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Abstract 

Heart Disease Prediction system is the system that helps to predict the heart disease mainly cardiovascular 

disease that includes Myocardial infarctions. The importance of heart disease prediction system can be 

visualized from the fact that heart disease is one of the diseases that causes highest mortality rate. The present 

system helps in diagnosis of heart disease effectively and reduces the cost. The Healthcare industry is 

generally “information rich”, but unfortunately not all the data are mined which is required for discovering 

hidden patterns & effective decision making. Advanced data mining techniques like artificial neural network, 

naive bayes are used to discover knowledge in database and for medical research, particularly in Heart disease 

prediction. This paper has analysed prediction systems for Heart disease using more number of input 

attributes. The system uses medical terms such as sex, blood pressure, cholesterol like 15 attributes to predict 

the likelihood of patient getting a Heart disease. The analysis shows that out of these three classification 

models Neural Networks predicts heart disease with highest accuracy [1].Multilayer Perceptron Network, a 

technique of neural network, with k-means clustering is used for implementation of the proposed system. 
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Heart Disease Prediction system is the 

system that helps to predict the heart disease 

mainly cardiovascular disease that includes 

Myocardial infarctions. The importance of 

heart disease prediction system can be 

visualized from the fact that heart disease is 

one of the diseases that causes highest 

mortality rate. The present system helps in 

diagnosis of heart disease effectively and 

reduces the cost. The Healthcare industry is 

generally “information rich”, but 

unfortunately not all the data are mined 

which is required for discovering hidden 

patterns & effective decision making. 

Advanced data mining techniques like 

artificial neural network, naive bayes are 

used to discover knowledge in database and 

for medical research, particularly in Heart 

disease prediction. This paper has analysed 

prediction systems for Heart disease using 

more number of input attributes. The system 

uses medical terms such as sex, blood 

pressure, cholesterol like 15 attributes to 

predict the likelihood of patient getting a 

Heart disease. The analysis shows that out of 

these three classification models Neural 

Networks predicts heart disease with highest 

accuracy [1].Multilayer Perceptron 

Network, a technique of neural network, 

with k-means clustering is used for 

implementation of the proposed system. 

KEYWORDS 

Prediction system, Multilayer perceptron, k-

means clustering 

1. Introduction 

In this fast moving world everyone want 

to live a luxurious life so they work like 

a machine in order to earn lot of money 

[5] and in this race they forget to take 

care of themselves, in this type of 

lifestyle they are more tensed they have 

blood pressure, sugar at a very young 

age and they don’t give enough rest for 

themselves and eat what they get and 

they even don’t bother about the quality 

of the food ,if sick the go for their own 

medication as a result of all these small 

negligence it leads to a major threat that 

is the heart disease. It is a world known 

fact that heart is the most essential organ 

in human body if that organ gets affected 

then it also affects the other vital parts of 

the body[3]. Therefore it is very 

important for people to go for a heart 

disease diagnosis. As a result of this 

people go to healthcare practitioners but 

the prediction made by them is not 100% 

accurate. Poor clinical decisions can lead 

to disastrous consequences which are 

therefore unacceptable[9]. 
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According to the statistic data from 

WHO, one third population worldwide 

died from heart disease; heart disease is 

found to be the leading cause of death in 

developing countries as well as 

developed countries. 

Data Mining is the nontrivial process of 

identifying valid, novel, potentially useful 

and ultimately understandable pattern in 

data with the wide use of databases and the 

explosive growth in their sizes. Data mining 

refers to extracting or “mining” knowledge 

from large amounts of data[4]. Data mining 

is the search for the relationships and global 

patterns that exist in large databases but are 

hidden among large amounts of data. The 

essential process of Knowledge Discovery is 

the conversion of data into knowledge in 

order to aid in decision making, referred to 

as data mining. Knowledge Discovery 

process consists of an iterative sequence of 

data cleaning, data integration, data 

selection, data mining pattern recognition 

and knowledge presentation. 

2. Research Methodology 

2.1 Research Design 

In this study, to develop a prediction model 

that can predict heart disease cases based on 

data taken from UCI repository and 

Pt.B.D.Sharma Health University, Rohtak. 

