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Abstract: In today’s world cardiac arrest is seen commonly in many people. This attacks a person instantly so that there would 

be no sufficient time for diagnosing the patients. So, diagnosing the patients in timely basis has become the most challenging task. 

In this paper we  can predict the occurrence of heart attack based on the given input details. It allows users to get an instant 

guidance on their heart disease through an intelligent system. We used machine learning algorithms (Logistic Regression, 

Decision Tree, Naïve Bayes, SVM) for database facilitating decision support system. In this paper various algorithms are used to 

extract the hidden knowledge from heart disease historical dataset. We used the medical profiles such as age, gender, chest pain, 

and some more profiles to predict the likelihood of patients getting a heart disease. Based on the predicted result, one can consult 

the doctor for the further medication. 
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INTRODUCTION 

‘Health is Wealth’ is a World-famous proverb 

concerning health. A healthy body is defined as the 

overall ability of the body to function well. Heart is an 

important part of the human body. Efficient working of 

heart plays a major role. If the working of heart is not 

efficient then it leads to affect the other parts of the body 

as well. Heart functions as an operating system of a 

human body. Now-a-days, Heart diseases are the major 

reason for human deaths. According to the recent 

survey, one in three adults worldwide has raised blood 

pressure which causes around half of the deaths from 

strokes and heart diseases. Heart disease is also known 

as cardiovascular disease (CVD). Heart diseases mean 

not just heart attacks but also includes the functional 

problems of the heart such as heart-valve abnormalities 

or irregular heart rhythms. All this different kind of 

problems also leads to heart failure. 

Heart disease prediction is a very difficult task in the 

medical industry. In the medical industry there will be 

the huge amount of patient’s data, disease diagnosis, 

electronic patient’s records and medical devices. These 

patient’s data is the key source for the extraction of the 

hidden knowledge. So, all these existing practice takes 

more time and there will be no prior knowledge to the 

patient. But coming to our work, it will predict the heart 

disease by using different machine learning algorithms. 

As the disease is predicted early there will prior 

knowledge about the patient condition and have the 

good treatment. Here, early detection is the main key. In 

the present days, there is no particular application for 

prediction of the heart disease. The only way for the 

patients is to visit the hospitals for their cardinal issues. 

In this system, clinical decisions are made by the doctor 

and it also depends upon their experience. This may 

lead to many unwanted bias, errors, excessive medical 

costs which affects the quality of service provided to the 

patient’s and also there can be many ways that the 

diagnosis may go wrong. According to the research 42% 

of medical patient’s feel they have had experienced a 

medical error or missed diagnosis. Whatever the 

approach we use for diagnosis, the main priority must 

be the efficient results which is found not be accurate in 

the existing system. We can put an end to medical 

misdiagnosis by knowledge rich data hidden in the 

database rather than doctor’s intuition. 

Here, we develop an intelligent system to predict the 

heart diseases in an accurate way without any 

misdiagnosis by using machine learning algorithms. 

Here, we trained the dataset with already available 

Cleveland data. If the patient wants to predict their 

heart disease, they have to register in the application by 

providing the required details. Once the user is 

successfully registered, there will be a medical form 

which has to be filled with appropriate details to predict 

their heart disease. This form consists of 13 different 

medical profiles which helps us to predict the chance of 

getting a heart disease. Here we trained our model 

using different machine learning algorithms to obtain 

the most accurate outcomes. Many hospitals have vast 

amount of data about the patient details but it is not 

accessed by them. In this proposed system, we utilize 

the data from the hospitals to train the models for the 

prediction of heart disease in a more précised and 

accurate way. This paper aims to use machine learning 

algorithms namely Logistic Regression, Decision Tree, 

Naïve Bayes, Support Vector Machine (SVM) to predict 

the heart disease. 

 

 
Figure 1: Workflow of Heart Attack Prediction. 

 

METHODOLOGY        

In today’s tech revolution machine learning is seen in 

the prior list of technologies. As it made a benchmark in 

the industry. Usage of machine learning is also 
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becoming more based on the requirements of adding 

intelligence to an application. Unlike humans the 

decision-making process for a machine (computer) is 

enormous. Machine learning is adding the flavor to this 

decision-making process by its formative approach. 

Making a machine more intelligent and training it 

according to act like humans thinking in terms of 

prediction by using effective algorithms. To present 

these ideas practically there are many ways, but the 

major recognized categories are classified into three 

parts in machine learning. 

