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Abstract -   Prediction of the occurrence of heart diseases in 

medical centers is significant to identify if the person has heart 

disease or not. Data mining is used to retrieve hidden 

information in medical centers that help to predict different 

disease. Heart disease is one of the most common diseases that 

lead to death in this world. Each year 17.5 million of people are 

dying due to cardiovascular disease according to World Health 

Organization reports. One of the most common problems in 

medical centers is that all experts do not have equal knowledge 

and skill to treat their patients, they give their own decision that 

may give poor results and lead the patients to death. To 

overcome such problems prediction the occurrence of heart 

diseases using data mining techniques and machine learning 

algorithms are playing vital roles for automatic diagnosis of 

disease in healthcare centers. Some machine algorithms used for 

predicting the occurrence of heart diseases are Support Vector 

Machine, Decision Tree, Naïve Bayes, K-Nearest Neighbour, and 

Artificial Neural Network. 

 

Keywords:Naïve Bayes, Support Vector Machine, Decision Trees, K- 

Fold Cross-Validation, Heart Disease, Machine Learning. 

I. INTRODUCTION 

Data mining is the way of discovering meaningful patterns 

and knowledge from a vast amount of data in the database, 

data warehouses, web or data stored in different information 

repositories. It is essential in many fields of studies to 

discover hidden information from massive datasets that help 

stakeholders to understand and retrieve their data within a 

short period. Different data mining techniques are used to 

classify, predict and cluster data to make correct or accurate 

decision-making in many organizations. In medical centers 

(hospitals, or other clinical centers) using data mining 

techniques helps to treat patients to identify if the individual 

has diseases or not and for early automatic diagnosis of 

patients from their diseases within the result retrieve in short 

time. 

Heart disease is one of the most prevalent diseases that can 

lead to death, disability and other economic crises in patients 

who suffer from heart disease. Each year 17.5 million people 

are dying due to CAD (Coronary Artery Disease) in this 

world, according to World Health Organization (WHO) 

reports. Popular known common type of heart disease are 

heart failure, hypertensive heart disease, coronary artery 

disease, heart murmurs, congenital heart disease, pulmonary 

stenosis, cardiomyopathy and rheumatic heart diseases are 

some of the heart disease types that can be caused by many 

factors. Due to digital technologies are rapidly growing, 

healthcare centers store huge amount of data in their database 

that is very complex and challenging to analyses. So that 

using data mining techniques and Machine learning 

algorithms play vital roles in analyses of different data in 

healthcare (hospitals and other medical) centers.  

Prediction is a good methodology in healthcare centers 

where clinicians do not have more knowledge and skill as well 

as where there are no specialists, for instance, such clinicians 

may give their own decision that may give poor result and 

lead the patients to death.  Prediction of heart disease is used 

for automatic diagnosis of the disease and give sufficient 

qualities of services in healthcare centers to save the life of 

individuals. Prediction technique helps to make an accurate 

decision for the stakeholders, particularly for specialists to 

give reasonable decision to treat patients. 

 

II. HEART DISEASE 

The heart is one of the body parts that are vital for every 

part of the body by circulating or pumping blood to each body 

part like as brain. If the heart stops circulating blood to brain 

different neuron nerve system are die, that cause all nerves or 

tissue goes to other body parts stop working, and death may 
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occur. So that life ultimately depends on the heart.  A properly 

functioning heart helps the individuals to have a healthy life.   

Prediction of cardiovascular disease is challenging and 

more complicated task to achieve an automatic diagnosis of 

sickness. Because an enormous amount of data are stored in 

healthcare centers that are very complex and challenging to 

analyses. Even if it is challenging task using prediction of heart 

diseases in medical centers is plays significant roles to save the 

lifestyle of individuals and to make active and accurate 

decision-making for stakeholders.   