Knowledge Discovery in Database (KDD) 

methodology has been used. This 

methodology is selected for this specific 

study because of three reasons. First, the 

KDD methodology is best suited for 

academic researches. Second, as an outsider 

for the domain using KDD methodology 

reduces the skill required for the knowledge 

discovery [8]. Third, the KDD methodology 

is also independent from any tools and 

techniques, so one can follow any desired 

technique during the study. So, based on the 

KDD methodology, for this specific data 

mining project, the following steps were 

undertaken: 

2.1.1 Understanding the Application 

Domain 

To define the problem and determine 

medical goals, we have worked closely with 

the cardiologist at medical college, Rohtak. 

The discussions with the domain expert have 

helped us to learn about the problem and to 

know about current solutions to those 

problems. Since the knowledge gained from 

the domain expert is a high-level description 

of the problem from the medical point of 

view, a literature review was carried out and 

relevant works related to data mining and 

heart disease have been reviewed to have 

more knowledge about the domain.  
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2.1.2 Selecting and Creating the Target 

Dataset 

The researcher used data collected by Pt. 

B.D.Sharma Medical Health University and 

UCI Repository. The report contains 

different measurements that are taken during 

the echocardiography examination, 

including information on 20 variables.  

2.1.3 Preprocessing and Cleansing 

The selected data was checked for noise, 

inconsistency and missing values. Noises 

and inconsistencies identified in the dataset 

were corrected manually, while missing 

values were replaced with the mean value of 

the attributes. All the data cleaning was 

performed after addressing issues and 

requirements of the tools selected for the 

preprocessing phase. 

2.1.4 Data Transformation 

At this stage after consulting with the 

domain expert a few transformations were 

implemented on the dataset to make the data 

more suitable for the data mining 

algorithms. 

The other data transformation performed 

was attribute selection. Attribute selection 

was necessary to reduce the number of 

features a classification algorithm has to 

examine and reduce errors from irrelevant 

features. We have used the best first search 

method to select the best attributes from 15 

attributes that were available. 

2.1.5 Data Clustering using k-means 

algorithm 

It is an unsupervised clustering algorithm. 

Here “K” stands for number of clusters, it is 

typically a user input to the algorithm. K-

means algorithm is iterative in nature. It 

converges however only a local minimum is 

obtained. It Works only for numerical data. 

It is Easy to implement. 

The main idea is to define k centroids, one 

for each cluster. The next step is to take each 

point belonging to a given data set and 

associate it to the nearest centroid. When no 

point is pending, the first step is completed 

and an early groupage is done. At this point 

we need to re-calculate k new centroids. 

After we have these k new centroids, a new 

binding has to be done between the same 

data set points and the nearest new centroid. 

A loop has been generated. As a result of 

this loop we may notice that the k centroids 

change their location step by step until no 

more changes are done. 
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2.1.6 Choosing the appropriate Data 

Mining Task 

In this step the major task was to decide on 

what type of data modeling technique to use. 

And selecting an appropriate modeling 

technique depends on the goal of the study, 

and as the goal of this study is to detect heart 

disease using data mining techniques a 

classification technique was adopted to 

develop predictive models. 

2.1.7 Choosing the Data Mining 

Algorithm 

To select the best algorithms the 

performance of the algorithms, the data 

mining goal set on the first step, the 

structure of the data available and the 

algorithm’s application in the medical field 

were taken into consideration. 

After thoroughly checking the available 

algorithms in Weka machine learning 

software the algorithms Decision Tree, 

Neural Network and Bayesian Classifier 

were selected for this study. Neural Network 

has highest accuracy .So MLP(multilayer 

perceptron network) has been used for our 

proposed system. A multilayer perceptron 

(MLP) is a feed forward artificial neural 

network model that maps sets of input data 

onto a set of appropriate outputs. An MLP 

consists ofmultiple layers of nodes in a 

directed graph, with each layer fully 

connected to the next one. Except for the 

input nodes, each node is a neuron with a 

nonlinear activation function. MLP utilizes a 

supervised learning technique called back 

propagation for training the network. 

