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Abstract: These day’s technology is playing a 

vital role in the prediction and prevention of 

the human body from any disease and heart 

disease is a prominent example. Artificial 

Intelligence and Machine learning 

technologies are also in the use of prediction of 

heart disease, although predictive modeling 

solutions for cardio risk estimation are 

extremely challenging but researchers are 

continuously working to simplify the 

prediction process that diagnoses the patients 

efficiently and on a timely basis. 

Researchers have been using several Machine 

Learning techniques to help health care 

professionals to diagnose heart disease. K-

Nearest- Neighbor (KNN), Support Vector 

Machine, and Decision Tree are some 

examples of the algorithms of machine 

learning. These are the successful machine 

learning techniques used in the classification 

of problems and identify the cause of disease. 

This can be used in IOT based healthcare 

devices and lead to help in cost and time 

effective treatment. This is a review paper of 

all previous researchers who already worked 

on this topic. 
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1. INTRODUCTION 
 

Heart Disease: Any disorder or problem that 

affects the heart called heart disease. Heart 

disease is nothing; it refers to the condition that 

involves the heart, vessels, muscles, valves, or 

internal electric pathways responsible for 

muscular contraction. This heart disease 

describes a range of conditions that affect your 

heart. Common heart disease conditions means: 

Coronary artery disease, Heart failure, 

Cardiomyopathy, Heart valve disease, 

Arrhythmias. 

According to the Centers for Disease Control 

(CDC) and WHO [1], heart disease is the leading 
cause of death in the world. These statistics do not 

differ in a developed or developing nation, its 

impact is all over the world with the same ratio. 

 

Fig 1. Structure of the heart, and course of blood 

flow through the heart chambers and heart valve 

  Heart disease is reasoned by damage to all or 

part of the heart, damage to the coronary arteries, 

or a poor supply of nutrients and oxygen to the 
organ. Some of the heart disease belong from 

genetic, such as hypertrophic, cardiomyopathy, 

etc. These, along with congenital heart defects, 
can happen before a person is born. 

There are n-number of lifestyle choices that can 

increase the risk of heart disease [2]. These 
include: 

 

http://jespublication.com/


www.jespublication.com Page No:1570 

 

Vol 11, Issue 4 ,April/ 2020 

ISSN NO: 0377-9254                                  

  

 

  

 

 High blood pressure and cholesterol 

 Smoking 

 Overweight and obesity 

 Diabetes 

 Family history 

 A diet of junk food 

 Age 

 A history of preeclampsia during 

pregnancy 

 Staying in the same position for extended 

periods, such as sitting at work  

The above risk factors greatly increase the risk of 

heart disease. Some, such as age and Family 

history factors are unavoidable. For example, 

once people reach 55 years of age, heart disease 

becomes more likely.  

Human nature always believes in innovation. Be 

it, Farmer, scientist, engineer, doctor, any 

organized or unorganized sector is doing 

something innovative to get comfortable in his 

work. This thinking is base of innovation, the 

same thing is happening in the Computer 

technology and software engineering field. 

Initially people were working through the manual 

process, after that they started working on devices 

that help in other benefits such as 

computerization of that sector that helps fast 

work process. The same thing is happening in 

medical science. Computer Science is playing an 

important role to analyze data of the patient, now 

also moving in direction of automation that 

reduces the possibility of manual error. 

Currently we are moving in the era of automation 

means fewer human intervenes required in any 

work. Computer take own decision in his work, 

this ability will come through Artificial 

Intelligence. Machine Learning is a core part of 

Artificial Intelligence (AI).  

 

 

Machine Learning 

Machine learning [3] is the type of application of 

artificial intelligence and this is a scientific study 

of algorithm these find natural patterns in data. 

That provides the ability to systems as robotically 

or automatically learn and improve from 

experience without being explicitly programmed, 

it core focuses on the development of computer 

programs that can access data and use it to learn 

for themselves. It is the scientific study of 

algorithms and statistical models here computer 

systems use to perform a specific task without 

using explicit instructions [4]. It means Machine 

Learning applications learn from experience 

(well data) like humans without direct 

programming. Machine learning is comprised of 

algorithms that teach computers to perform tasks 

that human beings do naturally on a daily basis. 

