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Abstract— Heart Disease is a major cause of death in recent 

times. Diagnosis of heart disease is a difficult task in the real 

world. Prediction of heart disease is a major challenge faced 

by doctors these days especially when it comes to accuracy. 

So, there is a need for better technology to overcome this 

problem and that is where machine learning techniques play 

a very important role. Algorithms play a significant role in 

prediction and data exploration. The healthcare industry 

collects a huge amount of data which is very useful in 

machine learning. With a growing population, the doctors and 

experts are not available in proper proportion, and also since 

heart disease symptoms are not significant and thus are often 

neglected. The main aim of this research is predicting the 

heart disease risk level of the patients using machine learning. 

Comparison of various Machine learning algorithms, 

choosing the suitable algorithm and creating a centralized 

system for user and admin login and view data. Results with 

the risk level and suggestions for nearest doctors is provided. 

This project can be extended for the prediction of various 

other diseases.   
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I. INTRODUCTION 

Heart disease is the number one cause for death according to 

the World Health Organization (WHO) statistics. 17.9 million 

people die every year because of cardiovascular disease that's 

31% of global death. Since the symptoms are not easy to 

recognize heart diseases are often neglected. Cardiovascular 

disease is a condition of the heart in which the patient may 

suffer a heart attack, angina, heart failure and so on. In the 

past, epidemics and infectious diseases were a major cause of 

human death, but today non-communicable diseases have 

become more dangerous factors. If heart disease could be 

predicted before, lots of patient deaths would be prevented 

and also a more accurate and efficient treatment way could be 

provided. A need to develop such a medical diagnosis system 

arises day by day. The important key points of such medical 

diagnosis systems are reducing cost and obtaining more 

accurate rate efficiently. Developing a medical diagnosis 

system based on machine learning for prediction of heart 

disease provides more accurate diagnosis than traditional way 

and reduces the cost of treatment.   

In the present world, there are many scientific 

technologies which help doctors in taking clinical decisions 

but they might not be accurate. Heart disease prediction 

system can assist medical professionals in predicting the state 

of heart, based on the clinical data of patients fed into the 

system. Doctors may sometimes fail to take accurate 

decisions while diagnosing the heart disease of a patient, 

therefore heart disease prediction systems which use machine 

learning algorithms assist in such cases to get accurate results. 

There are many tools available which use prediction 

algorithms but they have some flaws. There are many 

hospitals and healthcare industries which collect huge 

amounts of patient data which becomes difficult to handle 

with currently existing systems. Data mining techniques are 

used for pre-processing, machine learning algorithms are 

used for implementation. Comparison between the 

algorithms is done which helps to determine which algorithm 

shows the highest accuracy.   

II. LITERATURE SURVEY 

A. Prediction of Heart Disease using Neural Network by    

Tulay Karayilan and Ozkan Kilic 

Firstly, Tulay Karayilan and Ozkan Kilic have proposed a 

study applying a neural network to Cleveland data to develop 

heart disease prediction system. Backpropagation Algorithm, 

which is commonly used Artificial Neural Network learning 

technique was used for developing heart disease prediction 

system. Because the Backpropagation Algorithm is the only 

technique which is used for nonlinear relationships which 

means it is the best classification algorithm for heart disease 

prediction. It was designed as a multilayer perceptron neural 

network. The designed ANN has three layers namely an input 

layer, a hidden layer and an output layer with 13 neurons, 3 

neurons, and 2 neutrons respectively. The dataset was divided 

into three parts: training, testing, and validation. The training 

was done using Backpropagation Algorithm then the 

performance was computed by testing the neural network 

with test data by different metrics including accuracy, 

precision, and recall. The data source used was the Cleveland 

database which contains 303 instances and 76 attributes, but 

only 14 of them are used. The goal field has varying values 

from 0 to 4 denoting the presence of heart disease. To 

improve performance, dimensionality reduction with 

Principal component analysis (PCA) was done by reducing 

the number of neurons of the input layer from 13 to 8.   

B. Machine Learning in Healthcare: A review by K. 

Shailaja, B. Seetharamulu, and M. A. Jabbar 

This paper presents various machine learning techniques for 

the prediction of various diseases like heart disease, breast 

cancer, diabetic disease, and thyroid disease. Firstly, it 

explains about various categories of machine learning 

supervised learning, semi-supervised learning, unsupervised 

learning, and reinforcement learning. It explains about the 

need for a decision support system for healthcare. A decision 

support system helps in disease investigation by arranging a 

perception of health issues to doctors or else by exposing 

background knowledge about individual patients. Further, it 

explains the applications of machine learning in healthcare. 

