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ABSTRACT: In health science, there are several researches and applications are developed using data mining
techniques. This paper, contributes an idea to detect the heart disease and its co-morbid conditions along with the risk
using data mining techniques. In recent scenario, health issues are huge, due to this nature predicting and classifying
into different conditions are very tedious. The field of data mining has involved in those domains to predict and to
classify the abnormality along with its risk level. The previous studies have used several features to diagnosis the
disease, which has been collected from patients. By applying different data mining algorithms, the patient data is taken
for the experiment. The main drawbacks of the previous studies are that need accurate and more number of features. In
this paper, a Data mining model has been developed using Weighted Principle Analysis (WPCA) and Genetic
algorithm (GA) to improve the prediction accuracy and to investigate the risk level of the disease. The proposed
technique helps to the medical domain for predicting heart diseases with its various co-morbid conditions. The study
proposed a new classification and prediction scheme for Heart disease data. The system has two main objectives, which
are improving diagnosis accuracy and reducing classification delay. The WPCA represents with the effective splitting
criteria which has been verified by the genetic algorithm.
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1. INTRODUCTION

Use of data mining techniques increases the interpretation and evaluation features in health care domain. Now
a day’s disease prediction, disease diagnosis and disease condition identification process are very tedious, but this can
be ease with the use of data mining techniques. We proposed a new combinatorial data mining algorithm to deal with
heart disease diagnosis and risk prediction.

In recent scenario, heart disease is the life threatening problem. Due to many changes in the human life style
heart disease is increasing now [1]. Early prediction of those diseases and its risk will helps to achieve maximum
recovery. There are number of factors which increase the risk of Heart disease [2] such as hereditary of heart disease,
Cholesterol, Diabetes, Smoking, Poor diet, High blood pressure, High blood cholesterol, Obesity, Physical
inactivity, Hyper tension, etc., with various test and medical diagnosis, the disease can be identified. In the research
area, with huge size of medical conditions and its range the diagnosis process is complicated. To ease the diagnosis
process, we proposed a new data mining algorithm. This algorithm predicts and classifies the patient data with risk
detection.

There are several co-morbid or types of Heart diseases, which causes different types of issues in the human
body. For every condition or disease detection, different types of attributes and rules are needed. The followings are the
different types of heart diseases and co-morbid conditions[3].
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Coronary heart disease:

Coronary heart disease is a type of Heart disease and it is the most common type of heart disease across the
world. It is a condition in which plaque deposits block the coronary blood vessels leading to a reduced supply of blood
and oxygen to the heart [4].

Arrhythmias:

It is associated with a disorder in the rhythmic movement of the heartbeat. The heartbeat can be slow, fast, or
irregular. These abnormal heartbeats are caused by a short circuit in the heart's electrical system [5].

Congestive heart failure:

It is a condition where the heart cannot pump enough blood to the rest of the body. It is commonly known as
heart failure [6].

Congenital heart disease:

It also known as congenital heart defect, it refers to the formation of an abnormal heart due to a defect in the
structure of the heart or its functioning. It is also a type of congenital disease that children are born with [7].
Cardiomyopathy:

It is the weakening of the heart muscle or a change in the structure of the muscle due to inadequate heart
pumping. Some of the common causes of cardiomyopathy are hypertension, alcohol consumption, viral infections, and
genetic defects [8].

Angina pectoris:

It is a medical term for chest pain that occurs due to insufficient supply of blood to the heart. Also known as
angina, it is a warning signal for heart attack. The chest pain is at intervals ranging for few seconds or minutes[9].
Myocarditis:

It is an inflammation of the heart muscle usually caused by viral, fungal, and bacterial infections affecting the
heart. It is an uncommon disease with few symptoms like joins pain, leg swelling or fever that cannot be directly
related to the heart [10].

The objectives of this proposal are to diagnosis and predict heart disease and its risk with dynamic feature
values in the healthcare dataset. Improving the quality of the prediction accuracy is also considered. It ensures the
quality of values predicted at the time of quality assessment process.

Increasing the classification and prediction accuracy with effective feature reduction technique will also
reduce the classification time. In this paper, we propose a new combinatorial data mining algorithm to obtain analytical
information of assessing the medical dataset to provide information to the medical team with the likelihood that a
patient or user a specific action. The actions comprise of how effective the diseases of the patients are predicted, how
the disease are classified using WPCA_GA.

1. PROBLEM DEFINITION

There are several approaches in the literature have been proposed for detection of heart disease. Different
supervised machine learning algorithms such as Naive Bayes, association rule mining algorithms such as Apriori
algorithm, Decision algorithm and Neural Network have been used for analyzing the heart disease [1]. The data mining
tool such as Weka and Rapid Miner are used for experiment. But the tools and techniques are limited by several factors,
such as number of attributes, and failed to find co-morbid conditions and risk level with more number of attributes.

In the existing work, Decision tree classification algorithm has been used to assess the events related to
Coronary Artinary Disease. For disease classification, the popular SVM and fuzzy related algorithms are used.

