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1. ABSTRACT
Heart disease diagnosis is a complex task which requires much experience
and Knowledge. Heart Disease is one of the leading disease around the
world. The effective functioning of the heart plays a vital role in the
body. Traditional way of predicting Heart disease is doctor’s examination
or number of medical tests such as ECG, Stress Test, and Heart MRI etc.
Nowadays, Health care industry contains huge amount of heath care data,
which contains hidden information. This hidden information is useful for
making effective decisions. Computer based information along with
advanced Data mining techniques are used for appropriate results.
Neural network is widely used tool for predicting Heart disease diagnosis.
In this research paper, a Heart Disease Prediction system (HDPS) is
developed using neural network. The HDPS system predicts the
likelihood of patient getting a Heart disease. For prediction, the system
uses sex, blood pressure, cholesterol like 13 medical parameters. Here two
more parameters are added i.e. obesity and smoking for better accuracy.
From the results, it has been seen that neural network predict heart disease
with nearly 100% accuracy.
Keywords: Back propagation, Data mining, Heart disease, Multilayer
perceptron neural Network, Neural Network.

2. INTRODUCTION
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Heart is the important part of our body. Life is itself dependent on efficient
working. Heart is the important part of our body. Life is itself dependent on
efficient working of heart. If operation of heart is not proper, it will affect the other
body parts of human such as brain, kidney etc. Heart disease is a disease that
affects on the operation of heart. There are number of factors which increases risk
of Heart disease.
Some of them are listed below:
• Family history of heart disease
• Smoking
• Cholesterol
• High blood pressure
• Obesity
• Lack of physical exercise
Nowadays, in the world Heart disease is the major cause of deaths. The World
Health Organization (WHO) has estimated that 12 million deaths occur worldwide,
every year due to the Heart diseases. In 2008, 17.3 million people died due to
Heart Disease. 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.
Predication should be done to reduce risk of Heart disease. Diagnosis is usually
based on signs, symptoms and physical examination of a patient. Almost all the
doctors are predicting heart disease by learning and experience. The diagnosis of
disease is a difficult and tedious task in medical field.
Predicting Heart disease from various factors or symptoms is a multi-layered issue
which may lead to false presumptions and unpredictable effects. Healthcare industry
today generates large amounts of complex data about patients, hospitals resources,
disease diagnosis, electronic patient records, medical devices etc. The large amount
of data is a key resource to be processed and analyzed for knowledge extraction that
enables support for cost-savings and decision making. Only human intelligence
alone is not enough for proper diagnosis. A number of difficulties will arrive during
diagnosis, such as less accurate results, less experience, time dependent
performance, knowledge up gradation is difficult.
In order to improve the accuracy of diagnosis and to reduce the diagnosis time, we
have developed an efficient and reliable Decision Support System for Heart Disease
using Neural networks.
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3. LITERATURE REVIEW:
1. Dilip Roy Chowdhury et al. [1] represent the use of artificial neural networks in
predicting neonatal disease diagnosis. The proposed technique involves training a
Multi Layer Perceptron with a BP learning algorithm to recognize a pattern for the
diagnosing and prediction of neonatal diseases. The Backpropogation algorithm
was used to train the ANN architecture and the same has been tested for the
various categories of neonatal disease.
2. Niti Guru et al. [6] proposed a system that uses neural network for prediction of
heart disease, blood pressure and sugar. A set of 78 records with 13 attributes are
used for training and testing. He suggested supervised network for diagnosis of
heart disease and trained it using back propagation algorithm. On the basis of
unknown data is entered by doctor the system will find that unknown data from
training data and generate list of possible disease from which patient can suffer.

3.Milan Kumari et al. [3], proposed research contains data mining classification
techniques RIPPER classifier, Decision Tree, Artificial neural networks (ANNs).

4. NEURAL NETWORKS:
A neural network (NN) is a parallel, distributed information processing structure
consisting of multiple numbers of processing elements called node, they are
interconnected via unidirectional signal channels called connections. Each
processing element has a single output connection that branches into many
connections; each carries the same signal i.e. the processing element output signal.
The NN can be classified in two main groups according to the way they learn,
1. Supervised learning:
It is a simple model, in which the networks compute a response to each input and
then compare it with target value. If the computed response differs from target value,
the weights of the network are adapted according to a learning rule.
e.g.: Single-layer perceptron, Multi-layer perceptron.
2. Unsupervised learning:
These networks learn by identifying special features in the problems they are
exposed to.
e.g.: Self-organizing feature maps.
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Neural network has following properties:
• Nonlinearity
• Learning ability
• Input-output mapping
• Adaptivity
• Evidential response
• Fault tolerance
In medical field, decision making is done by neural network because they provide
more accurate results.

5. NEURAL NETWORKS BASED HEART DISEASE
PREDICTION SYSTEM:
In this research, decision support system is developed for predicting heart disease of
a patient. The prediction is done based on historical heart disease database.
The system uses medical terms such as sex, blood pressure, and cholesterol like 13
input attributes are used. To get more appropriate results, two more attributes i.e.
obesity and smoking is used, as these attributes are considered as important attributes
for heart disease.
The technique used to develop system is Multilayer Perceptron Neural Network
(MLPNN) with Back propagation algorithm (BP).

