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ABSTRACT

The objective of this project is to develop a web-based Naive Bayes decision support
system namely Intelligent Heart Disease Prediction System (IHDPS) to predict heart
disease risk level of the user. This three-tier application is developed based on
object-oriented analysis and design (OOAD) methodology. WAMP Server Version
2.0 1s used to develop IHDPS. IHDPS is tested via white-box and black-box strategy.
There are five types of risk level can be provided for the heart disease prediction
result which are Normal, Low, Medium, High and Very High. Besides, there are
eight prediction parameters which can influence the heart disease risk level result
which are Age, Gender, Chest Pain Type, Resting Blood Pressure, Serum Cholesterol,
Fasting Blood Sugar, Resting Electrocardiography Results, and Thallium Scan.
There are 303 data instances and 14 attributes exist in the system database to create a
knowledge base for the Simple Naive Bayes classifier to carry out heart disease risk
level prediction. The strengths of THDPS are this system applies Simple Naive Bayes
classifier for heart disease risk level prediction module, provides useful information
about heart disease, can be accessed by users at anytime and also the user interfaces
of this system are simple and user friendly. On the other hand, the weaknesses of
IHDPS are browser compatibility, lack of the system security feature, and also this
system has limited functionality and limited interaction with users. JHDPS can
contribute on increasing awareness and vigilance about the heart disease to the users.
There are some future improvements for THDPS which are solving browser
compatibility issues, this system can add in e-mail or SMS notification and printing
function, and also can be upgraded to provide other kind of disease diagnosis such as
diabetes to become a higher standard health care system.
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ABSTRAK

Objektif projek ini ialah membina satu sistem penyokongan keputusan yang
berasaskan laman untuk meramal tahap risiko penyakit jantung pengguna. Sistem ini
dikenali sebagai Intelligent Heart Disease Prediction System (IHDPS). THDPS
dibangunkan berasaskan metodologl object-oriented analysis and design (OOAD).
IHDPS merupakan satu laman web aplikasi yang berasaskan seni bina three-tier iaitu
Presentation Tier, Application Tier dan Data Tier. WAMP Server Version 2.0
dipasang untuk membangun sistem IHDPS kerana 1a merupakan pakej penuh yang
merangkumi pakej perisian pemasang seperti Apache, PHP dan MySQOL. IHDPS diuji
melalui strategi kotak putih dan kotak hitam. Sistem ini mempunyai lima jents
tahap risiko untuk hasil ramalan penyakit jantung iaitu normal, rendah, sederhana,
tinggi dan sangat tinggi. Selain itu, sistem ini juga mempunyai lapan ramalan
parameter yang boleh mempengaruhi hasil ramalan tahap risiko penyakit jantung
1aitu Umur, Jantina, Jenis Sakit Dada, Tekanan Darah Rehat, Serum Kolesterol, Gula
Darah Puasa, Keputusan Elektrokardiografi Rehat, dan Talium Scan. Sistem ini
mempunyai 303 data dan 14 atribut dalam pangkalan data untuk membina satu asas
pengetahuan supaya pengelas Simple Naive Bayes dapat menjalani proses ramalan
tahap risiko penyakit jantung, Kekuatan sistem ini adalah sistem ini menggunakan
pengelas Simple Naive Bayes untuk modul ramalan tahap risiko penyakit jantung,
menyediakan informasi yang berguna berkenaan penyakit jantung, boleh digunakan
oleh pengguna pada bila-bila masa dan user interfaces sistem ini mudah dan mesra
digunakan. Sebaliknya, kelemahan sistem ini 1alah keserasian browser, kekurangan
sistem keselamatan, dan juga kekurangan sistem fungsi. IHDPS memberi sumbangan
dengan meningkatkan kesedaran berkenaan peyakit jantung kepada pengguna.
Sistem ini mempunyal pentngkatan untuk masa depan seperti penyelesaian isu
keserasian browser, sistem ini boleh menambah e-mail atau SMS fungsi
pemberitahuan dan fungsi percetakan, dan sistern ini boleh dinaikkan taraf untuk
menyediakan ramalan peyakit lain seperti diabetis untuk menjadi sistem penjagaan
kesihatan yang bertaraf lebih tinggi.
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CHAPTER 1

