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Insoles for Diabetic Foot

The incidence of diabetes has
increased significantly in recent
decades. In Germany, there is an
estimate of three million diabetics
and this number is growing at a
rate of about 2 percent per year. In
the U.S.A., the American Diabetes
Association estimates that thirteen
million people suffer from this con-
dition, representing 5.2 percent of
the entire population and every
year, some 35 thousand patients
have a lower limb amputated. In
Latin America, it has been repor-
ted that the prevalence of diabetes
is of the order of 14 to 20 percent,
according to a research conducted
by the WHO’s Ad Hoc Diabetes
Reporting Group. In Colombia, a
study by Ashner et al concludes
that the prevalence is 7 percent in
both sexes.

U
lcers m ay appear on  th e feet

of th e diabetic due to n euro-

vascular con dit ion s th at  lead

to loose sen sit ivity. Th is lack of

sen sit ivity im pedes th e patien t  to

detect  biom ech an ical alteration s in

th e tran sm ission  of load th rough

th e sole, wh ich  produce zon es of

pressure overload on  th e p lan tar

feet  surface. Measures h ave to be

taken  in  o rd er to  p reven t  th e

appearan ce of u lcers, wh ich  m ay

fin ally lead to am putation .

As part  of th e diagn osis an d tre-

atm en t of th is con dit ion , it  is th e-

refore im portan t to d iscover an d

quan tify th e distribu tion  of stat ic

an d dyn am ic pressure poin ts on

th e sole, i.e. wh en  stan din g st ill

an d walkin g. Wh ile in  developed

coun tries gait  an alysis is com m on -

place, in  Colom bia th ere was n o

reliab le eq u ip m en t  to  m easu re

pressure poin ts on  th e soles of d ia-

betic patien ts. Th e patien ts are eva-

luated  em pirically an d  th e p re-

scrip tion  of in n er soles an d sh oes

“as a preven tive treatm en t” is car-

ried  out on  a “m ade-to-m easure”

basis, usin g rath er crude an d un re-

liab le m eth od s. In  som e cases,

in n er soles, stan dardized for oth er

population s, such  as th e USA an d

Europe, are im ported but are n ot

reliably tested to con form  to th e

an th ropom etric ch aracterist ics of

th e co lom bian  p op u lat ion  an d

th us, its application  m ay n ot be

effective.

Description of the
System

A research  grou p  from  th e

Pon t ificia Un iversidad  Javerian a

from  Colom bia in  co laborat ion

with  Bioen gin eerin g Un it  o f

Strath clyde Un iversity from  th e

Un ited Kin gdom  an d COLCIEN-

CIAS h ave developed an  im proved

an d art icu lated m odel for th e dia-

gn osis an d treatm en t of th e diabe-

t ic foot, an d design  of in n er soles,

all assisted  by com puter. A kn ow-

ledge-based system  h as been  deve-

loped wh ose in puts con sisted  of

clin ical, biom ech an ics, an th ropo-

m etric, p lan tar pressure, an d th e

criteria for design  process in form a-

tion . Th is in form ation  com bin es

both  qualitat ive an d quan titat ive

data, wh ich  togeth er with  a case

database will be used to produce a

diagn osis an d prescrip tion  of th e

type of in sole for th e specific pati-

en t . Th e diagn osis an d prescrip tion

system  will com bin e case-based

reason in g, objects an d production

ru les for kn owledge processin g an d

n u m eric com pu tat ion . Th e p re-

scrip tion  produced by th e system

con stitu tes an  in it ial specification

of th e in sole, wh ich  will be in ter-

actively refin ed by th e in sole desi-

gn er u t ilizin g fin it e elem en t

m odels of th e foot an d in soles.

Prototype in soles will be im ple-

m en ted an d tested with  th e pati-

en ts an d both , th e in form ation

from  th e fin ite elem en t m odels

an d patien t  m easurem en ts an d cli-

n ical observation s will be fed to

th e case database of th e system

th u s p rod u cin g a close-loop

system . With  th is in teract ive

approach  it  is expected th at  th e

in sole design  is optim ized an d th at

th e system  kn owledge base evolves

over t im e th us leadin g to a con ti-

n uous in sole design  im provem en t.

Methodological Aspects
of the Project

An  epidem iological study h ad

been  developed to determ in e th e

ch aracterist ics of th e n orm al an d

th e diabetic population s in  San tafé

de Bogotá - Colom bia. With in  th e

diabetic population  an d usin g th e

pressure m easurem en ts from  th e

PAROTEC system , groups of foot

p ath o logies h as been  an alyzed

usin g data an alysis tech n iques.
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