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ABSTRACT 

Heart disease is one of the most significant causes of 

mortality in the world today. Prediction of 

cardiovascular disease is a critical challenge in the area 

of clinical data analysis. Data mining in highly visible 

fields like marketing, e-business, and retail has led to its 

application in other sectors and industries. Healthcare is 

being discovered among these areas. There is an 

abundance of data available within the healthcare 

systems. However, there is a scarcity of useful analysis 

tool to find hidden relationships in data.A method is 

proposed in this paper that aims at finding significant 

features by applying Machine Learning techniques 

resulting in improving the accuracy in the prediction of 

cardiovascular disease. The prediction model is 

introduced with different combinations of features and 

several known classification techniques. We produce an 

enhanced performance level with an accuracy level of 

88.7% through the prediction model for heart disease. 

Keywords: Machine learning, heart disease prediction, 

feature selection, prediction model, classification 

algorithms. 

1. INTRODUCTION 

 Although heart disease can occur in different 

forms, there is a common set of core risk factors that 

influence whether someone will ultimately be at risk for 

heart disease or not[1][2] There are many factors (age, 

sex, chest pain, cholesterol etc.,) that can increase the 

risk of getting heart disease. There are many 

types of heart disease that effect different parts of the 

organ and occur in different ways. Such as congenital 

heart disease[3][4], arrhythmia, coronary artery, dilated 

cardio myopathy, myocardial infarction, heart failure, 

hypertrophic cardio myopathy, mitral regurgitation, 

mitral valve prolapse, pulmonary stenosis. 

Data mining is the computer based process of 

extracting useful information from enormous sets of 

databases. Data mining is most helpful in an explorative 

analysis because of nontrivial information from large 

volumes of evidence. Medical data mining has great 

potential for exploring the cryptic patterns in the data 

sets of the clinical domain. These patterns can be 

utilized for healthcare diagnosis. However, the available 

raw medical[5][6] data are widely distributed, 

voluminous and heterogeneous in nature. These data 

need to be collected in an organized form. This 

collected data can be then integrated to form medical 

information system. Data mining provides a user-

oriented approach to novel and hidden patterns in the 

data. The data mining tools are useful for answering 

business questions and techniques for predicting the 

various diseases in the healthcare field. Disease 

prediction plays a significant role in data mining[7][8]. 

This paper analyzes the heart disease predictions using 

classification algorithms. These invisible patterns can be 

utilized for health diagnosis in healthcare data. Data 

mining technology affords an efficient approach to the 

latest and indefinite patterns in the data [9][10]. The 

information which is identified can be used by the 

healthcare administrators to get better services. Heart 

disease was the most crucial reason for victims in the 

countries like India, United States[11][12]. 

2. LITERATURE REVIEW 

Numerous works in literature related to the diagnosis 

of Heart disease using data mining techniques have 

motivated this work. A brief literature survey is 

presented here. A model Intelligent Heart Disease 

Prediction System built with the assistance of data 

mining techniques namely, Neural Network, Naïve 

Bayes, and Decision Tree. Results show that each 

technique has its infrequent strength in realizing the 
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objectives of the defined mining goals. IHDPS can 

answer complex “what if” queries which conventional 

decision support systems cannot be proposed.[13] [14]. 

The results illustrated the uncouth strength of each of the 

methodologies in comprehending the goal of the 

specified mining objectives[15][16]. IHDPS was capable 

of responding queries that the traditional decision 

support systems were not able to. It facilitated the 

installation of crucial knowledge such as patterns, 

relationships amid medical factors connected with heart 

disease. IHDPS remains well-being web-based, user-

friendly, reliable, scalable and expandable. The 

diagnosis of Heart Disease, Blood Pressure and diabetes 

with the aid of neural networks was introduced [17][18].  

Experiments were carried out on a sampled data set 

of patient’s records. The Neural Network is trained and 

tested with 13 input variables such as Blood Pressure, 

Age, Angiography's report and the like. The supervised 

network has been advised for diagnosis of heart 

diseases[19][20]. Training was carried out with the help 

of back propagation algorithm. Whenever unfamiliar 

data was inserted by the doctor, the system identified the 

unknown data from comparisons with the trained data 

and produced a catalog of probable diseases that the 

patient is vulnerable to. In 2014, “Disease Forecasting 

System Using Data Mining Methods“[8].In this article, 

the preprocessed data is clustered using clustering 

algorithms as K-means to gather relevant data in a 

database[21][22]. Maximal Frequent Item set Algorithm 

(MAFIA) is applied for mining maximal frequent model 

in heart disease database. The regular patterns can be 

classified into different classes using the C4.5 algorithm 

as training algorithm using the concept of information 

entropy[23][24].  

The result demonstrates that the designed 

prediction system is capable of predicting the heart 

attack successfully. In 2012, in the paper, “An Empirical 

Study on Prediction of Heart Disease using classification 

data mining technique”[25] [26] [27]. In this research 

paper, the use of pattern recognition and data mining 

techniques are used for prediction of risk in the medical 

domain of heart disease medicine is proposed here. 

