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Abstract 

Heart Disease Prediction System is the system that helps to predict the heart disease mainly 
cardiovascular disease that includes Myocardial infarctions. The importance of heart disease 
prediction system can be visualized from the fact that heart disease is one of the diseases that causes 
highest mortality rate. The present system helps in diagnosis of heart disease effectively and reduces 
the overall cost. Various techniques like Artificial Neural Network, Naïve Bayes etc can be used to 
implement this system and a comparison of various techniques has been given in the present paper 
based on accuracy. As per results accuracy of Neural Networks, Naïve Bayes and Decision Trees are 
100%, 90.74% and 99.62%,respectively. The analysis shows that out of these three classification 
models Neural Networks predict heart disease with highest accuracy. 
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1. Introduction 

Recently, the requirement of effective recognition of information from a huge collection of data has 
been constantly emerging, mostly important for decision making, prediction [1]. This is an interactive 
and iterative process consisting of numerous subtasks and decisions and is called as Knowledge 
Discovery from Data. KDD consists of the step of conversion of data into knowledge in order to aid in 
decision making, referred to as Data Mining. Data Mining refers to using “a variety of techniques to 
identify suggest of information or decision making knowledge in the database and extracting these in 
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a way that they can put to use in various  areas such as  predictions, forecasting and estimation.”In 
past the mined information can be represented as a model of the semantic structure of the dataset. 
Now it may be possible to use the model in the prediction and classification of new data. A wide 
variety of areas utilize Data mining as marketing, customer relationship  Management , engineering, 
medicine, expert prediction and mobile computing etc[2]. Data mining can also be used in field of 
medicines in helping the diagnosis of various diseases like thyroid, cancer, heart disease. Medical 
history data comprises of a number of tests essential to diagnose a particular disease. It is possible for 
the healthcare industries to gain advantage of Data mining by employing the same as an intelligent 
diagnostic tool like ANN. It is also possible to acquire knowledge and information concerning a 
disease from the patient specific stored measurements as far as medical data is concerned. Thus it can 
be said that data mining has developed into a vital domain in healthcare. The real-life data mining 
applications are attractive since they provide data miners with varied set of problems, time and again 
[2]. 

    

Fig 1: Block diagram of prediction system 

According to the statistic data from WHO , a large part of population worldwide died from heart 
disease; heart disease is found to be the leading cause of death in developing countries by 2010. It 
shows one third American adult have one or more types of heart diseases based on American Heart 
Association report[13]. 

2. Heart disease 

The term Heart disease encompasses the diverse diseases that affect the heart. It is the major cause of 
casualties developing as well as developed countries. Heart disease kills one person every 34 seconds 
in the United States [3]. Coronary heart disease, Cardiomyopathy and Cardiovascular disease are 
some categories of heart diseases. Cardiovascular disease:-“cardiovascular disease” is the term that 
includes a wide range of conditions that affect the heart and the blood vessels and the manner in 
which blood is pumped and circulated through the body. Cardiovascular disease (CVD) results in 
severe illness, disability, and death. High blood pressure, coronary artery disease, stroke, or rheumatic 
fever/rheumatic heart disease are the various forms of cardiovascular disease. Cardiomyopathy heart 
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disease: Narrowing of the coronary arteries results in the reduction of blood and oxygen supply to the 
heart and leads to the Coronary heart disease (CHD). Myocardial infarctions, generally known as a 
heart attacks, and chest pain are included in the CHD. Coronary heart disease: A sudden blockage of a 
coronary artery results in a heart attack, generally due to a blood clot . Chest pains arise when the 
blood received by the heart muscles is inadequate. A number of factors have been shown that 
increases the risk of Heart disease: Family history ,Smoking ,Poor diet, High blood pressure,  Obesity, 
Physical inactivity,High blood cholesterol, Hyper tension [4] Early Signs of Heart Disease can be 
described as Dizzy spell or fainting fits,  Discomfort following meals, especially if long continued, 
Shortness of breath, after slight exertion, Fatigue without otherwise explained origin, Pain or tightness 
in the chest a common sign of coronary insufficiency ,Radiation into the arms or a sense of numbness 
or a severe pain in the centre of the chest, Palpitation [3] 

