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PE3IOME, ABSTRACT

Medical decision-support software system is designed to help health professionals make clinical decision. The sys-
tem deals with medical data and knowledge domain in diagnosing patient’s conditions as well as recommending
suitable treatments for the particular patients. Patient-Centred Health Information Systems is a patient centered
medical information system developed to assist monitoring, managing and interpret patient's medical history. In ad-
dition the system provides assistance to patient and medical practitioner. The system serves to improve the quality
of medical decision-making, increases patient compliance and minimizes iatrogenic disease and medical errors.
This study presents a web-based software implementation of medical decision support to diagnose internal dis-
eases as real-time to support clinical decisions using Artificial Neural Networks (ANN). This software has an im-
proved capacity to quickly narrow the number of diagnostic possibilities, and has very high recognition accuracy
(Ukr. z. telemed. med. telemat.-2011.-Vol.9,Nel.-P.52-58).
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BEB-TIPUNOXEHME ONA MHTENNEKTYANBHOW NMOAOEPXK/ NPUHATUA PELLEHUA B AMATHOCTUKE
BHYTPEHHUX BONE3HEN

Mevlana University, Konya, Turkey

MeouumHcKMe cUCTEMbI NOAAEPXKKW NMPUHATUSE PELLEHUA pa3pabaTbiBaloTcs AMs MNOMOLM npodheccroHanam B
KNUHUYECKo cutyaumn. Cuctembl 06pabaTbiBaloT MEOULMHCKME AaHHbIeE W 3HAHWSI C MEPBUYHON LIENblo
onpedenieHnss OuarHo3a, a Tawkke — OMpeaenieHnsi ONTUMAnbHOTO FeveHus. [auneHT-LeHTPMpPOBaHHbIE
MHPOPMALIMOHHbBIE MEAULIMHCKE CUCTEMBI pa3pabaTbiBalOTCs ANst aCCUCTUPOBAHUS B MOHUTOPWHTE, YMpaBreHM
N MHTEPNpeTaUMN AaHHbIX. [ONONHUTENbHO Takas cucTeMa OKasblBaeT MOAAepPKKY Kak MaumeHTy, Tak U Bpauy.
Cuctema ynyylwaeT KayeCTBO MEOMLIMHCKMX PELUEHUI, COCTOSIHME MauMeHTa, MUHUMMU3UPYET SITPOTEHHYHO
naTtosiorio 1 BpadebHble owmnbku. B cTaTbe onucaHo BEG-NPUNOXEHWE NS UHTeNNeKTyanbHoi noanepku npu-
HATWSI peLLeHnin B AMarHoCcTVKe BHYTPEHHMX BoresHell, OCHOBAHHOE Ha UCMONb30BaHUMN UCKYCCTBEHHbIX HEMPOH-
HbIX ceTel. BeG-NpunoXeHne 3HaumMTeNbHO pacLLMpsieT BOMOXHOCTU AMArHOCTUKM U UMEET BbICOKYHO ANarHOCTU-
YeCKyH TOYHOCTb (YKp. k. Tenemed.men.tenemar.-2011.-T.9,Nel.-C.52-58).

KntoueBble cnoBa: nogfepxka MNPUHATUSE KIMHUYECKUX PELUEHUI, HEMpOHHble CETW, AMarHocTuka, Beb-
NpUroxeHue
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BEB-0OOATOK ANSA IHTENEKTYANBLHO! NMIATPUMKA MPUAHATTA PILLEHL Y OIAFTHOCTULL BHYTPILLHIX
XBOPOB

