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Abstract
In today’s world where heart diseases have become common, healthcare domain is focussing more on analysing the
data to find the causes, predicting results on the basis of available data to take precautionary measures. Heart failure
occurs due to many reasons such as. If a patient is admitted to hospital due to heart disease then the aim is to predict
the chances of that patient getting discharge from the hospital alive or dead. Using Neural Network we are calculating
chances of a patient admitted in the hospital to get discharge alive or dead. These results will be useful to take
precautionary measures to avoid fatal casualties.
Keywords: Heart disease, Neural Network, Prediction.
1. Introduction
There are many reasons which contribute to the heart failure. Heart diseases are very common these days. Patients
ranging from being a child to adults to old people are prone to heart diseases .Heart disease develops over a period of
time. If proper medication and care is not taken then it may turn into fatal disease and may cause death due to heart
failure. Due to records maintained in hospital there is a lot of data being generated. If this data is put to use properly
then the rate of fatality due to heart failure can be reduced. Neural Network is a computer system modelled on human
brain and nervous system. We will use Matlab Neural Network toolbox to analyse the data and predict the state of
patient during discharge. The method of neural network is preferred because we can decide the number of neurons
used to create a neural network, then train, visualize and simulate the network. The set of neurons will be trained with
the available data so that we can get the desired results. Thus mortality risk of patient can be predicted.
2. Related Work
According to the World Health Organization (WHO), heart diseases have a great deal of attention in medical research
due to its impact on human health . Cardiovascular disease is the number one cause of death in industrialized
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countries and not only have a major impact on individuals and their quality of life in general, but also on public
health costs and the countries’ economies. Diagnosis of heart disease was more costly decision in diagnosis. Artificial
Intelligence techniques were used vastly in medical diagnosis. With the advancement of science, the volume of
accumulated data in various fields has been increased that it is well known the explosion of information . When
analyzing the accumulated data they could reveal their hidden useful information. By performing data mining, which
is a new science, we able to extract the hidden knowledge of the data. Performing data mining reveals useful
relationship existed among data, and this rule can apply for right decision making. Classification is one of the
subdivisions of data mining, which acts in accordance with If-Then rule. Its purpose is to predict a variable based on
other features that are known as predictors. Neural Network, support vector machine and decision Tree are different
form of classification algorithms.
Now a day’s artificial neural network (ANN) has been widely used as a tool for solving many decision modeling
problems. A multilayer perception is a feed forward ANN model that is used extensively for the solution of a no. of
different problems. An ANN is the simulation of the human brain. It is a supervised learning technique used for non
linear classification Coronary heart disease is major epidemic in India and Andhra Pradesh is in risk of Coronary
Heart Disease. Clinical diagnosis is done mostly by doctor’s expertise and patients were asked to take no. of
diagnosis tests. But all the tests will not contribute towards effective diagnosis of disease. Feature subset selection is a
preprocessing step used to reduce dimensionality, remove irrelevant data. A classification approach which uses ANN
and feature subset selection for the classification of heart disease. PCA is used for preprocessing and to reduce no. Of
attributes which indirectly reduces the no. of diagnosis tests which are needed to be taken by a patient. This approach
applied on Andhra Pradesh heart disease data base. This system is feasible and faster and more accurate for diagnosis
of heart disease. Data mining techniques are used to explore, analyze and extract data using complex algorithms in
order to discover unknown patterns in the process of knowledge discovery []. The time taken to recover from heart
disease depends on patient’s severity. Nowadays, health care industry contain huge amount of health care data, which
contain hidden information. Advanced data mining techniques along with computer generated information are used
for appropriate results. Neural Network is widely used tool for predicting heart diseases diagnosis. A Heart Disease
Prediction System is developed using Neural Network and Genetic Algorithm. This system calculates the number of
hidden nodes for neural network which train the network with proper selection of neural network architecture and
uses the global optimization of genetic algorithm for initialization of neural network. Heart disease is a major cause
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of death across the world. We have medical facilities to treat heart disease still this count of death is increasing day
by day. This research examines the early signs of heart disease and heart risk using proposed model. It aims to
facilitate users to detect heart disease risk before time, independently. It will also try and suggest measures to
decrease heart disease risk using Artificial Neural Network.
This Paper presents the intelligent system for prediction of Cardiovascular Disease. The diagnosis of Cardiovascular
Disease is tedious task for a Medical Practitioner. The correct presumptions are most important for detection of heart
disease which is caused due to various factors or symptoms. In order to make it effective and reliable this system
automatically learns and extracts the signiﬁcant patterns of the heart disease using the Novel approach of Quantum
Neural Network. Our System can predict the Cardiovascular Disease at its primary stage using the Physical,
physiological and clinical risk Factors, very efficiently by Quantum Neural Network (QNN). The prediction with
QNN shows better results than other available algorithms using same parameters.
3. Methodology
3.1. Experimental Setup
The basic component in a neural network is neuron. Number of neurons connected together form a neural network. A
Neuron is fed with one or more number of inputs, it sums the inputs with their respective weights and give the output
to the transfer function. The output of the transfer function is the output of the network [10.11].
Neural network can consist of more number of layers. The neural network formed in matlab for this project looks as
in the following fig. 1, where 6 input parameters are the input to the neurons. We selected 50 neurons for the network
and they belong to hidden layer. The neurons sum the inputs with respective weights and give the sum as input to a
transfer function. The output of the transfer function is given as input to the output layer. The input from hidden layer
is again added with respective weights and finally output is generated which is binary that is either zero or one [1214].

