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Abstract— In today’s techno freak world as we are moving 

towards technology there is a need to develop clinical 

decision support system to reduce the efforts of health 

professionals. In the medical field, the diagnosis of disease is 

a difficult task. Recently, so many software tools and a 

variety of algorithms have been proposed by the researchers 

for developing efficient disease diagnosis system .As 

technology is making progress, day by day new tools and new 

algorithms are developed to improve the efficiency of 

diagnosis. Prediction of heart disease is one of the important 

and complicated issues. To reduce this complication and for 

making diagnosis task easier many researchers have 

developed a heart disease prediction system. Neural network 

is a widely used technique to diagnosis heart disease. In our 

research work, we have studied various neural network based 

heart disease prediction system which is explained in this 

paper. We have also studied the comparison of accuracy gain 

by multiple algorithms and technique. 
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I. INTRODUCTION 

In today’s techno freak world as we are moving towards 

technology there is a need to develop clinical decision 

support system to reduce the efforts of health professionals. 

In the medical field, the diagnosis of disease is a difficult task. 

Recently, so many software tools and a variety of algorithms 

have been proposed by the researchers for developing 

efficient disease diagnosis system .As technology is making 

progress, day by day new tools and new algorithms are 

developed to improve the efficiency of diagnosis. 

The Artificial Neural Network (ANN) is a technique 

that is commonly applied to solve the problem in healthcare 

industry.fig 1 shows various  application area of ANN in 

medicine which includes image analysis ,Drug Design, 

Biochemical Analysis, Diagnostic system[6]. Image Analysis 

includes tumor detection in ultra-sonograms, a study of X-

rays to detect the disease, classification of tissue and vessel 

in Magnetic Resonance Images.  Neural Network is an 

interconnected network of multiple processing units, which 

offers rich structure exhibiting some features of the biological 

neural network. Artificial neural networks offer a powerful 

tool to help doctors analyze, model and gain knowledge from 

hidden information for taking the correct decision. 

 
Fig.1: Application Area of ANN in Medicine 

Prediction of heart disease is one of the important 

and complicated issues. The reason behind the heart disease 

is improper working of heart which happens due to various 

factors viz. High blood pressure, Physical inactivity, 

Abnormal blood lipids, Family history, Use of tobacco, 

Diabetes, Obesity, Age, Gender etc. When the arteries which 

normally provide oxygen and blood to the heart blocked 

completely or narrowed it result in heart disease. According 

to survey, the heart disease is a major reason of death in India. 

There are multiple types of heart disease present namely  

Coronary heart disease, Inflammatory heart disease, 

Cardiovascular disease, Cardiomyopathy, Ischaemic heart 

disease, Hypertensive heart disease, Heart failure, Valvular 

heart disease.  In our research work, we have studied various 

neural network based heart disease prediction system which 

is explained in this paper. We have also studied the 

comparison of accuracy gain by multiple algorithms and 

technique. 

II. LITERATURE SURVEY  

Nilakshi P. Waghulde [8] has develop a system to diagnosis 

a heart disease. The author did hybridizations of  genetic 

algorithm and neural network. In this system there is 

optimization of genetic algorithm for initialization of neural 

network and trained neural network is used for calculation of 

hidden nodes. This genetic neural approach gives 98% 

accuracy with 12 parameters. 

Nabeel al-milli has developed a heart disease 

prediction system based on back propagation neural network. 

The author used matlab for implementation and prediction is 

done using 13 medical attribute like age, gender, chest pain 

etc .the prediction is divided into 4 classes such as normal 

person, first stroke, second stroke, end of life[11]. 

S.Florence has prepared data analysis tool for 

analyzing heart attack. In his research the author has studied 

various data mining technique to compare the accuracy. He 

has used neural network with decision tree (ID3) algorithm 

with 6 attribute taken from acath heart attack dataset provided 

by UCI machine learning repository[12].   
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AH Chen, SY Huang have develop a Heart disease 

prediction system to assist a medical professionals in 

predicting heart disease status based on the clinical data of 

patients. They have used C as tool to implement heart disease 

classification and prediction is done via ANN. They have 

done experiment with Learning Vector Quantization (LVQ), 

a prototype-based supervised classification algorithm. The 

accuracy of prediction is 80% for the 13 clinical 

parameters[13]. 