Mevlana University, Konya, Turkey

MeouyHi cuctemMn NigTPUMKA NPUAHSATTS pilleHb po3pobnstoTbes Ans AornomMory npodecioHanam y KNiHiYHii
cutyauii. Cuctemm obpobnsaoTe MEAUYHI AaHi 1 3HAHHSA 3 MEPBVHHOID METOK BU3HAYEHHS AjarHo3y, a TakoX Bu-
3HAYEHHs1 OMTMMAarbHOTO JiKyBaHHS. [MauieHT-LeHTpoBaHi iHbopMaLiiHi MeaunyHi cucteMn po3pobrnaTbea Ans
acuCTyBaHHA B MOHITOPUHIY, KepyBaHHi i iHTepnpeTauii gaHux. [oOaTtkoBO Taka cucteMa Aae NiaTPUMKY siK
naujeHToBi, Tak i nikapesi. CucTemMa Moninwye SKCTb MEAWMYHMX PilleHb, CTaHy MNaujeHTa, MiHIMI3ye ATpOreHHy
naTonorito " nikapcbki NOMUIKW. Y CTaTTi onucaHnin BeG-A0JaToK ANs iHTEeneKTyanbHOI MiATPUMKMA MPUAHATTS
pilleHb y AjarHOCTUL BHYTPILLHIX XBOPOD, WO MPYHTYETLCH Ha BUKOPUCTaHHI LUTYYHUX HEMPOHHMX Mepex. Beb-
[OJaTOK  3HAYHO  PO3WMPIOE  MOXIMBOCTI  AiarHOCTMKM W Mae  BUCOKY  AiarHOCTUYHY — TOYHICTb
(Ykp.x.Tenemen.men.tenemar.-2011.-T.9,Nel.-C.52-58).

KnrouoBi cnoBa: nigTpymMka NpUAHSTTA KNiHIYHKX pilleHb, HEMPOHHI Mepei, AiarHocTuka, Beb-aoaaTok
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The advancement in computer technol- | decision without consulting the specialists di-
ogy has encouraged the researchers to de- | rectly. In most real-life situations, medical de-
velop software for assisting doctors in making | cision making is done in absence of complete



information. Diagnostic tests may be ordered
to decrease uncertainty, but actions take
place before all results become available.
The actions which could be ordering of new
tests, or prescribing a treatment may change
the course of the disease. Cases that are re-
solved in this initial phase may never be as-
signed a final diagnosis [1]. Most serious
clinical problems are so broad and complex
that straightforward attempts to chain to-
gether larger sets of rules encounter major
difficulties. Problems arise principally from the
fact that rule-based programs do not embody
a model of disease or clinical reasoning. In
the absence of such models, the addition of
new rules leads to unanticipated interactions
between rules and thus to serious degrada-
tion of program performance [2]. Given the
difficulties encountered with rule-based sys-
tems, more recent efforts to use artificial intel-
ligence in medicine have focused on pro-
grams organized around models of disease.
Efforts to develop such programs have led to
substantial progress in our understanding of
clinical expertise, in the translation of such
expertise into cognitive models, and in the
conversion of various models into promising
experimental programs [3].

Artificial Intelligence (Al) is not a new
concept, yet it has been accepted as a new
technology in computer science. It has been
applied in many areas such as education,
business, manufacturing and medical. Em-
ploying the technology especially Al tech-
nigues in medical applications could reduced
the cost, time, human expertise and medical
error. Several authors have used this ap-
proach when building medical expert sys-
tems, artificial intelligence or rule-based sys-
tems [4]. Although performance may be ac-
ceptable, problems with expert systems usu-
ally occur during the knowledge-acquisition
phase, when a great amount of time is spent
on extracting information from the expert [5].
Furthermore, expert judgment may contain
biases [6], a problem that machine-learning
approaches, by extracting information from
evidence, may also avoid.