5.1 Multilayer Perceptron Neural Network (MLPNN):
One of the most important models in Artificial Neural Network is Multilayer
Perceptron
(MLP). The type of architecture used to implement the system is Multilayer
Perceptron Neural Network (MLPNN).
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Figure:- Multilayer Perceptron Neural Network (MLPNN)
The MLPNN consists of one input layer, one output layer and one or more hidden
layers. Each layer consists of one or more nodes, represented by small circles. The
lines between nodes indicate flow of information from one node to another node.
The input layer receives Signals from external nodes. The output of input layer is
given to hidden layer, through weighted connection links. It performs computations
and transmits the result to output layer through weighted links. The output of hidden
layer is forwarded to output layer, it performs computations and produce final
result.The working of multilayer perceptron neural network is summarized in steps
as mentioned below:
1. Input data is provided to input layer for processing, which produces a
Predicted output.
2. The predicted output is subtracted from actual output and error value is
calculated.
3. The network then uses a Back propagation algorithm which adjusts the
weights.
4. For weights adjusting it starts from weights between output layer nodes and
last hidden layer nodes and works backwards through network.
5. When back propagation is finished, the forwarding process starts again.
6. The process is repeated until the error between predicted and actual output is
minimized.
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5.2 Back propagation network:
The most widely used training algorithm for multilayer and feed forward network is
Back propagation. The name given is back propagation because, it calculates the
difference between actual and predicated values is propagated from output nodes
backwards to nodes in previous layer. This is done to improve weights during
processing.
The working of Back propagation algorithm is summarized in steps as follows:
1. Provide training data to network.
2. Compare the actual and desired output.
3. Calculate the error in each neuron.
4. Calculate what output should be for each neuron and how much lower or higher
output must be adjusted for desired output.
5. Then adjust the weights.

6. RESULTS
The experiment is carried out on a publicly available database for heart disease. The
dataset contains total 573 records. The dataset is divided into 2 sets training (303
records) and testing set (270 records). A data mining tool Weka 3.6.6 is used for
experiment. Parameters used for
experiment are listed below.
PatientID: Patient Identification number.
Diagnosis: Value 1: =<50% (no heart disease)
Value 0: >50% (has heart disease)
The remaining parameters are listed out in tabular form as below.

Table 1: Description of 13 parameters used
Sr.
no
1.
2.

3.

Attribute

Description

Values

age
sex

Age in years
Male or female

Continuous
1 = male
0 = female

cp

Chest pain type

1 = typical type 1
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4.

thestbps

5.

chol Serum

6.

Restecg

Resting
electrographic

7.

fbs

8.

thalach

1 >=120 mg/dl
0 <=120 mg/dl
Continuous value

9.

exang

Fasting
blood
sugar
Maximum
heart
rate achieved
Exercise induced
angina

10

oldpeak

ST depression
induced by
exercise
relative to rest

Continuous value

11.

slope

Slope of the peak
exercise ST
segment

1 = unsloping
2 = flat
3 = downsloping

12.

ca

0-3 value

13.

Thal

Number of major
vessels colored by
fluoroscopy
Defect type
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Resting
pressure
cholesterol

2 = typical type
angina
3 = non-angina
pain
4 = asymptomatic
blood Continuous
Continuous value
in mm/dl
0 = normal
1 = having_ST_T
wave abnormal
2 = left ventricular
hypertrophy

0= no
1 = yes

3 = normal
6 = fixed
7 = reversible
defect
All
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All the research papers referred above have used 13 input attributes for prediction
of Heart disease. For getting more accurate results 2 more parameters are used i.e.
obesity and smoking.

Table 2: Description of newly added parameters
Sr. no

Attribute

Description

Values

14

Obes

obesity

15

Smoke

smoking

1 = yes
0 = no
1= past
2 = current
3 = never

After applying neural networks on training dataset the results obtained is shown in
the form of two dimensional matrixes, the matrix is known as confusion matrix.
The confusion matrix is easy to understand as the correct and incorrect
classification is displayed in the table. The confusion matrix for a two class
classifier is shown in Table 3.
Class a: YES (has heart disease)
Class b: No (has no heart disease)

Table 3: A confusion matrix
a (has heart disease)

b (no heart disease)

a (has heart disease)

TP

FN

b (no heart disease

FP

TN

TP (True Positive): It denotes the number of records classified as true while they
were actually true.
FN (False Negative): It denotes the number of records classified as false while they
were actually true.
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FP (False Positive): It denotes the number of records classified as true while they
were actually false.
TN (True Negative): It denotes the number of records classified as false while they
were actually false.

7. CONCLUSION:
In this research paper, we have presented Heart disease prediction system (HDPS)
using data mining and artificial neural network (ANN) perceptron neural network
along with back propagation algorithm is used to develop the System. Because
MLPNN model proves the better results and helps the domain experts and even
person related with the field to plan for a better diagnose and provide the patient with
early diagnosis results as it performs realistically well even without retraining. The
experimental result shows that using neural networks the system predicts Heart
disease with nearly 100% accuracy.
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