Existing studies do not include some important features. In this paper, several new features are considered in
order to increase diagnosis accuracy, while discovering effect of features on CAD. A new feature creation method is
used to add three new discriminative features to the patients’ records which have a significant impact on prediction
ability of the algorithms [11][12].
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1. PROPOSED SYSTEM

2.1 Proposed system

We proposed a new combinatorial data mining algorithm for classifying the heart disease and predicting its
risk level. The proposed system utilizes the new improved principle component Analysis named as WPCA and
modified Genetic Algorithm. Here WPCA reduces the dimensionality problem and finds appropriate feature for finding
different co-morbid conditions. And GA used to improve the accuracy by modifying selection process. The followings
are the main contributions of the proposed work.

e The system implements a new Genetic based algorithm with the use of effective WPCA
dimensionality reduction technique. The system introduces a new Heart disease Classification
algorithm with P-GA technique for co-morbid condition detection and its risk level identification.

e This also creates a new advanced feature selection for fast disease classification. The system
developed with the intension of high accuracy and less training overhead.

e So the system initially collects and make score for every label, this partially makes an ensemble
approach to improve the detection speed.

This analyzed numerous existing classification algorithms and implemented the modified GA and the
comparison has been made.
Advantages of the proposed framework:’
e The proposed method expands the detection of heart disease and its co-morbid conditions and risk level.
e The combinatorial algorithms increase the detection accuracy.
e Improves the accuracy and reduces the false detection and time.

(AVA METHODOLOGIES

This paper presents the analysis of various data mining techniques which can be helpful for disease
classification with different types of datasets. This chapter describes the overall process performed in the proposed
work. And finally we produced the disease risk level and co-morbid conditions.

The below fig 1.0 shows the overall process of the proposed system, where different algorithms are compared and
finally proposed a new improved algorithm for heart disease and its co-morbid conditions detection. Heart
disease classification and prediction has been proposed using a renovation algorithm, which is a combination of
WPCA (Weighted Principle Component Analysis) and genetic algorithms. Here WPCA is used for feature selection
and dimensionality reduction and Genetic algorithm for disease classification and prediction.

The optimized WPCA algorithm has been expanded with the new optimal classification algorithms, which can
handle large category dataset more rapidly, accurately and effectively, and keep the good scalability at the same time.
The algorithm mainly aims at classified data, but we should disperse the value data in the dealing process. The
followings are the advantages of the proposed system.
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Fig 1.0 overall process of the proposed work

WPCA which requires minimum number of training dataset.
e  This can be implemented with the following datasets.
0 Healthcare dataset from UCI repository
Accuracy will be improved using WPCA and genetic

Dataset Description:
The data used in this study is the Cleveland Clinic Foundation. Heart disease data set available at
http://archive.ics.uci.edu/ml/datasets/Heart+Disease. The data set has 13, 279 attributes. Consequently, to allow
comparison with the literature, we restricted testing to these same dataset but increased in attribute size.
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Dataset Dataset description
CAD dataset Coronary  Artery  disease  available  at
archive.ics.uci.edu/ml/datasets/Heart+Disease
With 279 attributes and 500 instances

Statlog Dataset Available at UCI repository with 13 attributes and
279 instances
SPECTF Available at UCI repository with 26 attributes and

200 instances

Table 1.0: Dataset description
Different dataset is used in the experiment the above table 1.0 shows the dataset description and its name.
V. RESULTS AND ANALYSIS

The first set of experiments is to compare the performance of different existing algorithms for disease
classification with different metrics. The experiments are designed so that the different parts of the work could be
evaluated. These include the evaluation of the features of the above dataset, the feature selection and also the feature
creation methods. To this aim, first the features which were selected by the feature selection method named as WPCA
and their importance are discussed. Second, all the four possible combinations of the feature selection and creation
methods are theoretically analyzed over the dataset. Finally WPCA and genetic algorithms are implemented this
proposed work was implemented using C#.net. The performance of this proposed work WPCA_GA Scheme was
compared with the existing algorithms .

The proposed system effectively identifies the disease and its sub types, the sub type which is referred as the
percentage of class such as normal and disease. Using combinatorial methods from data mining decision making has
been simplified and the proposed work achieved 96.34% accuracy, which is higher than the known approaches in the

literature.

Heart_disease hild
0.0181361528755558

Figure 2.0 shows the classified result with its risk level and accuracy level.
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Figure 3.0 shows the classification time analysis for different patient with different algorithms.

From the above fig 3.0 the least time taken to diagnosis the disease is our proposed system WPCA_GA. This
section evaluates the proposed WPCA_ GA with weighted component score based subtype prediction framework in
terms of both accuracy and performance. The system applied Hungarian dataset from UCI;
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Fig: 4.0 Performance comparison of proposed WPCA_GA with existing PCA approaches based on prediction
accuracy.

VI. CONCLUSION AND FUTURE WORK

The study proposed a new classification and prediction scheme for Heart disease data. The system studied the
main two problems in the literature, which are diagnosis accuracy and classification delay. The study overcomes the
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above two problem by applying the effective enhanced weighted component with genetic algorithm. The WPCA
represents with the effective splitting criteria which has been verified by the genetic algorithm. The system effectively
identifies the disease and its sub types, the sub type which is referred as the percentage of class such as normal and
disease. The experimental results are evaluated using the C#.net. The experimental result shows that integrated
extended weighted component with genetic algorithm shows better quality assessment compared to traditional PCA
techniques. From the experimental results, the execution time calculated for classification object is almost reduced than
the existing system.
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