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Abstract — Data mining is the computer based process of analyzing huge sets of data and then extracting the 

meaning of the data. Data mining tools predict future trends, allowing business to make positive, knowledge-

driven decisions. The huge amounts of data generated by traditional methods for prediction of heart disease are 

too complex and voluminous to be processed and analyzed. Data mining provides the technologies to transform 

these huge sets of data into useful information for decision making. Data mining techniques takes less time for 

the prediction of the disease with more accuracy. In this paper we survey different papers in which one or more 

algorithms of data mining used for the prediction of heart disease. The prediction by using data mining 

algorithm gives efficient results. Applying data mining techniques to heart disease treatment data can provide as 

reliable performance as that achieved in prediction and diagnosing of heart disease.  

 

Keywords: Data mining, Heart Disease, Data mining techniques. 

 

I. INTRODUCTION 

 

Data mining is the computer based process of extracting useful data from huge sets of data. The data mining 

tools are useful for answering the business questions for predicting the various diseases in the healthcare field. 

The disease prediction plays a vital role in data mining. Several types of diseases such as heart diseases, breast 

cancer, lung cancer etc. can be predicted by using data mining techniques.  

 

In this paper we explore different data mining techniques which are used in health care field for the prediction of 

heart diseases. These techniques provide hidden patterns which can be used for health diagnosis in healthcare 

data. Data mining techniques are effectual approach to the latest and indefinite patterns in the data. The 

information which is obtained can be used by the healthcare administrators to get better results.The main 

objective of this paper is to learn the different techniques of data mining used in prediction of heart disease by 

using different data mining tools. Our life is reliant on efficient working of heart because heart is the necessary 

part of our body. If operations of the heart are not proper then it will affect the other body parts of the body like 

brain, kidney, etc. Heart disease affects the operations of the heart. There are number of factors which increase 

Heart disease. Nowadays, Heart disease is one of the major causes of deaths. The World Health Organization 

(WHO) has estimated that 12 million deaths occur worldwide, every year due to the Heart diseases. Over 80% 

of deaths in world are because of Heart disease. WHO estimated by 2030, almost 23.6 million people will die 

due to Heart disease. Prediction by using data mining techniques gives us accurate result of disease. IHDPS 

(intelligent heart disease prediction system) can discover and extract hidden knowledge associated with heart 

disease from a historical heart disease database. It can answer complex queries for diagnosing heart disease. It 

helps healthcare analysts and practitioners to make intelligent clinical decisions. In this paper analysis of various 

data mining techniques given in tables which were used and helpful for medical analysts or practitioners for 

accurate heart disease diagnosis. 

II. HEART DISEASE 

 

Heart is one of the most important organ in our body. If the operation of a heart is not proper then it will affect 

the other parts of the body such as brain, kidney etc. It pumps blood throughout the body. If the blood 

circulation in the body is inefficient then the organs like brain suffers. If the heart stops working then death may 
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occur within few minutes. The term heart disease refers to the disease of heart and the blood vessel system 

within it. Coronary heart disease, Cardiomyopathy and Cardiovascular disease are some of the types of heart 

diseases. The term “cardiovascular disease” includes the conditions that affect the heart and the blood vessels. 

Cardiovascular disease (CVD) results in severe illness, disability, and death. 

 

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).An abrupt blockage of a coronary artery, generally due to a blood clot results 

in a heart attack. Chest pains arise when the blood received by the heart muscles is inadequate. 

 

Risk factors for heart disease 

The important risk factors of heart disease are:  

Family heredity: If anybody has a family history of heart disease then he/she may be at greater risk for heart 

attack, stroke or some other heart diseases.  

Smoking: Nearly 40% of people die from smoking tobacco due to heart and blood vessel diseases.  

Cholesterol: The abnormal levels of lipids present in the blood are one of the risk factor of heart diseases. 

Cholesterol is a substance found among the lipids in the bloodstream and in all the body cells. 

High blood pressure: The high blood pressure is also known as hypertension. The high blood pressure 

increases the risk of the blood vessels walls which become overstretched and injured. 

Obesity: Obesity puts anybody at the higher risk for health problem such as heart disease, high blood pressure, 

stroke, diabetes etc.  

Lack of physical exercise: The lack of exercise is one of the risk factor for developing the coronary artery 

disease (CAD). It also increases the risk for high blood pressure and diabetes. 

 

III. LITERATURE SURVEY 

 

This paper aims at reviewing the various data mining techniques introduced in the recent years for heart disease 

prediction. Different data mining techniques have been used in the diagnosis of different heart disease datasets. 