Proposed Algorithm 

MLP training algorithm with clustering 

1. Initialize dataset. 

2. Divide the dataset into number of 

clusters by using the K-mean 

clustering (k=2). 

3. Apply step 3 to 5 on each cluster 

4. Initialize the weight vector ,learning 

rate η, and the epochs counter(k) 

with random values . 

5. suppose wk is  the network’s weight 

vector of k
th
 epoch 

i. Start of epoch k. Store the 

current values of the weight 

vector Wold=Wk 

ii. For n=1,2,…N  

a. Select the training and 

apply the error 

backpropagation in 

order to compute the 

partial derivatives  
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iii. Update the weights Wi(k +

1)=Wi(k)−𝜂Ә𝐸Ә𝑊𝑖 

K=k+1 

iv. End of epoch k Termination 

check. If true, terminate. 

v. Else go to step 5. 

6. end 

2.1.7 Employing  Algorithm 

To employ the selected classification 

algorithms experiments were designed 

containing all 15 attributes. Experiments 

were conducted with the existing algorithm 

of MLP and modified algorithm. The Weka 

3.6.4 machine learning software was used 

for these purposes. 

4.2.1.8 Evaluation 

 The evaluation for the algorithms was based 

on the time taken to classify the data and 

confusion matrix table. The modified 

algorithm perform classification in a shorter 

time than the existing algorithm. Thus the 

modified algorithm reduce the time 

complexity.   

 

3. DATA SOURCES 

A data set (or dataset) is a collection of data 

that is represented in form of tables. Each 

column in the table represents a particular 

variable. Each row represents a given 

member of the data set. Each row lists 

values for each of the variables, such as 

height, age, ccp and weight of an object. A 

total of 20 records with 15 medical attributes 

(factors) were obtained from the Heart 

Disease database (UCI Repository) and real 

data from Pt.B.D.Sharma Medical College, 

Rohtak lists the attributes. The attribute 

“PatientID” was used as the key; the rest are 

used as input attributes. 

A. Input attributes 

Sr.No : Attribute Description 

1 Sex value 1: Male; value 0: Female 

2 Chest Pain Type value 1: typical type 1 

angina, value 2: typical type angina, value 3: 

non angina pain; value 4: asymptomatic 

3 Fasting Blood Sugar value 1: > 120 mg/dl; 

value 0:< 120 mg/dl 

4 Rest ECG resting electrographic results 

(value 0: normal; value 1: 1 having ST-T 

wave abnormality; value 2: showing 

probable or definite left ventricular 

hypertrophy) 

5 Exang exercise induced angina (value 1: 

yes; value 0: no) 
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6 Slope the slope of the peak exercise ST 

segment (value 1: unsloping; value 2:flat; 

value 3: downsloping) 

7 CA number of major vessels colored by 

floursopy (value 0 – 3) 

8 Thal value 3: normal; value 6: fixed 

defect; value 7: reversible defect 

9 Trest Blood Pressure mm Hg on admission 

to the hospital 

10 Serum Cholesterol mg/dl 

11 Thalach maximum heart rate achieved 

12 Oldpeak ST depression induced by 

exercise relative to rest 

13 Age In year 

14 Height In cms 

15 Weight In kgs 

16 Smoking value 1:regular smoking value 

0:No 

4. Results and Conclusion 

Various experiments were performed with 

data of patients collected, to measure the 

effectiveness and accurateness of the 

proposed system. Various techniques like 

Decision Trees, Naives Bayes, and Neural 

Network etc.can be used but among all the 

techniques neural network has highest 

accuracy. The features of the artificial neural 

network (ANN), high accuracy and learning 

rate, make it worth trying as an algorithm to 

the prediction of heart diseases.MLP 

(Multilayer Perceptron Network) and k-

means clustering algorithm has been chosen 

to work with. K-Means clustering algorithm 

cluster the data first and then apply MLP to 

each cluster that results in the less time 

complexity of the system. 

 

Fig 1. Data classified with MLP 

 

Fig 2. Data classified with clustering and 

MLP 
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