 Supervised Learning 

The most commonly used path in machine learning is 

supervised learning, in general it is used to predict the 

next values in other terms it is popularly known as ‘task 

driven mechanism’. It is popular because it is an easiest 

approach to understand and less complex to implement.  

In this, we provide a dataset for training and predicting 

it based upon the given data, the algorithm predicts and 

comes out with an output every time . We need to train 

it back by giving the feedback as an input to get the 

desirable predicted output in overtime. 

When this process comes to an end after many iterations 

happened, in final the supervised learning algorithm 

will able to predict efficiently than before and gives the 

most accurate predicted outputs. 

 Unsupervised Learning 

The learning mechanism of an unsupervised learning is 

quite opposite to supervised learning 

Based upon the data and its properties, it is well known 

as a ‘data-driven mechanism’. It is an intelligent 

algorithm because if a data is fed to the algorithm which 

is not in a featured way and it lacks in data labels, but 

the algorithm works with a predefined tool which 

adopts the feed from the given algorithm. It is called an 

intelligent learning process because it understands the 

properties of the data and organize them in a patterned 

way. Due to its intelligent learning capabilities in the 

machine learning it’s also became the most adoptable 

for productivity.   

Reinforcement Learning 

The Reinforcement learning is built upon the term 

‘Mark of mistakes’, in simple words reinforcement 

learning system is nothing but it can learn over a period 

of time from its own mistakes. It is not a biased 

mechanism of supervised and unsupervised 

learning.To understand reinforcement learning briefly 

the algorithms work in a flow of positive and negative 

behavioral aspects which means an algorithm makes lot 

of mistakes in the initial stages, we can reinforce the 

algorithm to associate with both positive and negative 

behavior methods by providing the suggestion dialogs 

to the algorithms with the help of this cyclic process the 

algorithm prone to less mistakes than at the beginning 

state. 

Logistic Regression 

    It is one of the most implemented ML algorithms 

under supervised learning category. It is used to predict 

the various probabilities of a required variable or a 

target variable. The characteristics of a target would 

have only two possible classes. 

In general words, logistic regression is binary in nature 

its data is coded as 1 or 0 for which ‘1’ stands as a 

Success and ‘0’ stands as a failure. Mathematically this 

model predicts Predict(Y=1)  as a function of X. Due to 

its simplistic nature of predicting a target variable 

It is widely used in  resolving the problems like Cancer 

detection , lungs failure detection etc. 

The binary logistic regression having the dependent 

variables, the predication can be done by two more 

categories those are Binomial, Multinomial and ordinal. 

It also specifies some rules to get the desired predicted 

values as a truthful outcome like choosing a large 

sample sized data for training the model and also 

implementing a valid or meaningful variable 

Decision Tree 

    It is a decision predictive modelling tool that can be 

implemented across different areas. It can be applied by 

a decision building approach which easily divides the 

dataset in different logical ways to predict on different 

situations or conditions that can be applied. It is also 

called as ‚one of the most powerful algorithms‛ that 

falls under the category of supervised learning models.  

Decision tree algorithm is further classified  into two 

sun-branches Classification tasks & Regression tasks. 

These entities of a decision tree are named as decision 

nodes in the modelling process, where the data is 

leaving and splitting into different ways based on 

conditions.  

Implementing a decision tree algorithm by the Gini 

index, split creation.  
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Classification decision tree: The target variable is a 

categorical where splitting is based on the given 

decision variable non – regular  

Regression decision tree: The target variable is a 

continuous where the decision is Exercised regularly 

Naive Bayes (NB): 

It is well known as a classification technique which is 

dependent on the bayes theorem a strong assumption 

for this theorem that all the predictors or the algorithms 

are independent to each other. 

The most popular Bayesian classification, is to find the 

posterior probabilities. Which is stated that a 

probability of a label given with some observed nature, 

with the help of Naïve bayes algorithm we can show 

this feature in a quantitative structure 

Predict(L| f) = predict(L)(f | L) / Predict(f) 

Building a model using naïve bayes in python is became 

more flexible by importing scikit learn library 

The classic applications offered by the naïve bayes are 

Real-time prediction, Multi-class prediction, text 

Classification, Recommendation System related to some 

of the complex structures with the reinforcement 

platform 

 Support Vector Machine (SVM) 

    It is also one of the famous supervised learning 

algorithms, it is also used for the classification as well as 

regression problems. In most of the cases SVM is used 

as a classification problem solver in machine learning. 