3. RELATED WORK 

Numerous works in literature related with heart disease diagnosis using data mining and artificial 
intelligence techniques have motivated the proposed work. Some of the works are discussed below: 

• Intelligent Heart Disease Prediction System (IHDPS) A model was built with the aid of data 
mining techniques like Naïve Bayes,Decision Trees,  and Neural Network was proposed by Sellappan 
Palaniappan et al. It facilitated the establishment of vital knowledge, e.g. patterns, relationships 
among variables amid medical factors connected with heart disease. IHDPS is  web-based,  scalable, 
reliable ,user-friendly,and expandable. [5] 

• Decision Support in Heart Disease Prediction System (DSHDPS): The prediction of various 
disease like Sugar , Heart disease, Blood Pressure with the use of neural networks was proposed by 
Niti Guru et al. The Neural Network is tested and trained with 13 input variables such as 
smoke,Age,obesity, Blood Pressure, Angiography’s report and the like. Training was carried out with 
the aid of back-propagation algorithm. The system identified the unknown data from comparisons 
with the trained data ,whenever unknown data was fed by the doctors and generated a list of probable 
diseases that the patient is vulnerable to. [6] 

• The problem of identifying constrained association rules for heart disease prediction was 
studied by Carlos Ordonez [12]. The assessed data set encompassed medical records of people having 
heart disease with attributes for risk factors. Three constraints were introduced to decrease the number 
of patterns [8]. They are as follows: 

1. The attributes have to appear on only one side of the rule. 

2. Separate the attributes into groups i.e. uninteresting groups. 

3. In a rule, there should be limited number of attributes. 
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The result of this is two groups, either the presence or absence of heart disease. 

• Intelligent and Effective Heart Attack Prediction System Using Data Mining and Artificial 
Neural Network [8].A methodology for the extraction of significant patterns from the heart disease 
warehouses for heart attack prediction has been presented. At start, the data warehouse is pre-
processed so that it can be made suitable for the mining process.After the preprocessing gets over, the 
heart disease data warehouse is clustered with the aid of the K-means clustering algorithm, which will 
extract the data applicable to heart attack from the warehouse. As a result the frequent patterns 
applicable to heart disease are mined with the aid of the MAFIA (Maximal Frequent Item set 
Algorithm) algorithm from the data extracted. Apart this, the patterns vital to heart attack prediction 
are selected on basis of the computed significant weight age. The significant weight age is calculated 
for each frequent pattern using the approach proposed. Then the patterns with significant weight age 
greater than a predefined threshold value are chosen. The neural network is strained with the selected 
significant patterns for the effective prediction of heart attack. Multi-layer Perception Neural Network 
with Back-propagation as the training algorithm. 

• The prediction of Heart disease, Blood Pressure and Sugar with the aid of neural networks 
was proposed by Niti Guru et al. [11]. The dataset contains records with 13 attributes in each record. 
The supervised networks i.e. Neural Network with back propagation algorithm is used for training and 
testing of data. Whenever unknown data was fed by the doctor, the system is capable of identifying 
the unknown data from comparisons with the trained data and generated a list of probable diseases 
that the patient is vulnerable to. 

4. An Analysis of Heart Disease Prediction using Different Techniques 

This section exhibits the analysis of various data mining techniques which can be helpful for medical 
analysts or practitioners for accurate heart disease diagnosis [9].The main methodology that can be 
used:  

4.1 Neural Networks 

An artificial neural network (ANN), often just called a "neural network" (NN), is a mathematical 
model or computational model based on biological neural network. An artificial neural network, often 
just called a neural network, is a mathematical model inspired by biological neural networks [9]. A 
neural network consists of an interconnected group of artificial neurons. Neural networks are used to 
model complex relationships between inputs and outputs or to find patterns in data. 