Machine learning algorithms use natural patterns 

in data that generate insight and help you make 

better decisions and predictions. They have used 

every day to make critical decisions in medical 

diagnosis, stock trading, search contents of 

photographs, energy load forecasting, and more. 

This analyses the data with the use of algorithms 

that help in prediction and decision. 

A. K-Nearest Neighbors (KNN) 

K-Nearest Neighbors (KNN) is one of the 

simplest algorithms that used in Machine 

Learning for regression and classification 

problem, it works as finding the distances 

between a query and all the examples in the 

data, selecting the specified number examples 

(K) closest to the query, then votes for the most 

frequent occurrence. The K-Nearest Neighbors 

algorithm uses the entire data set as the training 

set, other algorithms splitting the data set into a 

training set and test set. To check the new data 

instance status, the KNN algorithm goes through 

the entire data set to find the k-nearest instances 

to the new instance, or the k number of instances 

most similar to the new record,  the outcomes (for 

a regression problem) or the mode (most frequent 

class) for a classification problem. The value of k 

is user-specified. 
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B. Decision trees 

The decision tree is a type of Machine learning 

that follows the predictive modeling approaches 

and supervised machine learning, which helps in 

solving the regression and classification 

problems. Here use two type node: Decision node 

and Leaf node, it works in tree representation to 

solve the problem in which each leaf node 

corresponds to a class label, and attributes are 

represented on the internal node of the tree is 

Decision Node. Decision Tree models have used 

in 2 steps: Induction and Pruning. Induction is 

responsible for actually building the tree means 

set all of the hierarchical decision boundaries 

based on coming data. Pruning is mainly 

responsible for removing the unnecessary 

structure from a decision tree, effectively 

reducing the complexity to combat overfitting 

with the added bonus of making it even easier to 

interpret.  

 

Fig 2. Show the Decision Tree 

 

C. Support vector machines 

Support vector machine is powerful yet flexible 

supervised machine learning algorithms that are 

preferred by them, who need accuracy with less 
computation power. “Support Vector Machine” is 

a supervised machine learning algorithm that can 

be used for both classification and regression 
challenges.  It uses the hyperplanes in an N-

dimensional space (N — the number of features) 

that distinctly classifies the data points. Margin 

helps to separate the two classes of data points, 
many possible hyperplanes could be chosen. Our 

objective is to find a plane that has the maximum 

margin, i.e. the maximum distance between data 

points of both classes means two types of objects. 
Maximizing the margin distance provides some 

strengthening so that future data points can be 

classified with more confidence. 
 

 

Fig 3. Show the Support vector Machine Pattern 

2. LITERATURE SURVEY  

In the above study we will see different Machine 

Learning techniques that were used to do 

prediction of heart diseases. 

A. KNN algorithm plays a very important role in 

the prediction of heart disease with high 

accuracy. 

Mai Shouman, Tim Turner, and Rob Stocker 

have applied KNN to achieve an accuracy of 

97.4% which is higher than any other publisher 

findings on that benchmark dataset. They had 

also worked with voting, if integrating voting 

with KNN can enhance its accuracy in the 

diagnosis of heart disease patients but results 

show that voting could not enhance the KNN 

accuracy in the diagnosis of heart disease 

patients. [5] 

V. Krishnaiah1, G. Narsimha2, and N. Subhash 

Chandra3 have worked on “Heart Disease 

Prediction System Using Data Mining Technique 

by Fuzzy K-NN Approach” here worked on 

heterogeneous data, it seems that the various 

forms of data should be interpreted to predict the 

heart disease of a patient and uncertainty of data 

is also a problem. Uncertainty in data was not 

removed with the techniques available in data 

mining. To remove uncertainty, it has been 

attempted by introducing fuzziness in the 
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measured data. A membership function was 

designed and incorporated with the measured 

value to remove uncertainty. [6] 