Some of the researchers used only one technique for diagnosis of heart disease and other researchers use more 

than one data mining techniques for diagnosis of the heart disease. 

  

DeepaliChanda et.al. “Diagnosis of Heart Disease Using Data Mining Algorithm”. In health concern business 

the data mining plays a significant task for predicting the various diseases. The numeral number of tests must be 

requisite from patient data for detecting a disease. However using the data mining techniques can reduce the 

number of tests that are required. In order to reduce the number of deaths because of heart diseases there has to 

be a quick detection technique. M.Akhiljabbar, et.al. “Heart Disease Prediction System Using Associative 

Classification and Genetic Algorithm” In this researcher want to proposed that heart disease is the single largest 

cause of death in the developed countries and one main contributors to the disease burden in the developing 

countries. Coronary heart disease cause 30% of deaths in the rural areas. So there is very much requirement to 

develop a decision support system for the prediction of heart disease patients. Ashish Kumar Sen et.a1. “A Data 

Mining Technique for Prediction of Coronary Heart Disease Using Neuro-Fuzzy Integrated Approach Two 

Level” The healthcare institutes enrich the repository of the patients. The author proposed that he implemented 

the association rules mining based novel idea for finding the co-occurrences of heart disease carried by a patient 

using the healthcare repository.  

 

Niti Guru et.al. “Decision Support System for Heart Disease Diagnosis Using Neural Network”. In this paper 

the researcher uses neural networks for prediction of heart disease among patients. The experiments were 

carried out on a sampled data set of the patient’s records. The supervised network has been advised for diagnosis 

of the heart disease. The training was carried out with the help of the back propagation algorithm. K. Srinivas 

et.al. “Application of Data Mining Techniques in Healthcare and Predication of Heart Attacks”. In this paper 

classification based data mining algorithms such as Rule based, Decision tree, Naïve Bayes and Artificial Neural 

Network are used on massive volume of healthcare data. The performance of different classifiers is evaluated 

and their results are analyzed. N. Deepika et.al. “Association rule for classification of Heart Attack Patients”. In 
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this paper, extraction of significant patterns from the heart disease data warehouse was presented. The heart 

disease data warehouse contains the screening clinical data of the heart patient’s. Initially, the data warehouse is 

preprocessed to make mining process more effective and then association rule was used on dataset. Later, 

applied equal interval binning with the approximate values based on the medical expert advice on heart attack 

data. Dangare et.al. “Improved Study of Heart Disease Prediction System using the Data Mining Classification 

Techniques”. In this paper the researcher propose a prediction system for heart disease that contain huge amount 

of data which is used to extract hidden information for making intelligent medical diagnosis. The main objective 

of this paper was to build intelligent heart prediction system that provides diagnosis of heart disease using 

historical heart dataset.  

 

IV. DATAMINING TECHNIQUES IN HEALTH CARE 

 

Association: In association, a pattern is discovered based on a relationship of a particular item on other items in 

the same transaction. For example, the association technique is used in heart disease prediction as it tell us the 

relationship of different attributes used for analysis and sort out the patient with all the risk factor which are 

required for prediction of disease. 

 

Classification: Classification is used to classify each item in a set of data into one of predefined set of classes or 

groups. Classification method makes use of mathematical techniques such as decision trees, linear 

programming, neural network and statistics. 

 

Clustering: Clustering makes a meaningful or useful cluster of objects that have similar characteristic using 

automatic technique. Clustering technique defines the classes and put objects in them. For example, in 

prediction of heart disease by using clustering we get cluster the list of patients which have same risk factor. 

 

Prediction: Prediction discovers relationship between independent variables and relationship between 

dependent and independent variables. For instance, prediction analysis technique can be used in sale to predict 

profit for the future if we consider sale is an independent variable, profit could be a dependent variable. Then 

based on the historical sale and profit data, we can draw a fitted regression curve that is used for profit 

prediction. 

 

IF conditions THEN conclusion 

This kind of rule consists of two parts. The IF part contains one or more conditions about value of predictor 

attributes, whereas the THEN part contains a prediction about the value of a goal attribute. An accurate 

prediction of the value of a goal attribute will improve decision-making process. IF-THEN prediction rules are 

very popular in data mining; they represent discovered knowledge at a high level of abstraction. In the health 

care system it can be applied as follows: 

(Symptoms) (Previous--- history) ----> 

(Cause—of--- disease) 

Example: If_then_rule induced in the diagnosis of level of alcohol in blood 

IF Sex = MALE AND Unit = 8.9 AND Meal = FULL 

THEN 

Diagnosis=Blood_alcohol_content_HIGH. 