 

 

 

 

Some of the most common heart diseases are listed in the table below with their description[1][2] 

 
TABLE - 1: TYPES OF HEART DISEASE 

 

 
 

 

Types of heart diseases 

 

Description 

Arrhythmia 
Atypical heart rhythm 

Acute coronary syndrome  Blood supply to the heart muscle is swiftly obstructed 

Coronary artery disease Occurred when Arteries supplying blood becomes obstructed 

Angina  Chest pain due to a deficiency of blood to the heart muscle 

Congenital  heart disease Heart disfigurements that are present at birth 

Cardiomyopathy Heart muscle disease 

Rheumatic heart diseases Rheumatic fever 

 

There are also different heart disease factors, from that most common are listed in the table below with their symptom[1][2].  
TABLE - 2: FACTORS OF HEART DISEASE 

 

Risk factors Description General Symptom 

Age  Old people are more suffers from heart disease  

 

 

 

 

Chain pain 

Shortness of breath 

Irregular heartbeat 

Fatigue 

Fainting 

Swollen feet 

Sex  Males are at greater risk than females 

Family history  If relatives have heart disease the probability of a 

person to have cardiovascular disease is high 

Smoking  Heart disease higher in smokers than nonsmokers 

people 

Poor diet Diet food is essential for development of heart 

Blood pressure Blood pressure can effect in narrowing hardening 

arteries, as well as thickening blood vessels[1], [2].  

High blood cholesterol levels  It increases formation of plaques 

Diabetes  It is the disease as a result of sugar in our body 

Obesity  Overweight body is one of the cause for heart diseases 

Physical inactivity  Physical activity helps heart to function properly 

Stress Damage arteries 

Poor hygiene  It increases heart disease 
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III. RELATED WORK 

There are numerous works has been done related to disease 

prediction systems using different data mining techniques and 

Machine learning algorithms in medical centers by many 

authors,  with an objective of achieving an accurate automatic 

diagnosis of diseases and for better decision-making in medical 

centers. 

The Marjia et al.[3]  Propose heart disease prediction using 

KStar, J48, SMO, and Bayes Net and Multilayer perceptron 

using WEKA software. Based on performance from different 

factor SMO (89% of accuracy) and Bayes Net (87% of 

accuracy) achieve optimum performance than KStar, 

Multilayer perceptron and J48 techniques using k-fold cross-

validation. The accuracy performance achieved by those 

algorithms are still not satisfactory. So that if the performance 

of accuracy is improved more to give batter decision to 

diagnosis disease. 

The Azam et al.[4] The paper describe automatic diagnosis 

of coronary artery disease (CAD) patients using optimized 

SVM, in this parameters of SVM are optimized to improve the 

accuracy of prediction, which gives an accuracy of 99.2% 

using k-fold cross-validation. The paper helps to diagnosis 

disease at an early stage and to reduce the cost. The accuracy 

obtained is good to predict if the individual has heart disease or 

not. 

The Cemil et al.[5] Propose application of knowledge 

discovering process on prediction of stroke patients based on 

Artificial Neural Network (ANN) and Support Vector Machine 

(SVM), which give accuracy of 81.82% and 80.38% for ANN 

and SVM respectively for training data set and 85.9% and 

84.26% for Artificial Neural Network (ANN) and Support 

Vector Machine (SVM) in test dataset respectively. ANN show 

more accurate result than Support Vector Machine (SVM) for 

proposed work. The accuracy obtains by the paper is not 

enough to prediction the stroke patients. 

The Shailendra Narayan Singh et al. [6]Prediction of heart 

disease using techniques of data mining, the paper describes 

different classifier merits and demerits for data classification 

and knowledge extraction to implement algorithms that are 

most useful in health organizations. The paper is a help to 

understand how and when to use the algorithms based on the 

merits and demerits given.  

The AbhishekTaneja.[7]  Heart disease prediction system 

using data mining techniques and different supervised Machine 

learning algorithms like J48, Naïve Bayes and Multilayer 

perception within WEKA Machine learning software as well as 

10-fold cross validation is applied. J48 outperformed Naïve 

Bayes classifier and Neural Networks when the superiority 

depends on nature of data set.  