The formative of the SVM is to present the best line or 

decision boundary which is segregated into n- 

dimensional space into classes. So, the accuracy is time 

lined we can put the new data point in the correct sector 

in the future. And this decision boundary is called a 

‘hyperplane’ 

This algorithm chooses the extreme vectors/data points 

in order to create a hyperplane. These classes are known 

as support vectors, Support vector machine is readily 

used for face detection, image classification, text 

categorization 

The modeling of this algorithm is classified into two 

types: Linear and non-linear SVM 

1. Linear SVM is used for linearly separable data, if a 

dataset can be determined into two classes by using a 

straight line, then it is coined as a linearly separable data 

(Linear SVM classifier) 

2. Non-linear separable data , which states if a dataset 

cannot be classified by using a straight line, such data is 

termed as non-linear data (Non-linear SVM classifier) 

ARCHITECTURE 

The below figure is the architecture of the heart attack 

prediction system. It is the blueprint for developing the 

paper. Here we can see the flow of various components 

that are used in the development of the paper. 

 

Figure 2: Architecture of Heart disease prediction 

system. 

 

Classification Algorithms  

Enter details: The user should register himself/herself 

by entering the details for heart disease prediction. 

Dashboard: After creation of an account, the user needs 

to login himself/herself with their respective login 

credentials so that it will directly redirect to the 

dashboard. 

Enter required details: Once the user has successfully 

logged in, the user should enter his/her heart health 

details. 

Extract data: The hidden data will be extracted from the 

details provided by the user. 

Use the ML model: By using ML model, the hidden data 

will be extracted. 

View report: By using the ML model, it predicts the 

output of heart disease and the user can view his/her 

prediction which states the possibility of heart attack. 
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CSV file (data source): The details entered by the user is 

stored in this CSV file. 

View user details: The user can view, edit his/her profile 

anytime and anywhere by logging-in to the application. 

The algorithms that used in the paper are Logistic 

Regression, Decision Tree, Naïve Bayes, Support Vector 

Machine (SVM). 

Implementation of Algorithms 

Input: Details given in the form. 

Output: Predicting the class label. 

 Steps for Implementation of algorithm: 

Initialize the classifier to be used. 

Train the classifier: All classifiers in scikit-learn uses a 

fit(X, y) method to fit the model (training) for the given 

train data X and train label y. 

 Predict the target: Given a non-label observation X, 

predict (X) returns the predicted label y. 

 Evaluate the classifier model. 

EXPERIMENTAL RESULT 

The following steps describes the working functionality 

of the application. They are: 

1. First we need a system with python software, Jupyter 

notebook, and anaconda, 

django installations in it. 

2. We need a dataset with different attributes related to 

the heart diseases in it. 

3. We should train and test the dataset with machine 

learning algorithms like Logistic  Regression, Decision 

Tree, Naïve Bayes and SVM and save them with  

  logistic_regression.py, decision_tree.py, 

naïve_bayes.py and scv.py. 

4. After that we need to apply the migrations and run 

the server in the anaconda prompt and  

open the application. 

5. If he/she is a valid user then they will be directed to 

their profile from the login page. 

6. Thereafter, user can fill the medical information form 

and click on the predict button to view their result of 

heart disease. 

7. Finally the user can view the prediction of heart 

disease. 

 

Figure 3: Prediction dataset (HealthData.csv) 

 

Figure 4: Training and Testing size of dataset. 

 

Figure 5: Testing Accuracy for Logistic Regression  
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Figure 6: Testing Accuracy for Decision Tree  

 

Figure 7: Testing Accuracy for Naïve Bayes  

 

 

Figure 8: Testing Accuracy for SVM  

 

 

Figure 9: Accuracy of Machine learning algorithms. 

 

CONCLUSION 

The research undertook an experiment on application of 

various Machine learning algorithms to predict the 

heart attacks and to compare the best method of 

prediction. The research results do present a dramatic 

difference in the prediction when using different 

classification algorithms in ML. The experiment can 

serve as an important tool for physicians to predict risky 

cases in the practice and advise accordingly. The model 

from the classification will be able to answer more 

complex queries in the prediction of heart attack 

diseases. The predictive accuracy determined by 

regression, Naïve-bayes, SVM algorithms suggests that 

parameters used are reliable indicators to predict the 

presence of heart diseases.  This paper mainly focuses 

on the progressive and Accuracy build algorithms for 

heart disease prediction, the dataset provides much 

better accuracy than an untouched one with missing 

values. So, the selection of profound and effective 

techniques for data polishing along with standard and 

précised machine learning algorithms will helps to the 

development of prediction systems that produces the 

efficient and stable Results. 
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