V. Krishnaiah1, G. Narsimha2, and N. Subhash 

Chandra3 have also used the Computer-Aided 

Decision Support System to play a major role in 

the medical field. Data mining is nothing; this is 

the methodology and technology to alter these 

mounds of data into useful information for 

decision making. Data mining techniques are 

used to take less time for the prediction of the 

disease with more accuracy. Among the 

increasing research on heart disease predicting 

system, it has significantly happened to 

categories the research outcomes and gives 

readers with an outline of the existing heart 

disease prediction techniques in each category. 

The symbolic Fuzzy K-NN classifier can be used 

with the unstructured data available in the 

health’s care industry database by modifying into 

fuzzified structured data with increased attributes 

and with a collection of more records to provide 

better accuracy to the system in predicting and 

diagnosing the patients of heart disease. [6] 

M.Akhil jabbar1, B.L Deekshatulua2and Priti 

Chandra3 have also worked on KNN Algorithm 

and find that, KNN is a straight forward classifier, 

where samples data has classified based on the 

class of their nearest neighbor. Medical databases 

have high volume in nature. That data set contains 

redundant and irrelevant attributes, classification 

may produce less correct result. Genetic 

algorithms execute a global search in complex 

large and multimodal landscapes and provide an 

optimal solution. Identification of major risk 

factors that help in developing a decision support 

system, and effective control measures and health 

education programs will minimize in the heart 

disease mortality. [7] 

Gagandeep Kaur1, Anshu Sharma2, Anurag 

Sharma3 have used K-Nearest Neighbors 

classification approach in his research, K-Nearest 

Neighbors based classification approach for 

prediction of the Heart failure which helps the 

doctors to identify disease easily. It is an 

intelligent classification approach because it 

provides perfect and accurate results, to 

successfully accomplish the diagnosis process 

taken different risk factors, signs, and symptoms 

from patients and experts. The work is identified 

with supervised learning for Heart disease 

prediction analysis. The technique K-nearest 

Neighbor is applied for prediction analysis and 

the decision tree is applied for classification 

which results in the accuracy of 86% with KNN 

classifier. The accuracy analysis shows that by 

increasing the number of n- neighbors it gives a 

slight difference in the average. [8] 

B. Decision Tree Algorithm is also helpful in the 

prediction of heart disease, here so many scholars 

had worked to help medical science. 

A. Sankari Karthiga1, M. Safish Mary2 , M. 

Yogasini3 have worked on the decision tree 

algorithm and told that it is difficult for medical 

practitioners to predict the heart attack as it is a 

complex task that requires experience and 

knowledge. The health sector also contains 

hidden information that can be important in 

making effective decisions. Decision tree and 

Naïve Bayes such as data mining algorithms are 

applied in this research for predicting heart 

attacks. The research result shows a prediction 

accuracy of 99%. UCI repository dataset has used 

to get more accurate results in the heart disease 

prediction. As produced results from both 

algorithm, it has been seen that Decision trees 

provide accurate results as compare to Naive 

Bayes. [9] 

Lakshmishree J1, K Paramesha2 has closely 

observed that Data mining is a powerful new 

technology for the extraction of hidden predictive 

and actionable information from large databases, 

the main purpose of this project is to develop a 

prototype which can evaluate or determine and 

extract unknown knowledge (patterns and 

relations) related with heart disease from a 

historical heart disease database record. It can 

resolve complicated queries for detecting heart 

disease and thus to help medical practitioners to 

make smart clinical decisions. In this way the 

prediction of heart disease can be a suitable 

approach to improve the quality and accuracy of 
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healthcare service while lowering the healthcare 

cost and diagnosis time. [10] 

R. Vijaya Kumar Reddy1 , K. Prudvi Raju2 , M. 

Jogendra Kumar3 , CH. Sujatha4 , P. Ravi 

Prakash5 has purposed the associated rule that 

predicts heart disease and diabetic disease 

simultaneously, the rule for heart attack, and 

possible to predict heart disease vulnerability in 

diabetic patients with reasonable accuracy. 