The Sanavar et al.[8] The description of survey paper on 

heart disease prediction. It describes the different methodology 

and the way in which proposed methods are implemented. It 

also provides some overview of heart disease, as well as the 

role of data mining in healthcare centers and how to apply or 

use data mining in a healthcare organization, is explained.  

The Dr. S. Seema et al.[9] The paper focuses on techniques 

that can predict chronic disease by mining the data containing 

in historical health records using Naïve Bayes, Decision tree, 

Support Vector Machine (SVM). A comparative study is 

performed on classifiers to measure the better performance on 

an accurate rate. From experiment, SVM gives highest 

accuracy rate of 95.556% in case of heart disease whereas for 

diabetes Naïve Bayes gives the highest accuracy of 73.588%. 

The Rajendra Acharya et al. [10] Describe computer-aided 

diagnosis of the diabetic subject by heart rate variability 

signals using discrete wavelet transform method using different 

classifiers that include Decision Tree (DT), K-Nearest 

Neighbor (KNN), Naïve Bayes (NB), and Support Vector 

Machine (SVM). The average accuracy obtained is 92.02% by 

using DT within ten-fold cross-validation.  The computed 

accuracy is important for prediction, however, it is not enough 

as needed. 

The Curtis Langlotz et al.[11] The paper focuses on Bone 

Tumor Diagnosis Using a Naïve Bayesian Model Of 

Demographic and Radiographic Features. The paper is based 

on two Naïve Bayes accuracy methods, one is Naïve Bayes 

primary model and the second is Naïve Bayes differential 

accuracy.  Using Naïve Bayes Primary accuracy 62% of 

accuracy is achieved and using Naïve Bayes Differential 

accuracy 80% of accuracy is achieved. The limitation of the 

paper is that the accuracy is not enough for a better decision. 

The Vidya K. Sudarshan et al.[12] The paper is focused on 

the Application of higher-order spectra for the characterization 

of coronary artery disease using electrocardiogram signals. The 

paper use K-Nearest Neighbor and Decision Tree. The 

performance of accuracy calculated by this algorithms is 

98.17% and 98.99% are obtained respectively. The algorithms 

used in the paper give the better result of the performance of 

accuracy to characterize the coronary artery disease. 

The Ashok Kumar Dwivedi.[13] The paper aim is to 

evaluate the performance of different machine learning 

techniques for prediction of heart disease using tenfold cross-

validation. The paper use different algorithms like Naïve 

Bayes, Classification Tree, KNN, Logistic Regression, SVM, 

and ANN and the gives 83%, 77%, 80%, 85%, 82%, 82% and 

84% respectively. The Logistic Regression give better 

accuracy compared to other algorithms. 

The EmranaKabirHashi,[14] An expert clinical decision 

support system to predict disease using classification 

techniques. The paper is based on WEKA software and 

percentage ratio method for train and test dataset using C4.5 

and KNN, They give 90.43% and 76.96% accuracy 

respectively. C4.5 Decision Tree gives better accuracy 

compared to KNN and helps for clinical decision support 

system. 

The HuseyinPolat et al.[15] The paper is used to Diagnosis 

of Chronic Kidney Disease based on SVM by feature selection 

methods. The paper gives 98.5% highest accuracy achieved by 

FilterSubsetEval with Best First. The accuracy obtained by 

these paper is very important to the diagnosis of chronic 

kidney disease for better decision making in medical centers. 

The MeghaShahi et al.[16] The objective of the paper is 

Heart disease prediction system using data mining techniques 

and WEKA software for automatic diagnosis of disease and to 
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give qualities of services in healthcare centers. The paper used 

various algorithms like SVM, Naïve Bayes, Association rule, 

KNN, ANN and Decision Tree. The paper explains that in 

some paper SVM effective and efficient accuracy about 85% 

as compared to other data mining algorithms. 

The Priti Chandra et al.[17] The paper describes 

Computational Intelligence Technique for Early Diagnosis of 

Heart Disease using WEKA and 10-Fold cross-validation. The 

algorithm used in this research paper is Naïve Bayes which 

give 86.29% accuracy. The accuracy obtained is good, but 

there is not satisfactory to the automatic diagnosis of heart 

disease.  

