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Abstract—The purpose of this paper is to develop a decisigiport system based on a process of knowledgecgrn. This
system allows the prediction of the empowermera pétient with cancer treated by chemotherapy.fifstepart of this article
outlines the process of empowerment of the patiEm. second part explains the principle of decisiopport systems and the
principle of the Knowledge Discovery from Databad€BD), inspired by the data mining method. Thedtsection describes
the approach for the implementation of the syst@hre fourth section applies this approach to rava d#t the different
patients.

Index Term—Empowerment, DSS, KDD; Holon

I.  INTRODUCTION have seen a considerable development in many fields
Health systems are usually organized so that psizhesls applications,_ particulgrly in the health_sector_e'ﬂncology
are at the center of patient care. However, tsitional department is a hospital setting, the richest imseof data.
view of the relationship between patients and theictors There is a wealth of data that is currently undgiated.

is questioned at the first European Conference on

empowering patients held in Copenhagen (Denmarkjien The instantaneous simulation system implgmentaﬂmws
11" and 12" April 2012. the empowerment degree of a cancer patient, basekeo

process extraction of knowledge, allowing decisioakers
Originally, it was presumed that health serviceg ar to make inquiries about the degree of autonomy diteent

involved in acute illnesses and treat them. Toding is necessary. Our research is situated withindbigext.
growing need for chronic care requires the adopitdn . L . _—
alternative approaches in this regard. Chronicadies are [N this paper, we begin with a brief descriptiontioé state

the leading cause of death and disability worldwide ©Of @t who present the basics concepts of DeciSiopport

including cardiovascular disease, cancer, diabetessity System(DSS) and Knowledge Discovery from Databases

and chronic respiratory diseases. (KD_D)._ In the second section, we desc_:nbe oura@dn_for
designing and developing the DSS using KDD. Intttied

The relationship between patient and doctor is Part, we presentthe realization of our DSS.

fundamentally changing: the patient is increasingly

considered an "expert" whose active participat®wriicial Il RELATED WORKS

to the decision Decision support system based on knowledge disgover
from data consists to associate two components:

The autonomy of a patient is to include, among rothiag,

the integra.tion of .info.rmaf[ion in. t.he process ofeca'o DECISION SUPPORTSYSTEMS. (D.S.S)

enable their participation in decision making abtuir ) .

health [1], [2], [3]. In the spirit of using the @aas "mines", A. Gorry and Scott Morton defined as foIIovx(s_: irgetive

are used data mining involves an automated processcomputerlzed system that helps the decision maker t

operating data items, which is turn belongs to aremo manipulate data and models to solve poorly strectur

complex which use of the data to field informatiosable problems” [15]. The purpose of a decision suppgstesn is

for decision making. In other words, data mininghis most to assist a decision maker, in making the available
common discipline in companies seeking to extract knowledge needed, to solve difficult cases. Fowiagl
information hidden in their databases in order rpriove some problems the decision-making process is linaete
their processes, managing customer relationshipisriak knowledge [21].

management. In recent years, the techniques ofndiaiag . o
In hospital, several decision support systems Haeen

Corresponding Author: Abdellah Abouabdellah developed [17] [23] [12], but very few of them
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accompanied the decision maker during the entioésiba-
making process.

KNOWLEDGE DISCOVERY FROMDATABASES (KDD).

In order to use the data, data mining involves @oraated
process operating of elementary data, itself idsteged
into a more complex process, who data is going to
information and information to decision. [13] [16].

The KDD process can be defined by a series of gease
and data analyses [13], which consist of (see Jig 1
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Fig 1: KDD TOOLS

DSS is an interactive and iterative process. lcternsy is
linked to different choices that user is bringirmumd to
perform. The iteratively is related to the factttheDD
occurs following a series of steps and the usedea&ide to
go back at any time if the results do not suit him.

DECISION SUPPORTSYSTEM BASED ON AKDD PROCESS

A DSS/KDD is a system to detect strategies for isgha
decision problem via data mining [19h this process, the
analysis of the needs of policy makers, variousvidets
related to the preparation and handling of relevkat, as
well as the integration of knowledge to help ie tlecision
making is very important steps.

The diagram in Fig 2 illustrates the developmena @SS
based on a KDD process

@
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Fig 2. Process of a DSS based on a KDD

The first phase of this process is the identifmatof the
problem, which allows identifying and defining the
different main objectives of the future system. The
preprocessing steps include building corpus -sjedst
well as to clean the data, the treatment of misslata,
selection of attributes or to the selection of lesdand the
processing of these data.

The second phase is data mining, which must bepeed
to obtain knowledge put in the form of models whiohst
be validated.

A DSS / KDD should be interactive, as the decisimaker
involves the process of KDD requires of him a man-
machine interaction for it to be realized. In thntext, we
propose a user-friendly man-machine interface idegthe
future user of such a system (medical oncologyiseruo
make the right decision at the arrival of a new cean
patient.

At the time of the conference on “the universehaf patient
of tomorrow; our health system in 2010", that tqulace
October 23 2002 to Toronto [27], lecturers evokée t
patient's empowerment as the agent of change dimbdet
degrees of individual empowerment (see Fig 3).

IMPORTANCE OF THE STUDYPROBLEM STATEMENT

The right to decide induces the decision's resbditgi
While talking about the autonomous patient, possesf
the decision strength, we must equally reflect be t
responsibility that the patient must assume.

Enlightened choice
+ patient has the last word =

Fatient s exipeanoce
« patient obtains satisfaction =

Enlightened consent
= what do you think abowt... 7 =

Paternalism
= dlctor has reason =

Patient’s competence
Patient's decision-making capacity

Fig 3: degrees of empowerment
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Our research is based on implementation of a piedic
system for a cancer patient. This system simuldbes
empowerment degree of a patient and to classify the

appropriate cluster.