Classification can help here in early detection of 

the vulnerability of a diabetic patient to heart 

disease. They have preprocessed of a data set for 

the removal of duplicate records, normalizing the 

values used to represent information in the 

database. Clustering technique, simple k-means 

algorithm [It is an unsupervised learning which is 

used when the class label is not known or you 

have unlabeled data.] is used. Thus, the patients 

can be prepared to change their lifestyles. This 

will result in preventing diabetic patients from 

being affected by heart diseases, therefore 

resulting in low mortality rates as well as reduced 

cost on health care for the state. [11] 

C. Support Vector Mechanism has been used by 

so many scholars and try to find the best output in 

the prediction of Heart Disease.  

Mythili T., Dev Mukherji, Nikita Padalia, and 

Abhiram Naidu have observed on multiple 

machine learning technic, a rule-based model to 

compare the accuracies of applying rules to the 

individual results of support vector machine, 

decision trees, and logistic regression on the 

Cleveland Heart Disease Database to present an 

accurate model of predicting heart disease. It 

provides guidelines to train and test the system 

and that find out the most efficient model of the 

multiple rule-based combinations. The results 

have obtained after applying the C-rule will be 

analyzed based on sensitivity, specificity, and 

accuracy. To find the conclusions to the most 

effective model, the efficacy of conjoint models, 

and the final accuracy of the overall model can be 

drawn. [12] 

Neha Desai1, Shital Chitalkar2, Rohini Kashid3 

have tried to develop a cardiopathy prediction 

system that may help medical professionals in 

evaluating a patient's cardiopathy that supported 

the clinical information of the patient. The neural 

network is best among all the classification 

techniques once we state the prediction or 

classification of a nonlinear data. BP formula is 

that the best classifier of Artificial Neural 

Network which uses the change technique of 

weights by propagating the errors backward is 

used, which generates prediction results 

victimization artificial neural network (ANN), 

SVM, Decision Tree, Naive mathematician 

Classification techniques.[13] 

support vector machine can be successfully used 

for diagnosing heart disease and develop an 

intelligent system along with a radial basis 

function network is presented for the diagnosis, 

this type of concept has used by Shashikant 

Ghumbre, Chetan Patil, and Ashok Ghatol .They 

have projected a Decision Support System for the 

diagnosis of Heart disease through a radial basis 

function network structure and Support Vector 

Machine. Hence the diagnosis of Heart disease is 

carried out utilizing different data samples from 

different-different patients and the results have 

denoted that SVM with Sequential minimize 

optimization is equivalently good as the Radial 

basis function network in the diagnosis of Heart 

disease.[14] 

 

3. CONCLUSION AND FUTURE SCOPE:  

In this paper, we have checked multiple machine 

learning techniques like K-Nearest Neighbors, 

Decision Tree, and Support Vector Machine, all 

these techniques work around supervised or 

regression pattern and play with patient data. So 

as observing that data quality is playing a vital 

role in applying the machine learning, although 

data is accurate but the issue is redundancy, 

unmanaged data, heterogeneous data, and 

fuzziness in data that impact the analysis. K-

Nearest Neighbors techniques provides 97-98% 

accuracy in prediction if data has a quality like all 

related attribute and values, voting and fuzziness 

technique is mixed to make more predictable but 
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not much helpful. The decision tree is also used 

in prediction and that provide high accuracy like 

99% but this is not consistent, patient is impacted 

with other diseases that also impact on heart 

disease prediction that need to add in analysis and 

prediction, diabetes is on of example. A Support 

vector mechanism can be used in prediction with 

less computational process. It helps to predict 

heart disease depending on the patient's clinical 

data related to the factor associated with heart 

disease and also helps in any type dataset like 

linear or nonlinear, so it solved the problem of 

unmanaged data classification. So we can use 

multiple algorithms according to available data of 

patients to predict Heart Disease. 
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