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Abstract 

Heart Diseases have been increasing at an alarming rate over the last couple of years, 

spanning from the elderly all the way to juveniles. This does call for a prevention, if not a 

cure. With that in mind, the proposed system is designed to boot a tool that avoids such 

calamities. Heart disease claims the lives of about one person every minute. In the sector of 

healthcare, data science is critical for analyzing enormous amounts of information. Because 

predicting cardiac disease is a difficult feat, it is necessary to automate the process in order 

to avoid the risks connected with it and to inform the patient well in advance. A 

cardiovascular disease prediction tool which, when provided due details, will predict the risk 

of cardiovascular disease on your behalf. It isn’t convenient to take expensive tests to find out 

whether you may be at a risk or not. Thus, the system is proposed as an application which 

will come in handy and is accessible at all times to the user which can predict the chance of a 

heart disease with a few details like age, sex, heart rate, etc. The ML Random Forest 

algorithm is proved reliable and accurate amongst various ML algorithms.  
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1.  Introduction 

Though there is no shortage of the cardiovascular diseases records and symptoms relating to 

it, we can take a lot from that data. In today's healthcare, the main task is to provide high-

quality services and accurate diagnoses. Even though heart disease has been identified as the 

leading cause of death worldwide in recent years, it is also one of the diseases that may be 

effectively controlled and managed. The precise timing of disease detection determines the 

accuracy of disease management. According to INTERHEART, CVDs in India are projected 

to rise from 22.6 Lakhs (1990) to 47.7 Lakhs (2020) which is a major concern as this ranges 

from juveniles to elderly. We wish to use some characteristics to predict if patients would 

develop heart disease or not. This is crucial in the realm of medicine. We can avoid incorrect 

diagnoses and save human resources if our prediction is accurate enough. If a patient without 

a heart disease is diagnosed, he will experience unnecessary worry, and when a patient with a 

heart condition is diagnosed with heart disease, he will miss the opportunity to correct his 

disease. Patients and hospitals suffer because of incorrect diagnoses. These problems can be 
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avoided by making precise predictions. Hence we proposed to collect data revolving around 

factors related to this, trained the model with this input data and thus predicted the chances of 

a person to contract a heart disease. We can collect the person’s/patient’s data via the web 

application we created and hence predict the probability of a heart disease. 

 

2. Literature Survey 

Research has been carried out to find the accuracies of different machine learning algorithms 

with the help of Kaggle Heart Disease Database. Authors of [3] compared various Regression 

algorithms (RF, SVM, NB, LR, DT, K-NN and found that Random Forest was most accurate. 

While the authors of [6] found the accuracies of DT - 98.5% and RF - 99.8%.In [5] authors 

used a hybrid model of DT and RF and found the hybrid model having higher accuracy 

(88%). 

In [9] the authors evaluated the work of predicting heart disease using the UCI dataset and 

found that among the classification algorithms. Random Forest algorithm with PCA had an 

accuracy of 92.85% for heart disease classification. However, the authors of [1] found that 

feature selection is most important and using search algorithms like hybrid search and 

random search algorithm then applying prediction is efficient.In [2] the authors used Multi 

Layered Perceptron (MLP) for increasing the efficiency and accuracy, they also found that 

the more the number of people use prediction model the rate of death due to heart diseases 

will reduce effectively. In [4] the authors noticed that Random Forest was most accurate with 

99 percent accuracy followed by Decision Tree with 85 percent. In [7] the authors used PCA 

and by combining k-means and genetic algorithms noticed the accuracy rising to 94.06% of 

the prediction model. The authors of [8] used grouping procedures and achieved accuracy of 

88.7%, they used the Cleveland dataset they worked on finding the critical highlights by 

implementing machine learning algorithms to observe more precision. 

 

3. Proposed System Architecture 

Supervised machine learning algorithms have proven to be an evolving and popular branch of 

machine learning. So, in our system we have implemented Random Forest (which is a 

supervised machine learning algorithm) to train and test the model based on a dataset. 

Random Forestalgorithm creates a tree for the data and makes predictions based on that. It 

can be used on large datasets and can produce the same result even when large sets record 

values are missing. The generated samples from the decision tree can be saved so that it can 

be used on other data. In random forest there are two stages, firstly create a random forest 

then make a prediction using a random forest classifier created in the first stage.  

Random Forest algorithms are used for classification as well as regression. It creates a tree 

for the data and makes predictions based on that. It can be used on large datasets and can 

produce the same result even when large sets record values are missing. The generated 

samples from the decision tree can be saved so that it can be used on other data. In random 

forest there are two stages, firstly create a random forest then make a prediction using a 

random forest classifier created in the first stage. 
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Figure 1.Decision Trees 

3.1  System Architecture 

In fig. 2 , the structure and behavior of the system is shown. First the system will perform 

data pre-processing and data cleaning. After that system will split data into two parts i.e. 

training data and testing data. Then respective data will be used for training and testing 

models. After applying a classification algorithm on the health attributes of the user, the 

system will predict if the patient has a heart disease or not. 