The machine learning algorithms are useful in identifying 

complicated patterns within prosperous and huge data. This 

is very well suited for clinical applications. It is often in 

illness diagnosing and detection. In medical applications, 

machine learning algorithms will give higher decisions 

regarding treatment plans. Machine learning application 

could profit patients by decreasing price, raising accuracy. 
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Different techniques used by Machine learning like support 

vector machine (SVM), Naive Bayes classification, Decision 

tree, K-nearest neighbor, Fuzzy logic and Classification and 

Regression Tree (CART) are explained. Machine learning 

techniques used for prediction of various diseases like 

detection of heart diseases using Naive Bayes and SVM 

algorithms, Analysis of diabetic Disease using Naive Bayes, 

Decision tree and CART, Disclosure of breast cancer using 

j48, Naive Bayes, KNN and SVM are compared. This paper 

clearly explains the need for the use of machine learning in 

the field of healthcare and the available methods for the same 

and also gives various examples of algorithms used in 

different disease prediction.  

C. Study of Machine Learning Algorithms for Special 

Disease Prediction using Principal of Component Analysis 

by Prof. Domes Kanchan B and Mr. Mahala Kishor M 

In this paper, Prof. Domes Kanchan B and Mr. Mahala Kishor 

M have proposed applying Data mining techniques to extract 

knowledgeable information from a large data set. Naive 

Bayes classification is used to solve diagnostic and predictive 

problems of the process. The Bayesian Classification 

calculates precise probabilities for hypothesis and it is robust 

to noise in input data in the classification. For the study of 

heart disease data, the researcher uses a dataset from the 

Cleveland Clinic Foundation. The dataset has 11 

attributes/characters and 303 rows/records. The supervised 

machine learning method of classification is represented by a 

Naive Bayes algorithm. It uses a probabilistic model by 

determining the probabilities of the outcomes/outputs. It is 

used in analytical and predictive problems. Naive Bayes is 

robust to noise in the input dataset. Decision trees are used as 

input for decision making. The SVM (Support Vector 

Machine) is a supervised machine learning algorithm for 

margin classification. SVM performs classification task by 

maximizing margin which separates classes while 

minimizing the classification error. PCA is the associate 

arithmetic procedure that uses associate orthogonal 

conversion to convert a set of observations of probably allied 

variables into a set of standards of linearly unrelated variables 

called principal components in our system. In this work, the 

dataset is fed in the intervals of 50. These observations are 

then divided into train and check dataset. Both datasets are 

then combined with 3 classifiers to predict values. Based on 

their performance, their accuracy is generated. In this paper, 

for heart disease prediction SVM, Naive Bayes and Decision 

tree have been applied with and without using PCA on the 

dataset. After reducing the dimensions of the dataset, SVM 

outperforms Naive Bayes and Decision tree. SVM will 

additionally be wont to predict cardiovascular disease. 

Finally, they have concluded that Maximum ROC Area 

means excellent predictions performance as compared to 

other algorithms. 

D. Analytical Study of Heart Disease Prediction Comparing 

with Different Algorithms by Sana Bharti and Dr. Shaliendra 

Narayan Singh 

In this paper, the authors have studied several algorithms, 

which play a very essential role in determining or predicting 

heart disease. The authors have considered the basic flow of 

predicting heart disease, which is proposed by Bhuvaneswari 

Amma. First Database of patients is given, and then Analysis 

of data takes place. Next Feature selection helps in reducing 

the dimensionality and thus increasing the accuracy and 

performance. Then for Optimization Algorithms, which can 

be used, can be PSO, Genetic Algorithm, Ant Colony 

Optimization, Artificial Neural Network or maybe the hybrid 

of any of these algorithms. After this is Training and 

Classification and finally Prediction Engine predicts whether 

the person has heart disease or will suffer in the future. 

Kennedy and Eberhart, which imitate the behavior of bird 

flocking, invented particle Swarm Optimization.  Genetic 

Algorithm works on the principle of genetics and evolution 

as seen in the reproduction process of the human population. 

Neural Network behavior is just like a biological neural 

network, a dense collection of neurons. The neural network 

implements a problem parallel in each layer level. It consists 

of three layers a) Input layer b) one or more hidden layer c) 

an output layer. A number of hidden layers and the number 

of neurons are totally dependent upon the complexity of the 

system. The output of the input layer will be the input of the 

next layer (hidden layer) and so on. PSO and GA both are 

evolutionary technique and both have some common features 

but the way of traversing the search space is totally different. 

