POLITECNICO DI TORINO
Repository ISTITUZIONALE

Shaping data: a self organizing map approach for data mining of oral glucose tolerance test curves in
women with previous gestational diabetes

Original

Shaping data: a self organizing map approach for data mining of oral glucose tolerance test curves in women with
previous gestational diabetes / Gaetano, Laura; DI BENEDETTO, Giacomo; Tura, A.; Balestra, Gabriella; Montevecchi,
Franco Maria; Kautzky Willer, A.; Pacini, G.; Morbiducci, Umberto. - (2010). ( GNB Second National Congress of
Bioengineering Torino, Italy July 8-10 2010).

Availability:
This version is available at: 11583/2375634 since:

Publisher:
Patron

Published
DOI:

Terms of use:

This article is made available under terms and conditions as specified in the corresponding bibliographic description in
the repository

Publisher copyright

(Article begins on next page)

07 May 2026



Q
I, Y SHAPING DATA: A SELF ORGANIZING MAP APPROACH FOR DATA MINING
OF ORAL GLUCOSE TOLERANCE TEST CURVES IN WOMEN WITH PREVIOUS

GESTATIONAL DIABETES

L. Gaetano®, G. Di Benedetto®, A. Tura®, G. Balestra®, F.M. Montevecchi®, A. Kautzky-Willer ",
G. Pacini®, U. Morbiducci®

@ Dipartimento di Meccanica, Politecnico di Torino, Torino, ltaly

b [ustitute of Biomedical Engineering, CNR. Padova, ltaly

¢ Dipartimento di Elettronica, Politecnico di Torino, Torino, Italy

4 pepartment of Internal Medicine III, University of Wien, Wien, Austria

Gestational diabetes mellitus (GDM) is defined as the diabetic condition with onset during pregnancy
and it affects from 1% to 14% of all pregnancies depending on the population studied [1]. In general,

shortly after delivery, glucose homoeostasis is restored to the antepartum condition, but women with a

history of GDM show at least a seven-fold increased risk of developing type 2 diabetes compared with

those who had a normoglycaemic pregnancy [2]. Hence, since these women represent a high-risk
population, there is the need to develop appropriate preventive strategies and to identify reliable
prognostic factors. In the last years, different antepartum and postpartum independent predictors of
later abnormal glucose tolerance have been identified, but anyone seems so reliable.

In this study, we hypothesize that the future evolution to a condition of normal glucose tolerance or
type 2 diabetes is predictable from the morphology of the OGTT curves at baseline. In order to
evaluate this potential predictor capacity, the first step is to evaluate if additional and useful
information is contained into curves shape besides the two specific values used for current diagnosis
of normal/diabetic condition. For this reason, we used a particular neural network, i.e. Self-organizing
map (SOM), in order to cluster OGTT curves basing on their shape. The SOM-based analysis was
compared with the clinical, shape-independent classification of the glucose tolerance condition (1.¢.
the gold standard), in order to assess whether the morphology of the OGTT curves (i) are correlated t©
such condition, and (ii) maintain memory of the previous disease (GDM condition). Moreover, having
a small number of curves at disposal, the other aim of this study 1s to find out an efficient method able

to guide data mining in presence of small datasets.
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E | INTRODUCTION

METHODS

A group of 92 Caucasian women with GDM was investigated together with a control group (CNT) of
40 women. Gestational diabetes was diagnosed according to American Diabetes Association (ADA)
criteria [3]. They were studied for a maximum of 5 years after delivery. All women underwent a
standard 75-g OGTT every year. In this preliminary analysis, however, only OGTT data at the
baseline condition were used. According to the criteria proposed by ADA in 1997 [4]. the population
was divided into a normotolerant group (NGT), a group with impaired glucose tolerance (IGT), :

group with type 2 diabetes (T2DM). =5
The morphological analysis was performed over all the glucose, insulin and C-
available by the OGTT test. The analysis was conducted both on measured
obtained by the measured ones by removing their mean value tiga!
classified exclusively in terms of their morphology, or the classification
each sample of the curve. The analysis was conducted using Sel
artificial neural networks which uses a competitive learning te
manner [5]. Using SOM, we could obtain a map that is
topologically close input data vectors map to # adjacent
neuron, underlining shape input similarities and dissi
lattice map, a linear initialization of prototype m ar
while the dimension of the grid depended on the
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