 
Figure 2.System Architecture 

3.2  Database 

For our research work we used Kaggle’s Heart Disease Database available on their website. 

We used Kaggle to get a clean dataset it contains 1190 entries. We have divided it into two 

sections, with 80 percent (952 instances) used for training and 20 percent (238 instances) 

used for testing. In order to avoid over fitting, we performed normalization on our data. In 

order to make value 1 indicate the existence of heart disease and value 0 represent the 

absence of heart illness, we changed 1s to 0s in the target column and vice versa. We have 

taken 11 attributes as follows: 

Table 1.Dataset 

Sr. No. Attribute Description 

1  age Numerical value In years 

2 sex 1 for male,  

0 for female 

3 cp chest pain type 

0 for typical angina 

1 for atypical angina 
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2 for non-anginal pain 

3 for asymptomatic    

4 trstbps resting blood pressure in mm/hg 

5 chol serum cholesterol in mg/dl 

6 fbs fasting blood sugar 

1 if >120 mg/dl 

0 if <120 mg/dl 

7 restecg electrocardiographic results 

0 for ST-T wave abnormality 

2 for possible/definite left ventricular hypertrophy 

8 slope slope of ST segment 

1 for yes 

0 for no 

9 old peak ST depression induced through exercise 

1 for flat 

2 for downsloping 

10 thakach max heart rate observed 

11 target output class 

 

3.4  Performance Evaluation 

The following parameters are used to evaluate the machine learning algorithms that were 

explored to predict heart disease based on the data in the dataset Logistic regression, decision 

tree, SVC, KNN, Gaussian NB, Hybrid/ensemble, and random forest machine learning 

algorithms are among the machine learning algorithms that we have considered. Based on 

traits such as Accuracy, Precision, Recall, and F1 score, we compared these algorithms. 

These evaluation parameters were determined using the TP, TN, FP, and FN values acquired 

from the confusion matrices. The confusion matrix results are shown in Table 2 for various 

algorithms.  

Accuracy: The number of correct predictions divided by the total number of predictions is 

used to calculate accuracy. It is the most critical criteria for evaluating machine-learning 

algorithms. 

Accuracy  =  TP+TN / TP+TN+FP+FN 

Precision: Precision can be defined as the accuracy of a model's positive prediction  

Precision =  TP /  TP + FP 

Recall: The accuracy with which our model properly identifies true positive values. 

Recall = TP / TP + FN 

F1 Score: F1 score is determined by taking historic mean of precision and recall values of the 

machine algorithm. 

F1 score = 2*precision*recall / precision + recall 
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Table 2.Comparison Analysis 

Methods Training 

Accuracy 

Test 

accuracy 

Precision Recall F1 score 

LR 82.56 81.09 0.86 0.76 0.80 

Decision Tree 78.36 78.99 0.79 0.81 0.79 

SVM 70.79 73.52 0.76 0.71 0.73 

KNN 79.20 70.58 0.72 0.70 0.70 

Gaussian NB 84.03 82.77 0.87 0.78 0.82 

Hybrid/Ensemble 84.45 82.77 0.86 0.79 0.82 

Random Forest 99.26 92.43 0.91 0.94 0.92 

 

 
(a)                                                            (b) 

 
(c)                                                                          (d) 

 
(e)                                                                                      (f) 

Figure 3 Confusion Matrix results (a) Decision Tree (b) SVC (c) KNN (d) Gaussian NB 

(e) Ensemble Model (f) Random Forest 
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The results as shown in Figure 3 for the performance evaluation of variousmachine-learning 

algorithms. The Random forest algorithm is the most suitable machine-learning algorithm for 

the prediction of heart disease based on the dataset, with training accuracy of 99.26%, test 

accuracy of 92.43 percent, precision of 0.91, recall value of 0.94, and F1 score of 0.92. The 

GUI interfaces of the proposed system is depicted in Figure 4.  

 

 
(a)                                                                             (b) 

 
(c) 

Figure 4 (a) User Login Page (b) Result for the input image with High Risk (c) Result 

for the image with Low Risk 

4.  Conclusions 

Random Forest algorithm is an efficient algorithm, which is an ensemble learning method for 

regression and classification techniques.Following the tests, we discovered that the Random 

Forest algorithm provides the best test accuracy, which is 91.8 percent. It outperforms 

alternatives since it is not constrained by the dataset's properties. The algorithm constructs N 

number of Decision trees and outputs the class that is the average of all decision trees output. 

So accuracy of prediction at early stages will be achieved effectively.Processing of healthcare 

data i.e. data related to heart will help in early detection of heart disease or abnormal 

condition of heart which results in saving of long term deaths.Heart disease prediction is a 

major challenge in the present modern life. With this application if the patient/user is away 

from the reach of the doctor, he/she can make use of the application in prediction of disease 

just by entering the report values and can proceed further whether to consult a doctor or not. 

In the future, the work can be improved by using a larger dataset than the one used in this 

analysis, which will aid in delivering better results and assist health professionals in 

effectively and efficiently identifying cardiac disease. 
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