 21, 1714-1719

[4]T Duckworth; AJM Boulton; RP Betts; JD Ward,Bone Joint Surgl985, 67, 79-85

[5]PR Cavanagh; GG Simoneau; JS UlbreghBiomech1993, 26, 23-40

[6]JE Shaw; AJM BoultonDiabet. Med1996, 13, 22

[7] H Yang,Journal of Chemical and Pharmaceutical Reseat3, 5(12), 296-301

[8] Y Luo, QC Mei, MR Graham, YD Gulournal of Chemical and Pharmaceutical Resea#li4, 6(1), 645-649.

984