The Tapas RanjanBaitharu.[18] The focus of the paper is 

on Analysis of Data Mining Techniques for Healthcare 

Decision Support System Using Liver Disorder Dataset. The 

paper used various algorithms, those are J48, ZeroR, 

Multilayer Perceptron, IBK, Naïve Bayes and VFI. The 

accuracy obtained by algorithms are 68.9%, 57.971%, 71.59%, 

62.8986%, 55.3623% and 60.2899% respectively. The value of 

accuracy is better, but not satisfactory for the healthcare 

decision-making system. 

The Syed Muhammad Saqlain Shah et al.[19] The paper is 

proposed for the analysis of Heart Disease Diagnosis based on 

feature extraction using K-Fold cross-validation. The algorithm 

used by these paper is SVM which gives 91.30%. The 

algorithm accuracy is better for prediction of heart disease and 

for automatic diagnosis of the disease. 

The Muhammad Saqlain et al.[20] The paper is focused on 

identification of Heart Failure by using unstructured Data of 

Cardiac Patients. The paper uses Logistic Regression, Neural 

Network, SVM, Random Forest Decision Tree and Naïve 

Bayes. The algorithms achieve accuracy of 80%, 84.8%, 

83.8%, 86.6%, 86.6% and 87.7% respectively for each 

individual’s algorithm. Naïve Bayes provide the highest 

accuracy compared to others algorithms. 

 
Comparing the accuracy performance of algorithms from related work 

 
TABLE - 3: COMPARSION OF ALGORITHMS USED IN VARIOUS RELATED WORK

 

 

 

Year Author Purpose Techniques used Accuracy 

 

2016 

 

Marjia et al. 

[3] 

 

Heart disease prediction using WEKA 

tool and 10-Fold cross-validation 

 

KStar 

 

75% 

 

J48 

 

86% 

 

SMO, 

 

89% 

 

Bayes Net 

 

87% 

 

Multilayer Perceptron 

 

86% 

 

2017 

 

Azam et al. [4] 

 

Automatic diagnosis of heart disease 

using K-Fold cross-validation method 

 

Optimized SVM 

 

99.2% 

 

 

 

 

2015 

 

 

 

 

Cemil et al. [5] 

 

 

 

Propose application of knowledge 

discovering process on prediction of 

stroke patients 

 

ANN 

 

81.82%  for training dataset  

 

85.9% for test data set  

 

SVM 

 

80.38% for train data set 

 

84.26% for test data set 

 

 

2013 

 

 

AbhishekTanej

a [7] 

 

Heart disease prediction system using 

data mining techniques and different 

supervised Machine learning algorithms  

 

J48  

 

95.56 % 

 

 

 

92.42 % 

 

Multilayer perception 

 

94.85 % 

 

 

 

 

 

Rajendra 

 

Computer-aided diagnosis of the 

 

Decision Tree  
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2015 Acharya et 

al.[10] 

diabetic subject by heart rate variability 

signals  

 

KNN 

 

Highest accuracy of 92.02% obtained 

by DT   

Naïve Bayes (NB) 

 

 SVM 

 

 

 

2016 

 

 

 

Dr. S. Seema 

et al.[9] 

 

 

Predict chronic disease by mining the 

data containing in historical health 

records 

 

Naïve Bayes 

 

Highest accuracy in case of heart 

disease 95.556% is achieved by 

SVM. 

 

Highest accuracy in case of diabetes 

73.588% is achieved by Naïve Bayes. 

 

 

 

Decision tree 

 

Support Vector Machine 

(SVM) 

 

2017 

 

Curtis 

Langlotz et 

al.[11] 

 

Bone Tumor Diagnosis Using a Naïve 

Bayesian Model 

of Demographic and Radiographic 

Features 

 

 

Naïve Bayesian 

 

Using Naïve Bayes 

Differential accuracy 80% of 

accuracy is achieved  

 

2016 

 

 

Vidya K. 

Sudarshan et 

al.[12] 

 

Application of higher-order spectra for 

the characterization of coronary artery 

disease using electrocardiogram signals. 