Milan Kumari et al. [3] reduce the difficulty in 

detection  of cardiovascular disease  using  Support Vector 

Machine, Artificial neural networks (ANNs), Decision Tree, 

and RIPPER classifier algorithm. The authors studied  the 

performance of these algorithms for detection of heart disease  

based on   sensitivity, specificity, accuracy, error rate, True 

Positive Rate and False Positive Rate. The Author observed 

Accuracy of RIPPER-81.08%., Decision Tree-79.05%, 

ANN-80.06% and SVM-84.12% . While the results of error 

rates are RIPPER-2.756, Decision Tree-0.2248, ANN -

0.2248 and SVM-0.1588. The analysis shows that out of these 

four classification models SVM gives better result for 

prediction. 

Vanisree K et al. [4] prepared a system for diagnosis 

of Congenital Heart Disease. The author precedes her work 

using sign, symptoms and the results of physical evaluation 

of patient attribute. Overall system was based on 

Backpropagation Neural Network (multi layered Feed 

Forward Neural Network) and it is giving accuracy result 

90%.   

Hongmei [7] develop a system to diagnosis five 

major heart disease using three layer multilayer 

perceptron(MLP) neural network. He has extracted 38 input 

attribute from multiple patient cases. Number of Hidden layer  

neurons are determined by cascade learning process. For 

prediction of five type of heart disease the author used 5 

output layer. Besides ,the author handled missing data using 

substituting mean method. The accuracy achieved by this 

system is 63.2-82.9%. 

Rajkumar and Sophia projected diagnosis of heart 

disease using data mining algorithm[21].They have 

combined a chemical symptoms and a characteristic 

electrocardiogram (ECG) changes to diagnosis of heart 

disease. This research achieved 53.33% accuracy.  

To classify heart disease accurately Gudadhe et al. 

proposed a system based on Support Vector Machine and 

multilayer Perceptron neural network architecture. Support 

Vector Machine just shows presence or absence of heart 

disease with 80.41% accuracy whereas artificial neural 

network prepare 5 different classes for heart disease diagnosis 

with 97.5% accuracy [9].     

Usha Rani [10] used combination of feed forward 

and back propagation algorithm for developing HDPS. The 

experiment is carried out by considering single and 

multilayered Neural network models. In all hidden and output 

layer at each neuron Parallelism is implemented to speed up 

the learning process. 

Bhuvaneswari Amma N.G. (2011) developed a 

system  for predicting the risk of cardiovascular disease. This 

system is built by using hybridization   of genetic algorithm 

and neural network.  For complex classification problems 

Multilayered feed forward neural network is used. The 

weights of the neural network are calculated using genetic 

algorithm because it finds acceptably good set of weights in 

less number of iterations. In this system genetic algorithm is 

used for training and neural network is used for testing  the 

risk of cardiovascular disease. The classification accuracy 

obtained of this system is 94.17%[17]. 

Preeti Gupta et al. has developed a system to help 

the doctors in diagnosis of heart disease.  She has combined 

the genetic algorithm and artificial neural network to enhance  

the accuracy result. To develop a GUI she has used 

MATLAB feature. The accuracy achieved by this system is 

97.8%[18].   

Jayshril S. Sonawane et al.[1] has taken a help of 

multilayer Perceptron neural network to project a heart 

disease diagnosis system. After taking 13 clinical features the 

neural network is trained using back propagation algorithm 

to predict the presence or absence of heart disease. The 

system is giving 98% accuracy as compare to other 

conventional system. 

Dr. D. P. Shukla et. al. [19] performed a work of 

designing a system to recognize the probability of a coronary 

heart disease. The author has projected neuro-fuzzy hybrid 

approach at two levels. In this the error rate is very low and 

work effectiveness is high. The author have made conclusion 

that this same method could be used to perform the analysis 

on some other diseases also. 

Ankita Dewan[20] ,used hybrid approach to develop 

a heart disease prediction model. The author has made 

combination of genetic algorithm and back propagation 

algorithm. They have made conclusion that neural network is 

best for the classification of non-linear data. The author used 

back-propagation algorithm for training which consider as a 

best classifier among neural network. In this process primary 

system output is compared with desired output, and  the 

system is adjusted until we doesn’t get the minimum error. 