The main objective of this paper is to study various 

algorithms that can be used to predict the heart disease and 

compare them to find out the best method of prediction of 

disease. The authors have found that combing these 

algorithms with various data mining techniques like 

clustering, classification, association rule, etc. or hybrid these 

algorithms with each other will lead to better performance 

and high accuracy rate. 

E. Efficient Heart Disease Prediction System using Decision 

tree by Purushottam and prof(Dr.)Kanak Saxena 

They have used the Classification model by covering rules as 

C4.5Rules on the below-modified dataset and find out the 

generated rulesets with a different priority. They have used 

WEKA tool for dataset analysis and KEEL to find out the 

classification decision rules. KEEL -Knowledge Extraction 

based on Evolutionary Learning tool. It is an opensource Java 

software tool to assess evolutionary algorithms for Data 

Mining problems. They have designed an Experiment using 

the Cleveland dataset as given in figure 1. In the pre-

processing phase, we have used an All Possible-MV 

algorithm to fill the missing values in the dataset. 

 
Fig. 1: 

The detailed information about these attributes and 

them domain range are as follows: 

@relation Cleveland 

@attribute age real [29.0, 77.0] 

@attribute sex real [0.0 

@attribute thalach real [71.0, 202.0] 

@attribute exang real [0.0, 1.0] 

@attribute oldpeak real [0.0, 6.2] 

@attribute slope real [1.0, 3.0] 
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@attribute ca real [0.0, 3.0] 

@attribute thal real [3.0, 7.0] 

@attribute num {0, 1, 2, 3, 4} 

@inputs age, sex, cp, trestbps, chol, fbs, restecg, thalach, 

exang, oldpeak, slope, ca, thal 

@outputs num 

Class Label Precision Recall Support 

YES 0.92 0.9 93 

NO 0.91 0.89 72 

AVERAGE 0.91 0.89 165 

Table 2: Calculations of a classification report 

The system they used is developed using python 

code using PyCharm IDE. With the help of python library, 

sci-kit learn, the system is implemented. 

III. ALGORITHMS COMPARED 

For better results, we have compared KNN, Decision Tree, 

Logistic regression and SVM. 

A. KNN:  

It is a non-parametric method used for classification and 

regression. The major system behind the K nearest neighbor 

methods is finding a predefined number of training samples 

closest in distance to the new point and predict the label from 

these.  

B. Decision Trees:  

It creates a model that predicts the value of a target variable 

by learning simple decision rules inferred from the data 

features. It is simple to understand and interpret and it's 

possible to visualize how important a particular feature was 

for our tree.  

C. Logistic Regression:  

It is a basic technique in statistical analysis that attempts to 

predict a data value based on prior observations. A logistic 

regression algorithm looks at the relationship between a 

dependent variable and one or more dependent variables.  

D. SVM:  

The objective of the support vector machine algorithm is to 

find a hyperplane in N-dimensional space that distinctly 

classifies the data points. 

 
It does not come as a surprise that the more complex 

algorithms like SVM generated better results compared to the 

basic ones. It is worth to emphasize that in most cases 

hyperparameter tuning is essential to achieve robust results 

out of these techniques. By producing decent results, simpler 

methods proved to be useful as well. 

IV. IMPLEMENTATION 

A. Proposed Algorithm 

After comparing different algorithms, we found out that SVM 

is one of the most efficient algorithms. SVM is a supervised 

machine-learning algorithm, which is used for both 

classification and regression challenges. However, it is 

mostly used in classification problems.  

The objective of the support vector machine 

algorithm is to find a hyperplane in an N-dimensional space 

that distinctly classifies the data points. 

 
In this algorithm, we plot each data item as a point 

in n-dimensional space (where n is a number of features you 

have) with the value of each feature being the value of a 

particular coordinate. The SVM (Support Vector Machine) is 

a supervised machine-learning algorithm for the margin 

classification. SVM performs a classification task by 

maximizing the margin, which will separate the classes while 

minimizing classification errors.  

There are four main tuning parameters in SVM, they 

are the kernel, Regularization, gamma, and margin. 