 

KNN 

 

98.17% 

 

Decision Tree (DT) 

 

98.99% 

 

 

 

2016 

 

Ashok Kumar 

Dwivedi[13] 

 

 

Evaluate the performance of different 

machine learning techniques for 

prediction of heart disease using tenfold 

cross-validation 

Naïve Bayes   

83% 

Classification Tree  

77% 

KNN  

80% 

Logistic Regression  85% 

SVM 82% 

ANN 84% 

 

2017 

 

EmranaKabirH

ashi[14] 

 

An expert clinical decision support 

system to predict disease using 

classification techniques.  

 

C4.5 

 

90.43% 

 

KNN 

 

76.96% 

 

2017 

 

HuseyinPolat 

et al.[15] 

 

Diagnosis of Chronic Kidney Disease 

based on SVM by feature selection 

methods 

 

 

SVM 

 

98.5%  highest accuracy achieved by 

FilterSubsetEval with Best First 

2017  

MeghaShahi et 

al.[16] 

 

Heart disease prediction system using 

data mining techniques. 

 

SVM, Naïve Bayes, 

Association rule, KNN, 

ANN and Decision Tree 

 

The paper explains that in some paper 

SVM effective and efficient accuracy 

about 85% as compared to other data 

mining algorithms. 

 

2015  

Priti Chandra 

et al. [17] 

 

Computational Intelligence Technique 

for early 

Diagnosis of Heart Disease  

 

 

 

Naïve Bayes 

 

 

 

86.29% 
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2016 

 

Tapas 

RanjanBaithar

u[18] 

 

 

Analysis of Data Mining Techniques 

For Healthcare Decision Support 

System Using Liver Disorder Dataset 

 

J48 

 

68.97% 

 

ZeroR 

 

57.971% 

 

Multilayer Perceptron 

 

71.59% 

 

IBK 

 

62.8986% 

 

Naïve Bayes 

 

55.3623% 

VFI 60.2899% 

2017  

Syed 

Muhammad 

Saqlain Shah 

et al.[19] 

 

Analysis of Heart Disease Diagnosis 

based on feature extraction using K-

Fold cross-validation 

 

 

SVM 

 

91.30% is the highest accuracy 

obtained 

 

 

 

 

 

2016 

 

 

Muhammad 

Saqlain et 

al.[20] 

 

Identification of Heart Failure by Using 

Unstructured 

Data of Cardiac Patients 

 

Logistic Regression 

 

80.0% 

 

Neural Network 

 

84.8% 

 

SVM 

 

83.8% 

 

Random Forest 

 

86.6% 

 

Decision Tree 

 

86.6% 

 

Naïve Bayes 

 

87.7% 

IV. HEART DISEASE DATA MINING 

Data mining is important in healthcare organizations for 

automating the system to make the working condition better in 

the organizations. Data mining helps to give improved qualities 

of services and reduce costs. Today in healthcare centers a 

significant amount of data are stored electrically that make it 

difficult to analyses in the traditional way.  So that using 

technologies to analyze large data in databases, or other 

information repositories are necessary to save the life of 

individuals. Some algorithms used for prediction in healthcare 

are described as follows. 

 

A.  Decision Trees 

 
A decision tree is one of supervised learning algorithm 

classifier, which is simple to understand and interpret. It deals 

with both numerical and categorical data sets. Decision tree 

looks like tree structure which consists of internal nodes, 

branches and leaf nodes in which each branch represent 

attribute values of given dataset, internal nodes Donets a test 

on a given attributes and leaf nodes show the class that is 

predicted or indicates the outcome results. The classification 

rule starts from the root node to leaf nodes, based on the 

predictive attribute and given rules. The most common used 

decision tree algorithms are a CART, ID3, C4.5, J48, and 

CHAID are very important in the prediction of diseases[21][3].   