But this system has drawback of being stuck in a local 

minima. 

Noura Ajam made attempt to make use of artificial 

neural network in disease diagnosis with high accuracy. He 

has used heart disease for the experiment. The author has 

designed a neural network with 13 input neurons, 20 hidden 

neuron and 1 output to detect the presence or absence of 

disease. He has used dataset from UCI machine learning 

repository in order to diagnose the disease. The testing result 

shows that  system is classifying 88% data accurately[14]. 

Shubhada Bhalerao[15] has developed a heart 

disease prediction system to reduce the complexity of disease 

detection. She has used hybridization technique to increase 

the accuracy of heart disease detection. She has implemented 

a system with Improved K-mean and ANN algorithm .Her 

system gives the output whether the person is having heart 

disease or not with require medicine name. In testing phase 

the author has tested the system 100 times with 100 different 

dataset. The average accuracy of the system is 96.74% with 

10 attribute which shows that system is giving more accuracy 

with fewer attribute. 

Ebenezer Obaloluwa Olaniyi has develop a heart 

disease diagnosis system to reduce the misdiagnosis chances. 

In his research he have studied the  causes of heart diseases, 

the complications and the remedies for the diseases  for 

implementing effective prediction model. For this purpose he 

has taken experiment with feed forward multilayer 

perceptron and support vector machine.  The result achieved 
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from this is 85% for feed forward multilayer perceptron and 

87.5% for support vector machine which shows SVM is 

better network to diagnosis the heart disease[16].    

Sr.No Author Description Accuracy 

1 
Milan 

Kumari[3] 

Studied 

cardiovascula

r disease 

using SVM, 

ANN, 

Decision tree 

SVM=84.12% 

ANN=80.06% 

Decision 

tree=79.05 

2 
Vanisree 

K[4] 

Diagnosis  

the  

Congenital 

Heart Disease 

based on 

BPNN 

90% 

3 

Resul Das 

& Ibrahim 

Turkoglu 

[5] 

Diagnosis 

heart disease 

using NN 

89% 

4 
Hongmei 

[7], 

Developed 

support 

system for 

diagnosis of 

five major 

heart disease 

using MLP 

63.2 – 82.9% 

5 
K.Wankha

de[9] 

Used SVM 

and MLPNN 

to diagnosis 

of heart 

disease. 

97.5% 

6 

Bhuvanesw

ari Amma 

N.G[17] 

Predict the 

risk of 

cardiovascula

r disease 

using Genetic 

based neural 

network 

94.17% 

7 

Jayshril S. 

Sonawane[

1] 

Diagnosis 

heart disease 

using 

MLPNN 

98% 

8 

Ebenezer 

Obaloluwa 

Olaniyi 

[16] 

Diagnosis 

heart disease 

using feed 

forward 

multilayer 

perceptron 

and SVM 

Feed Forward 

Multilayer 

Perceptron-

85%,SVM-

87.5% 

9 
Preeti 

Gupta[18] 

Diagnosis 

heart disease 

using genetic 

algorithm and 

ANN 

97.83%. 

10 

Nilakshi P. 

Waghulde[

8] 

Diagnosis 

heart disease 

using genetic 

algorithm and 

NN 

98% 

11 
Noura 

Ajam[14] 

Diagnosis 

heart disease 

using NN 

88% 

12 
AH 

Chen[13] 

Diagnosis 

heart disease 

using 

ANN(LVQ 

Algorithm) 

80% 

 

13 

Shubhada 

Bhalerao[1

5] 

Diagnosis 

heart 

angiographic 

disease status 

using 

improved K-

means and 

ANN 

96.74% 

Table 1: Accuracy Comparison 

III. CONCLUSIONS 

In this survey paper we have studied the various Neural 

Network based exiting technique for predicting heart disease. 

From this survey we got the knowledge about how to apply 

Neural Network technique to predict the heart disease. It also 

tells that hybridization of algorithm gives better result than 

single algorithm. The overall study tells us that Neural 

Network is best Algorithm which helps in heart disease 

prediction. 
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