INTRODUCTION

1.1 Project Background

Heart disease is an umbrella term used to refer and describe variety types of
cardiovascular diseases that affect one or more of the components of the heart. The
term heart disease is often used interchangeably with cardiovascular disease.
Diseases associated with the term of heart disease can be possibly acute or fatal, but
also can be diagnosed, predicted or prevented. The various diseases that fall under
the umbrella term of heart disease include coronary artery disease (CAD); heart
rhythm problems (arrhythmias); peripheral artery disease, heart attack; heart
infections; and congenital heart defects. (K.Srinivas, B.Kahvita Rani and
Dr.A.Govrdhan, “Applications of Data Mining Techniques in Healthcare and
Prediction of Heart Attack” K.Srinivas et al. / (JCSE) International Journal on
Computer Science and Engineering Vol. 02, No. 02, 2010, 250-255.)

Most countries face high and increasing rates of cardiovascular disease.
Nowadays, heart disease is on the rise in Malaysia in spite of improvement of health
facilities and services. According to National Heart Association of Malaysia, heart
disease is the second leading killer in 2006, accounting for 15.5 percent of those who
died in government hospitals. By 2010, heart diseases are projected to be the leading
cause of death in Malaysia and other developing countries. (“Heart Diseases on the
Rise, Second Leading Killer”, 7 April 2008,
http://www.malaysianheart.org/article.php?aid=35)



1.2 Problem Statements

Based on the project background above, the main problem of the project is
most of the medical diagnosis web applications currently undergo medical diagnosis
by providing professional online medical consultation. Professional online medical
consultation is unable to produce the medical diagnosis result immediately due to the
online medical practitioners not always online 24 hours. Hence, this problem can be
solved by developing an online medical diagnosis system that is able to provide

diagnosis result instantly.

1.3 Objective

As a guideline to develop this system, the objectives of this project are

mentioned as below:

e To propose a web-based medical system which is known as Intelligent
Heart Disease Prediction System (IHDPS) that applies the Artificial
Intelligent (Al) technique to predict heart disease risk level.

¢ To apply Simple Naive Bayes classifier technique in the heart disease
risk level prediction module of IHDPS.

* To design and implement all the design elements such as the system
architecture, user interfaces, database, input and output of the system
in order to explain the process flow of the system.

e To perform testing to ensure that the system function properly and

free from error.



1.4 Scope

This part explains about the scope involved in the project Intelligent Heart
Disease Prediction System (IHDPS). The scope of THDPS will be mentioned in three

subparts which are scope for target user, modules and platform.

1.4.1 Target User

IHDPS is available for the system administrator and anyone who access to
the internet. The administrator of the IHDPS is only responsible to manage his/her
personal account and delete the users account. Anyone who wants to get access

[HDPS need to register as member of IHDPS for heart discase risk level prediction.

1.4.2 Modules

Intelligent Heart Disease Prediction System (IHDPS) will contain modules as
mentioned in the following;
a) User Login Module: This module manages the member authentication

through the user login. This module can be used by administrator and users.

b) User Registration Module: This module will be used to manage new user

registration.

¢) Forgot Password Module: This module enables members of this system to

recover and retrieve their forgotten password.

d) Personal Profile Management Module: This module will be used to manage
user’s personal profile. This module is available for administrators and

members.



¢) Heart Disease Risk Level Prediction Module: This module will predict and
analysis the risk level of having heart disease by using Naive Bayes
classification method based on historical heart disease database. This module

is only available for members of this system.

f) Member Account Management Module: This module is only available for the

system administrators to delete member account of IHDPS.

1.4.3 Platform

To access Intelligent Heart Disease Prediction System (IHDPS), user must
have network connection and internet browsers such as Mozilla Firefox, Internet
Explorer, and etc. Furthermore, WampServer is used as a web server and the
operating system that is used to develop this system is Windows Vista. Moreover,

this system 1s developed by using PHP language and MySQL as database system.