Fig 1
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The data set is taken from NICOR that is National Institute for Cardiovascular outcomes research. The heart failure
dataset is particularly from Central collection of NICOR audit and registry datasets.
There are six attributes which are given as input, they are as follows:
1. The patient is enrolled in Medicare fee-for-service and is over age 65.
2. The patient is alive at discharge.
3. The patient has enrolment information in Medicare for at least 30 days after discharge (this is necessary so that
readmissions within 30 days can be tracked).
4. The patient was enrolled in Medicare Part A for 12 months prior to the date of the index admission (this is
necessary to gather clinical information for accurate risk adjustment).
5. The patient was discharged against medical advice (AMA).
6. The patient was admitted for a primary psychiatric diagnosis, for rehabilitation, or for medical treatment of cancer.
Input Data sample

Output Data sample

3.2. Model
Code:
clc,clearall;
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loadreadmission.mat
prnet=newpr(readmission_input,readmission_output,50);
trainedprnet= train(prnet,readmission_input,readmission_output);
newinput=rand(6,1);
output=sim(trainedprnet,newinput)
output=trainedprnet(newinput)
-algorithms mathematical model etc..with detailed description (2 page at least)
4. Results & Discussion
The Diagram below shows the neural network created

Fig. 2
As in the above figure we can see that in Epoch 7 iterations altogether took place. Time taken is 6 sec , Performance
is .386, gradient is 0.104.
Validation check is 6.

Fig.3 Performance Plot.
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The performance plot shows the best values at the point of circle in the plot. As we can see the best validation
performance is 0.43392 at epoch 0.

Fig. 4 Training Set
As shown in the above plot of training set we can see that on the gradient scale the gradient is 0.064362 at epoch 7.
Validation checks are equal to 6 at epoch 7

Fig.5 Confusion Matrix
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The above diagram is the confusion matrix whish shows the training confusion matrix, Validation Confusion Matrix,
Test Confusion Matrix and All Confusion Matrix for all of them we calculate Target class vs Output Class.

Fig. 6 Receiver Operating Characteristic plot.
5. Conclusion
This analysis is very useful to take precautionary measure for patients admitted in the hospital.As per the confusion
matrix the accuracy in prediction of mortality of the patient is 57.1%. By predicting results for people within a range
of age where mortalities are observed more, then special attention and care can be taken for them. In this way number
of deaths due to heart failure can be reduced. In future more specifications should be worked upon to be more precise
on the actions being taken to prevent death by heart failure.
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