 

 

 

 

B.  Naïve Bayes classifier 

 
Naïve Bayes is used for classification which is based on 

Bayes' theorem. The occurrences of particular features of a 

class are independent of the presence or absence of other 

feature according to Naïve Bayesian classifier theorem. It is 

robust classifier for prediction of heart disease. Naïve Bayes 

used for computing posterior probability of each class which is 

based on conditional probability to classify data sets. The 

equation is given as follows. 

 

𝑃(𝐶|𝑋) =
P X|C ∗ P(C)

P(X)
 

 Where X is the instance to be predicted, and C is the class 

value for instance 

The above-given formula or equation helps to determine the 

class in which feature expected to categorize[6] 

 

C. Support Vector Machine 

 
SVM is a method of classification that deals with both 

linear and nonlinear data sets. SVM computing classification 

by maximizing the margin of the hyperplane that separates 

both classes. It plays a great role in predicting the occurrence 

of heart disease by plotting multidimensional hyperplane that 

separates classes and increases the margin between classes to 

improve the accuracy of classification. SVM is used kernels 

functions like as quadratic, polynomial, radial basis, etc. to 

classify the instance. 
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V. DATA SET 

 

StatLog heart disease dataset taken from UCI machine 

learning laboratory for this research paper. This database 

contains 13 attributes. 

 

Attribute Information included are[22][1]: 

 age        

 sex        

 chest pain type  (4 values)        

 resting blood pressure   

 serum cholesterol in mg/dl       

 fasting blood sugar > 120 mg/dl        

 resting electrocardiographic results  (values 0,1,2)  

 maximum heart rate achieved   

 exercise induced angina     

 oldpeak = ST depression induced by exercise relative 

to rest 

 slope = the slope of the peak exercise ST segment     

 number of major vessels (0-3) colored by flourosopy 

 thal: (3 = normal,  6 = fixed defect, 7 = reversable 

defect)  

 

 

 

 

VI. PROPOSED METHODOLOGY 

 

The main objective of the proposed methodology is to 

predict the occurrence of heart disease for early automatic 

diagnosis of the disease within retrieve result in short time 

[23]. This play vital roles for healthcare experts to treat their 

patients based on accurate decision-making and give qualities 

of services to the people. The proposed methodology is also 

critical in healthcare Organization with experts that have no 

more knowledge and skill. One of the main limitation of 

existing methodology is the ability to give accurate result as 

needed. This system use data mining techniques and machine 

learning algorithms J48, Naïve Bayes and Support Vector 

Machine, with k-fold cross-validation to predict the occurrence 

of heart disease. It uses different medical attributes that are 

more relevant such age, sex, blood pressure, cholesterol, blood 

sugar and heart rate are some of the attributes are included to 

identify if the person has heart disease or not. Analyses of data 

set are computing (implementing) using WEKA software. 

WEKA is open source software which includes a collection 

Machine learning algorithms for the data mining tasks. WEKA 

implementation is based on Java code. WEKA contains tools 

for data preprocessing, regression, clustering, classification, 

association rule and visualization that are important in data 

mining tasks. 

 

 

 
 

 
Fig - 1:flow diagram of proposed methodology 
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VII. CONCLUSION 

Heart disease is the most common disease that leads to 

death in our world according to World Health Organization 

(WHO) reports, especially in under developing countries. All 

medical experts do not have equal knowledge and skill to make 

an accurate decision, in which some experts give a poor 

reasonable decision that leads people to dangerous situations. 

To overcome this problems prediction of the occurrence of 

diseases is necessary. One of the benefit of survey papers is to 

improve the existing methodology for better decision making 

by using different algorithms and feature selection methods. 

Proposed methodology uses J48, Naïve Bayes and Support 

Vector Machine algorithms for predicting the occurrence of 

heart disease for early automatic diagnosis and short time 

retrieve result that helps to give the qualities of services and 

reduce costs to save the life of individuals.  

 

VIII. FUTURE WORK 

Determine the prediction performance of each algorithm 

and apply the proposed system for the area it needed. Use more 

relevant feature selection methods to improve the accurate 

performance of algorithms. Make the stakeholders use this 

proposed methodology for creating an attractive working 

condition that helps for better decision-making.  
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