A number of groups further explored
Bayesian diagnostic approaches by relaxing
the requirements for the independence as-
sumption [7], exploring “mixed” Bayesian and

non-Bayesian models [8], and development
of a more general approach using Bayesian
Belief Networks to model all conditional de-
pendencies in a diagnostic system [9]. Some
of other approaches to computer-assisted
diagnosis include statistical clustering models
[10] which have evolved into present-day
Medical Decision-Support System (MDSS)
approaches such as support vector machine
systems [11], and later expanded to include
multi-tiered MDSS explanatory models of the
sort developed for acid-base disorders in the
early 1980s [12]; heuristic MDSS based on
criteria tables, with major and minor features
designated to establish a diagnosis when
present in certain combinations used for rule-
based diagnostic systems [13-17]. All these
techniques have been successfully applied to
narrow medical domains, but each has seri-
ous drawbacks when applied to broad areas
of clinical medicine. There are some profes-
sional programs on MDSS such as
INTERNIST-1 and Quick Medical Reference
(QMR) [18-21], DXplain developed by Barnett
and colleagues at Massachusetts General
Hospital for diagnosis in general medicine
[22-23]; lliad, which combined Bayesian and
symbolic reasoning in a system developed by
Homer Warner and colleagues at LDS Hospi-
tal in Utah [24-25] and, a number of more re-
cent systems, including ISABEL [26-27] a
commercially available system.

Telemedicine is the integration of tele-
communications technologies, information
technologies, human-machine interface tech-
nology and medical care technologies for the
purpose of enhancing health care delivery
across space and time [28]. Rusovick and
Warner define telemedicine as any instance
of medical care occurring via the Internet and
using real-time video-teleconferencing
equipment as well as more specialized medi-
cal diagnostic equipment [29]. In general,
telemedicine means the use of computer and
communications technologies to augment the
delivery of health-care services [30]. Tele-
medicine can improve access to care, in-
crease health-care quality and reduce the
cost. Patients from rural areas can access to
the same quality of health-care as those in
big city. As an example patients suffered from
heart-attack do not have to consult cardiolo-



gist directly. Local doctors or medical practi-
tioners could perform the diagnosis with the
help from cardiologist using communication
channel such as Internet, telephone line and
others. The approach reduces the cost and
time for both patients and doctors. The bene-
fits of the electronic records would be many,
namely enhance traditional records, fast stor-
age and retrieval, promote telemedicine and
encourage research in medical applications.
As many applications are geared toward
web-based, this paper proposed a model for
web-based medical diagnosis and prediction,
specifically for medical practitioners [31]. Any
program designed to serve as a consultant to

the physician must contain certain basic fea-
tures. It must have a store of medical knowl-
edge expressed as descriptions of possible
diseases. Depending on the breadth of the
clinical domain, the number of hypotheses in
the database can range from a few too many
thousands. In the simplest conceivable rep-
resentation of such knowledge, each disease
hypothesis identifies all of the features that
can occur in the particular disorder. In addi-
tion, the program must be able to match what
is known about the patient with its store of
information. According to this aim, a special-
ized software using Atrtificial Neural Network
(ANN) has been projected in this study.

Materials and Methods

1. Web-based medical decision support
system using ANN

As it can be seen in Figure 1, the pro-
posed model for Web-Based medical diag-
nosis and prediction consists of four com-
ponents, they are databases, prediction
module, diagnosis module and user inter-
face. The databases consist of patient’s da-
tabase and patients-disease database. Pa-
tients database will be used to store pa-
tient’'s information such as name, ad-
dresses, and others particulars details. Pa-
tients-disease database stored all the in-
formation about patients and their illness.
The information stored in the database in-
cludes types of diseases, the treatments
and other details about the test and admin-
istering therapy. Patient’s information is
separated in a different database to en-
hance the patient’s records storage, so that
other departments could use the records
when the patients are referred to them.
Prediction module and diagnosis module
are two of the main features in Web-Based
Medical Diagnosis and Prediction. Predic-
tion module utilizes neural networks tech-
niques to predict patient’s illness or condi-
tions based on the previous similar cases.
In this proposed model, WWW acts as the

user interface for the interaction between
the users and the systems. Several proc-
esses involve in the models are collection
data (patients information and patients ill-
ness), diagnosis, prediction and managing
databases or systems administering [31].