1.5 Project Significance

[ntelligent Heart Disease Prediction System (IHDPS) is a web-based medical
prediction and decision support system in prediction of heart disease risk. This
system only lists an estimated order of likelihood and probabilities of heart disease
risk levels based on historical heart disease database. Therefore, this system is not
really replacing doctors but is being used to help users in making deduction of

probable diagnosis about the heart disease.

This system is useful and important for user because the prediction of
heart disease or probable heart disease diagnosis assumption can create awareness
for the users and encourage them to seek the medical practitioners. This system
is available for all of the users who can access to the intemet. With this online
Intelligent Heart Disease Prediction System, users can carry out their self-prediction

process via internet at anytime. Hence it can help users to save the time.



1.6 Expected Output

The expected outputs for the project of Intelligent Heart Disease Prediction
System are as below:
= Systen Administrator is responsible to delete users account and update
his/her own personal details.
®  Users can undergo the heart disease risk prediction so that they can seek the
medical professional or doctor for further heart disease diagnosis information.
=  Qutput or result of the heart disease risk level is normal, low, medium, high

and very high.

1.7 Conclusion

As a conclusion, Intelligent Heart Disease Prediction System (JHDPS) is a
web-based medical prediction and decision support system in prediction of heart
disease risk. This system only lists an estimated order of likelihood and probabilities
of heart disease risk levels based on historical heart disease database. Intelligent
Heart Disease Prediction System (IHDPS) is implemented with the data mining
classification technique which is known as Naive Bayes for the prediction of heart

disease events.

This system is useful and important for user because the prediction of
heart disease or probable heart disease diagnosis assumption can create awareness
for the users and encourage them to seek the medical practitioners. With this
online Intelligent Heart Disease Prediction System, users can carry out their self-

prediction process via internet at anytime. Hence it can help users to save the time.

Next, chapter Il is going to list about the literature review and project

methodology.



CHAPTER II

LITERATURE REVIEW AND PROJECT METHODOLOGY

2.1 Introduction

In chapter 2, literature review and project methodology will be discussed. The
purpose of writing literature review is to convey what knowledge and ideas have
been established on my system project, and what of its strengths and weaknesses are.
Literature review can be done by searching and studying the relevant sources such as
references books, web joumals, web documents and others. The outcome of the
literature review is taken info consideration in developing this project after the

project methodology is chosen to accomplish this project.

The fact and findings part 1s divided into three sections which are Domain,
Existing System and Technique. The domain will describe what type or the criteria
of the system to be built and the field of that system. On the other hand, Existing
System will discuss and state about my approaches and related research, references,
case study and other findings that relate to Intelligent Heart Disease Prediction
System (IHDPS). Technique 1s the section which states other approaches than I use
that are also applicable and related.

Project methodology section will describe the methodology that will be
implemented in Intelligent Heart Disease Prediction System (IHDPS). Besides, it
will also describe the activities in every stage of Intelligent Heart Disease Prediction
System (IHDPS). Next, project requirements section will discuss about software

requirement, hardware requirement and other requirements that will be used to



accomplish this project. Lastly, project schedule and milestones section will explain
my actions plan prior to the end of the project. Hence, this part will list and describe

stage by stage of the activities of this project.

2.2 Facts and Findings

Facts and Findings part will discuss about the references and case study of
Intelligent Heart Disease Prediction System (IHDPS) in three viewpoints which are

domain of the system, existing system and technique used in the system.

2.2.1 Domain

Intelligent Heart Disease Prediction Systern (JHDPS) is mainly developed or
designed to predict and diagnose heart disease tisk level of people by implementing
with the data mining classification technique which is known as Naive Bayes.
Therefore, the domains for IHDPS can be discussed in three sub parts which are

heart disease diagnosis system, Naive Bayes classifier, and heart disease risk factor.

2.2.1.1 Heart Disease Diagnosis System

In most of countries, heart disease is a major cause of morbidity and mortality.
Heart disease diagnosis is extremely important but is a complicated task that should

be performed accurately and efficiently.

2.2.1.2 Naive Bayes Classifier

Naive Bayes classifier is the simplest form of Bayesian network. The Naive

Bayes classifier use the Naive Bayes formula to calculate the probability of each