K-nearest-neighbor (KNN): The K-nearest-neighbor classification was developed from the need to perform 

different analysis when parametric estimates of the probability densities are unknown or difficult to find. In 

1951, US Air Force School of Aviation Medicine report which is unpublished (Fix and Hodges) introduced a 

non-parametric method for pattern classification that also known as the k-nearest neighbor rule. In 1967, some 

of formal properties of k-nearest-neighbor rule was worked out for instances it show that for k=1 and n is 

infinite k-nearest-neighbor classification is bounded by twice the Bayes error rate.  

 

Naïve Bayes: It is a simple technique for constructing classifiers, modals that assign the class labels to the 

problem instances and represented as vectors of feature values where class labels are drawn from finite set. 
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Naïve Bayes is a family of algorithms based on some common principle. All Naïve Bayes classifiers assume 

that the value of particular feature is independent of the value of some other feature when class variable is given.  

 

SVM: The Support Vector Machine training algorithm build a model that assigns new examples into one 

category or other which make it a non-probabilistic binary linear classifier. The SVM model is a representation 

of examples as the points in space which are mapped so that the examples of separate categories are divided by 

clear gap that is as wide as possible. The new examples are then mapped into predicted and same space to 

belong to a category based on which gap side they fall.  

 

Decision Tables: The decision tables are precise yet compact way to model the complex rule sets and their 

corresponding actions. Decision tables like flowcharts, switch-case statements, if-then-else and associate 

conditions contain actions which are perform for analysis.  

 

Decision Tree: Decision trees are used for classification of dataset. The main aim of decision tree is to build a 

model that predicts the value of a target variable by learning simple decision rules from dataset. Decision tree 

classify instances by starting from the root of tree and moving through it until a leaf node.  

 

Neural Network: An artificial neural network (ANN) is often called as “neural network (NN)”. It is a 

mathematical model or computational model based on biological neural network. It is an emulation of biological 

neural system and it also maps a set of input data onto the set of appropriate output data. It consists of three 

layers input layer, hidden layer and output layer. There is connection between each layer and weights are 

assigned to each of connection. The level of the certainty is computed using the following conditions. 

a. If 0.8 \< c ≤ 1, then there exists very high certainty 

b. If 0.6 \< c ≤ 0.8, then there exists high certainty 

c. If 0.4 \< c ≤ 0.6, then there exists average certainty 

d. If 0.1 \< c ≤ 0.4, then there exists less certainty 

e. If c ≤ 0.1, then there exists very less certainty 

The network constructed consists of 3 layers namely an input layer, a hidden layer and an output layer. Sample 

trained neural network consisting of 9 input nodes, 3 hidden nodes and 1 output node is shown in the following 

figure. When a thrombus or blood clot occupies more than 75% of surface area of the lumen of an artery then 

the expected result may be a prediction of cell death or heart disease according to medical guidelines i.e. R is 

generated with reference to the given set of input data. 

 
Bayesian Network Type 

The kind of Bayesian Network (BN) retrieved by the algorithm is also called Augmented Naïve BN, 

characterized mainly by the points bellow 

 All attributes have certain influence on the class 

 The conditional dependency assumption is relaxed 

 

Pre-Processing Techniques 

The following data pre-processing techniques applied to the data before running the ODANB algorithm. 



Integrated Intelligent Research (IIR)               International Journal of Data Mining Techniques and Applications 

Volume: 07, Issue: 01, June 2018, Page No.172-176 

  SSN: 2278-2419 

176 

ReplaceMissingValues: This filter will scan all (or selected) nominal and numerical attributes and replace 

missing values with the modes and mean. 

 

Discretization: This filter is designed to convert numerical attributes into nominal ones; however the 

unsupervised version does not take class information into account when grouping instances together. There is 

always a risk that distinctions between the different instances in relation to the class can be wiped out when 

using such a filter. 

V. CONCLUSION 

 

The main objective of our work is to study different data mining techniques used in automated heart disease 

prediction systems. Various data mining classifiers are defined in this work which has emerged in recent year 

for effective and efficient heart disease diagnosis. The analysis shows that different technologies are used in all 

the papers by using different number of attributes. Thus different technologies used show different accuracy to 

each other. So applying data mining techniques help heath care professionals in the diagnosis of heart disease is 

having success, the use of data mining techniques to identify a suitable treatment for the heart disease patients 

has received less attention 
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