Artificial Neural Networks (ANN) is a
study to emulate human intelligence into
computer technology. ANN was imple-
mented as a hybrid with textual description
method to detect abnormalities within the
same images with high accuracy. Partridge
et al [32] listed several potential of NN over
conventional computation and manual
analysis:

» Implementation using data instead of
possibly ill defined rules.

* Noise and novel situations are han-
dled automatically via data generalization.

» Predictability of future indicator val-
ues based on past data and trend recogni-
tion.

» Automated real-time analysis and di-
agnosis.

» Enables rapid identification and clas-
sification of input data.

» Eliminates error associated with hu-
man fatigue and habituation.
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The potential of ANN in medicine has
been expressed by a number of researchers
[33]. Hoong [34] summarized the potential of
ANN techniques in medicine as follows:

» Provides a laboratory for the examina-
tion, organization, representation and cata-
loguing of medical knowledge.

* Produces new tools to support medi-
cal decision-making, training and research.

* Integrates activities in medical, com-
puter, cognitive and other sciences.

» Offers a content-rich discipline for fu-
ture scientific medical specialty.

In this study, a Back Propagation training
algorithm which consists of a Multi Layer
Perceptron (MLP) structure was used. This
Back Propagation algorithm has a supervisor
learning rule named Generalized Delta Rule
Learning. For this reason firsty ANN has
been educated by using the real educating
data that are taken from the patients which
are about the internal medicine. It can be
seen in Figure 2; the data that used at train-
ing and testing of ANN were obtained from
patient’s complaints, patient’s blood and urine
analysis [35]. The blood analysis consists of
49 features such as albumin, acedias, LDH,
LDL, cholesterol, hemoglobin etc. The urine

Elivoo::

Iteration Mumber  Rate of learning  Momentum

analysis consists of 8 features which are pro-
tein, sugar, acetone, etc. These blood and
urine analysis data is normalized before ap-
plying as inputs of ANN. For example; the
reference data of LDH of blood are min: 135
max: 225. In our program training system
LDH's reference data are normalized divided
1000 as min: 0.135 and max: 0.225. The
program was educated like this. The urine
test’s results which are positive (+) or nega-
tive (-) are shown logically as negative 0 and
positive 1 for both training and testing data.
Figure 3 shows the test form of the software.
Used three layered perceptron consists of
130 input units, 30 hidden units, and 29 out-
put units which are describe different types of
internal diseases. Optimum learning rate and
momentum coefficients were found as 0.95
and 0.3 respectively to achieve a reasonable
performance in both the training and the test-
ing sets. As it can be seen in Figure 3, used
test data belonging to a real Pneumonia pa-
tient so it means that the program has diag-
nosed Pneumonia as 98% accuracy after
1000 training epochs. If it is necessary, it is
possible to make the same program for the
different internal diseases.
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Figure 3. The test form of proposed software



Results and Dusucssions

In this study, as automated diagnostic
system helped to practitioner doctor, the
ANN was developed and presented to di-
agnosis all internal illness. Proposed study
presents a real time diagnosis of the dis-
eases for the doctors and to prevent the
doctors to diagnose an illness wrongly
when they are overtime period. According
to this aim a computer program has been
written that evaluates the patient's com-
plaints and the results of the lab tests and it
is about all the possible internal medicine
that can be diagnosed at the human beings
and also the computer program is quick and
real timed. This program has a greater ca-
pacity to quickly narrow the number of di-
agnostic possibilities, and has very high
recognition accuracy. The software pro-
gram that we used Pascal and it is a kind of
program of Delphi which has a visual pro-
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gramming language. The reason of using
the visual programming is to know that the
user of this program will be a government
health official not a computer engineer.
Moreover, this program helps the doctors
who aren’'t specialized and who are get
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the illness in a short time correctly and this
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