It maps a set of input data onto a set of appropriate output data. [4]It consists of 3 layers input layer, 
hidden layer & output layer. There is connection between each layer & weights are assigned to each 
connection. The primary function of neurons of input layer is to divide input xi into neurons in hidden 
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layer. Neuron of hidden layer adds input signal xi with weights wji of respective connections from 
input layer. The output Yj is function of  

               Yj = f (Σ wji xi)  

Where f is a simple threshold function such as sigmoid or hyperbolic tangent function. 

4.1.1  Multilayer Perceptron Network  

(MLP) is a feed forward artificial neural network model that maps sets of input data onto a set of 
appropriate outputs. It (MLP) consists of multiple layers of nodes in a directed graph, and each layer 
is fully connected to the next one. Each node is a neuron with a nonlinear activation function except 
for the input nodes. MLP utilizes a supervised learning technique called back propagation for training 
the network.MLP is a modified form of the standard linear perceptron and can distinguish data that 
are not linearly separable. 

 If a multilayer perceptron (MLP) has a simple on-off mechanism i.e. linear activation function in all 
neurons,to determine whether or not a neuron fires. 

4.2 Naïve Bayes 

In probability theory, Bayes' theorem (often called Bayes' law after Thomas Bayes) relates the 
conditional and marginal probabilities of two random events. It is often used to compute posterior 
probabilities given observations [3]. For example, a patient may be observed to have certain 
symptoms. Bayes' theorem can be used to compute the probability that a proposed diagnosis is 
correct, given that observation. A Naïve Bayes classifier assumes that the presence (or absence) of a 
particular feature of a class is unrelated to the presence (or absence) of any other feature. For example, 
a fruit may be considered to be a tomato if it is red in color, round in shape, and about 3" in diameter. 
This classifier takes all these features to contribute independently to the probability that this fruit is a 
tomato, whether or not they're in fact related to each other or to the existence of the other features. 

The Bayes theorem is as follows: 

 Let X={x1, x2,....., xn} be a set of n attributes. In Bayesian, X is considered as evidence and H be 
some hypothesis means, the data of X belongs to specific class C[10]. To determine P (H|X), the 
probability that the hypothesis H holds given evidence i.e. data sample X. According to Bayes 
theorem the P (H|X) is expressed as 

 P (H|X) = P (X| H) P (H) / P (X) 

As Naïve Bayes classifiers depends on the precise nature of the probability model , so it can be trained 
very efficiently in a supervised learning setting [3]. Here independent variables are considered for the 
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purpose of prediction or occurrence of the event. It has been shown that Naïve Bayes classifiers often 
work much better in many complex real world situations [4]. 

An advantage of the Naïve Bayes classifier is that it requires a small amount of training data to 
estimate the parameters (means and variances of the variables) necessary for classification.  

4.3 Decision tree 

Decision tree learning uses a decision tree as a predictive model , used in data mining and machine 
learning,  maps observations about an item to conclusions about the item's target value.[14] These are 
also called classification trees . In these tree structures, class labels are represented by  leaves and 
branches represent conjunctions of features that lead to those class labels. 

Decision tree learning is a method commonly used in data mining. The main goal is to create a model 
that predicts the value of a target variable based on several input variables.  

  5. Comparison of Techniques 

The following table shows the comparison of various techniques:  

    Table 1: Comparison of various techniques [9] 

Classification Technique      Accuacy 

Naïve Bayes      90.74% 

Decision Tree      99.62% 

Neural Network      100% 

 6. Conclusion 

Various techniques have been presented for heart disease prediction system the results have been 
tabulated comparing these. Among all the techniques neural network has 100%accuracy. The features 
of the artificial neural network (ANN), high accuracy and learning rate, make it worth trying as an 
algorithm for the prediction of heart diseases. MLP with clustering produce better result for 
classification in terms of reducing time complexity.  
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