Some of the limitations of the traditional medical scoring 

systems are that there is a presence of intrinsic linear 

combinations of variables in the input set, and hence 

they are not skilled at modeling nonlinear complex 

interactions in medical domains[28][29[30]. This 

limitation is handled in this research by use of 

classification models which can implicitly detect 

complex nonlinear relationships between independent 

and dependent variables as well as the ability to identify 

all possible interactions between predictor 

variables.[31][32] In 2013, a research paper, ”Predict the 

Diagnosis of Heart Disease Patients Using Classification 

Mining Techniques “[6].In this research paper, the 

health care industry, the data mining is mainly utilized 

for the prediction of heart disease[33][34]. The objective 

of our work is to predict the diagnosis of heart disease 

with a reduced number of attributes using Naïve Bayes 

[35], Decision Tree. 

3. PROPOSED METHOD 

 Cleveland UCI repository is used to perform heart 

disease classification. It provides an easy-to-use visual 

representation of the data set, working environment and 

building the predictive analytics.ML process starts from 

a pre-processing data phase followed by feature selection 

based on DT entropy, classification of modeling 

performance evaluation, and the results with improve 

accuracy [42] [43]. The features election and modeling 

keep on repeating for various combinations of attributes.  

Table1shows the UCI dataset detailed information with 

attributes used [44] [45]. Table1 shows the data type and 

range of values. The performance of each model 

generated based on 13 features and ML techniques used 

in each iteration and performance is recorded. In the UCI 

[11] dataset297instancesofpatientrecords, in total, are 

considered of which 252 records are used for training 

and the remaining for testing. The performance of the 

BPNN techniques has been measured in the training 

phase as well as the testing phase with the various 

numbers of samples. The accuracy of this technique has 

improved in correspondence to the number of records. 
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Table 1: UCI dataset attributes detailed information. 

 

a) Data Pre-Processing 

Heart disease data is pre-processed after 

collection of various records. The dataset contains a 

total of 303 patient records, where 6 records are with 

some missing values. Those 6 records have been 

removed from the dataset and the remaining297patient 

records are used in pre-processing [46] [47]. The 

multi- class variable and binary classification are 

introduced for the attributes of the given dataset. The 

multi-class variable is used to check the presence or 

absence of heart disease. In the instance of the patient 

having heart disease, the value is set to 1; else the 

value is set to 0 indicating the absence of heart disease 

in the patient [48]. The pre-processing of data is 

carried out by converting medical records into 

diagnosis values as shown in Figure 1.The results of 

data pre-processing for 297 patient records indicate 

that137 records show the value of 1 establishing the 

presence of heart disease while the remaining 160 

reflected the value of 0 indicating the absence of heart 

disease. 

 

Figure 1: Process of predicting cardiovascular disease 

b) Feature Selection And Reduction 

From among the 13 attributes of the data set, two 

attributes pertaining to age and sex are used to identify 

the personal information of the patient. The remaining 

11 attributes are considered important as they contain 

vital clinical records. Clinical records are vital to 

diagnosis and learning the severity of heart disease. As 

previously mentioned in this experiment, 

several(ML)techniques are used namely, NB, GLM, LR, 

DL ,DT, RF, GBT and SVM. The experiment was 

repeated with all the ML techniques using all 13 

attributes as shown in Figure 2.  

 

c) Classification Modeling 

The clustering of datasets is done on the basis of the 
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variables and criteria of Decision Tree (DT) features.  

Then, the classifiers are applied to each clustered dataset 

in order to estimate its performance. The best 

performing models are identified from the above results 

based on their low rate     of error. The performance is 

further optimized by choosing the DT cluster with a 

high rate of error and extraction of its corresponding 

classifier features. The performance   of the classifier is 

evaluated for error optimization on this dataset. 

 

 

 

 

Figure 2: Heart Disease Dataset 

4. RESULTS AND ANALYSIS 

Among 13 attributes of the data 2 attributes age and 

sex are used to identify the personal information of the 

patient. The remaining 11 attributes are considered 

important as they contain vital clinical records to 

diagnosis and learning the severity of heart disease. 

Several ML techniques are used namely, Decision tree, 

Support vector machine and Random forest. The 

experiment was repeated with the ML techniques using 

all 13 attributes. The classification results are shown in 

Figure 3. Among all the records in the considered 

dataset, 140 persons are free from the heart disease and 

the remaining 160 persons are suffering from the heart 

disease. 

Figure 3: Classification Results. 
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5. CONCLUSION 

Machine learning techniques were used in this work to 

process raw data and provide a new and novel 

discernment towards heart disease. Heart disease 

prediction is challenging and very important in the 

medical field. However, the death rate can be hugely 

controlled if the disease is detected at the early stages and 

preventative measures are adopted as soon as 

possible.Identifying the processing of raw healthcare data 

of heart information will help in the long term saving of 

human Lives. Further extension of this study is highly 

desirable to direct the investigations to real-world datasets 

instead of just theoretical approaches and simulations. RF 

proved to be quite accurate in the prediction of heart 

disease when compared to previous algorithms. 

6. FUTURE SCOPE 

Further extension of this study is highly desirable to direct 

the investigations to real-world datasets instead of just 

theoretical approaches and simulations. The proposed 

hybrid HRFLM approach is used combining the 

characteristics of Random Forest (RF) and Linear Method 

(LM).HRFLM proved to be quite accurate in the 

prediction of heart disease. The future course of this 

research can be per- formed with diver semi captures of 

machine learning techniques to better prediction 

techniques. Furthermore, new feature- selection methods 

can be developed to get a broader perception of the 

significant features to increase the performance of heart 

disease prediction.  
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