1) Kernel 

Transforming the quandary utilizing some linear algebra does 

the cognition of the hyperplane in linear SVM. This is where 

the kernel plays a role. For linear kernel the equation for 

presage for an incipient input utilizing the dot product between 

the input (x) and each support vector (xi) is calculated as 

follows: 

f(x) = B(0) + sum(ai * (x,xi)) 

This is an equation that involves calculating the inner 

products of an incipient input vector (x) with all support 

vectors in training data. The coefficients B0 and ai (for each 

input) must be estimated from the training data by the 

cognition algorithm. The polynomial kernel can be indicted as 

K(x,xi) = 1 + sum(x * xi)^d 

and exponential as 

K(x,xi) = exp(-gamma * sum((x — xi²)). 

B. Regularisation 

The Regularization parameter (often termed as C parameter in 

python’s sklearn library) tells the SVM optimization how 

much you opt to remove misclassifying each training example. 

For immensely colossal values of C, the optimization will take 

a more minor-margin hyperplane if that hyperplane does a 

better job of getting all the training points relegated correctly. 

Conversely, a diminutively minuscule value of C will cause 

the optimizer to probe for a more sizably larger-margin 
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dissevering hyperplane, even if that hyperplane misclassifies 

more points. 

The images are an example of two different 

regularization parameter. The left one has some 

misclassification due to lower regularization value. A higher 

value leads to results like the right one.  

C. Gamma 

The gamma parameter states how far the influence of a single 

training example reaches, with low values meaning ‘far’ and 

high values meaning ‘close’. In other words, with low gamma, 

points far away from plausible disseverment line are 

considered in the calculation for the disunion line. Whereas 

high gamma denotes the points proximate to a plausible line 

are considered in the calculation. 

 

D. Margin 

And determinately last but very consequential characteristic 

of SVM classifier. SVM to core endeavors to achieve a good 

margin. A margin is a disunion of a line to the most proximate 

class points. A good margin is one where this disunion is 

more immensely colossal for both the classes. A good margin 

sanctions the points to be in their respective classes without 

crossing to other class. 

1) Dataset and Attributes 

The dataset utilized for this study was taken from the UCI 

machine learning repository, called Cleveland dataset. 

The dataset used here contains 14 variables. 

 Age – Age of patient in years 

 Sex – Sex of the patient (1 = male; 0 = female) 

 Chest pain - chest pain type (1 = typical angina; 2 = 

atypical angina; 3 = non-angina pain; 4 = asymptomatic) 

 Blood pressure - reposing blood pressure (in mm Hg on 

admission to the hospital) 

 Serum cholesterol - serum cholesterol in mg/dl 

 Fasting blood sugar - fasting blood sugar > 120 mg/dl (1 

= true; 0 = erroneous) 

 Electrocardiographic - reposing electrocardiographic 

results (0 = mundane; 1 = having ST-T; 2 = hypertrophy) 

 Max heart rate - maximum heart rate achieved 

 Induced angina - exercise induced angina (1 = yes; 0 = 

no) 

 ST melancholy - ST despondence induced by exercise 

relative to repose 

 Slope - the slope of the peak exercise ST segment (1 = 

up sloping; 2 = flat; 3 = down sloping) 

 No of vessels - number of major vessels (0-3) colored by 

fluoroscopy 

 Thal - 3 = mundane; 6 = fine-tuned defect; 7 = reversible 

defect 

 Diagnosis - the presaged attribute - diagnosis of heart 

disease (angiographic disease status) (Value 0 = < 50% 

diameter narrowing; Value 1 = > 50% diameter 

narrowing) 

V. RESULTS 

A. Comparing of Algorithms:  

After comparing the algorithms, KNN, Logistic Regression, 

Decision Trees and SVM we found that a tuned SVM gave 

the highest accuracy. 

B. Prediction of Heart Disease:  

We used Cleaveland Heart disease Dataset to train and test 

the SVM algorithm. The default tuning on the SVM 

algorithm provides a test accuracy of only 82% but after 

adjusting 2 parameters ('C' and 'kernel') the accuracy was 

raised to almost 88%. 

VI. CONCLUSION 

In this paper, for heart disease prediction SVM and three 

other algorithms were compared and we have concluded that 

for the heart disease prediction system a tuned SVM is the 

most effective. Its performance is better than the other 

algorithms we compared. Further SVM can be used for 

margin classification to minimize classification errors. With 

the help of python library, sci-kit learn, the system has been 

implemented and different python libraries such as SciPy, 

Numpy and panda have been used to support the algorithm. 

A GUI based user-friendly web app was developed using 

Django where a patient or doctor can enter the details and get 

the prediction. The main aim of this project was to predict 

heart disease early using machine learning and make it easy 

to use.  
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