IV. HYPOTHESIS

System decision support based on a KDD processsrsiep
of data mining on the case based reasoning [24]nis to
help doctors oncology service, future users of sg&tem
via a human-machine interface, understand and giréuk
degree of autonomy of a patient with cancer treatdtd

chemotherapy.

Each patient is characterized by the following ables:

Age, sex, study level, presence of family membenrsa
patient dialogue, training of nurse, personal egnees,
oncologist patient dialog. These characteristicsll wi
represent the exogenous variables, whereas thegyendos
variable is the degree of prediction.

V. METHODOLOGY

There are several models of development in software
engineering such as the waterfall model [26], V sid@5]

, spiral model [9] , Y model [8] or the Unified [R7 But
these models are very general and human factorsiare
explained as the development teams of decision cstipp
systems should be encouraged to take into account.

The V-model is one of the best-known software eegiimg
models. It structures the steps in two phasesp-adovn for
the design and implementation of the system, ahdti@m
for the integration and evaluation. The evaluatioethods
are defined (planned) in the downswing. This masleiot
specific enough to allow a perfect development 8S8and
does not explicitly consider human factors. Thisdelchas
often been adapted and reused in other areas.

In the field of human-machine interface, the V eyglas
adapted, expanded, revised to give the U-moddPHf] [5]

[6].

In its original version, the U-model has to stdetcing the
first steps that seemed to be fundamental in tisggdeand
evaluation of interactive systems. Over the laserity
years, it was gradually enriched by adding sevstaps,
which are the result of research conducted in treext of
several industrial projects, for example the stegpled
"Analysis of existing" and / or "analysis of theskéine
"does not exist in the original model.

This U-model is focused on man-machine interfacilijH
It seems most appropriate and meets our needsdwlrea
expressed (human factors evaluation, etc.)

It is the steps that do not exist in traditionaftware
engineering models, which remain very general, \gherg

€
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from the assumption that human factors should be
considered by the development team. The U-model is
structured in two phases

A downswing begins with a structural and functional
description of the system to provide a structuramfework
for future activities as well as technical solusoithe result
of this step is a list of tasks to be divided istotomated
tasks and interactive tasks (involving differengies of
collaboration between the user and the system),thaed
analyzed and modeled.

A rising phase focused on the evaluation of therale
system, according to criteria of efficiency of #hetem and
also the criteria focused on the human being. \dtitoch
involves comparing the theoretical model tasksqgnibed)

of the downswing with the pattern of actual ackbst
highlighted in the ascending phase (according te th
original principles proposed by [6]).

The decision support based on a KDD process systhes

step of data mining on the case-based reasoning [26
aims to help doctors from oncology, future userssaid

system via a human-machine interface, to underssand
predict the degree of autonomy of a patient withcea and
treated with chemotherapy

To develop our DSS based on KDD, we followed the
various phases of the KDD process (Figure 1), tfstes
was divided into modules by referring to the step&DD
process. Three modules were designed and madefoone
the storage and preparation of data, the secondébes
stored in a classification of four patient grouatgrnalism
requirements of the patient, informed consent afiorined
choice data) using a heuristic (the k-means algm)t and
the third module for data mining itself. The search
algorithm we have chosen is that of the k-neareggghiors
(KNN) used in the art of reasoning from cases.

In what follows, we describe the course of the psscwith
respect to each of the three modules of the prapDSS.
The objective of the first module is to developiaterface
for entering different information collected duringur
investigation, and that can influence the degresudnomy
of a patient. The implementation of the said uag ket up a
database, preprocess the data after the survean{ateand
data transformation) and represent the data enteyface
(see Fig4).

The second module has to implement the algorithnal&ta
classification using the k-means. This classifmatihas
brought together thirty four patients interviewerbped
(cluster). Each contains patient’'s most similamealegree
of empowerment)

After the "Data Classification”, we started the 3nddule
of data mining. The initial objective of this ajgaition is to
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provide the doctor a prediction on the empowernwna
patient incomer in the service (department), bagsef on
the technique of the reasoning from case [30].

VI.  IMPLEMENTATION

Fig 4 allows you to inter data for a new patientdify its
in case-of-error-data, delete and query the system
previously saved patient.

Foarumber T Fatertname  AZIZA

Fig 4: illustrates the case of the arrival of a nEatient.

Fig 5, allows classifying all patients already =tgied in
the four clusters, predict a new patient to assigo the
appropriate cluster.
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Fig 5: the classification and the prediction ofeavrpatient

VII.

This paper proposed an approach for the implementaf

a system DSS using the instant decision, basedhen t
knowledge extraction process. This DSS allows argiets
(future users of the new service), to understagddferring

to the patients history registered in the hospi@iabase),
predicted by the application of an algorithm fotadenining
KNN, the degree of empowerment" a new patient ogrno

CONCLUSION

€
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the service. This system also allows classifyingoatients
historized by applying the K-means algorithm intmurf
clusters according to their degree of empowerment:
Patient’'s exigeance, Enlightened choice, Patemalis
Enlightened consent.

The extraction of knowledge from data (KDD) is usexda

decision tool to discover, from databases, preWous
unknown and potentially useful knowledge for demisi

making.

VIIl. SCcOPE FORFURTHER RESEARCH

As working prospect, the same database can beitglo
measure a set of indicators such as the numbeatofnp
step by step of empowerment, by environment, byaich
level and by time period of time. These indicatoam be
stored in a data warehouse.

To release other performance indicators, the dstisi
support system so designed, must be subjectedsit af
tests by the future users in the coming months.
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