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Abstract 
In this recent era, cardiovascular disease (CVD) propagation rate has been intensifying the cause of death 

worldwide among the non-communicable disease. In particular the south Asian countries have a tremendous 

risk of cardiovascular disease at an early age than any other ethnic group. Most often it's challenging for 

medical practitioners to predict cardiovascular disease as it requires experience and knowledge which is a 

complex task to accomplish. This health industry has enormous amounts of data which is useful for making 

effective conclusions using their hidden information. So, using appropriate results and making effective 

decisions on data, some superior data analysis techniques are used, for example Naive Bayes, Decision Tree. 

By using some properties like (age, gender, BP, stress, etc) it can be predicted the chances of cardiovascular 

disease. Logistic regression, Decision tree, and Naive bayes.  
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Introduction:  
Heart disease predictor is an offline platform designed and developed to explore the path of machine learning. The 

goal is to predict the health of a patient from collective data, so as to be able to detect configurations at risk for the 

patient, and therefore, in cases requiring emergency medical assistance, alert the appropriate medical staff of the 

situation of the latter. We initially have dataset collecting information of many patients with which we are able to 

conclude the results into a complete form and can predict data precisely. The main challenge in today's healthcare 

is provision of best quality services and effective accurate diagnosis. Even if heart diseases are found as the prime 

source of death in the world in recent years, they are also the ones that can be controlled and managed effectively. 

The whole accuracy in management of a disease lies on the proper time of detection of that disease. The proposed 

work makes an attempt to detect these heart diseases at early stage to avoid disastrous consequences. Records of 

large set of medical data created by medical experts are available for analyzing and extracting valuable knowledge 

from it. Data mining techniques are the means of extracting valuable and hidden information from the large amount 

of data available. 

 

        Hence, decision making using discrete data becomes complex and tough task. Machine Learning (ML) which 

is subfield of data mining handles large scale well-formatted dataset efficiently. In the medical field, machine 

learning can be used for diagnosis, detection and prediction of various diseases. The main goal of this paper is to 

provide a tool for doctors to detect heart disease as early stage. This in turn will help to provide effective treatment 

to patients and avoid severe consequences. ML plays a very important role to detect the hidden discrete patterns 

and thereby analyze the given data. After analysis of data ML techniques help in heart disease prediction and early 
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diagnosis. This paper presents performance analysis of various ML techniques such as Decision Tree, KNN 

algorithms for predicting heart disease at an early stage.  

 

Problem Definition 

 Machine learning allows building models to quickly analyze data and deliver results, leveraging the historical 

and real-time data, with machine learning that will help healthcare service providers to make better decisions on 

patient's disease diagnosis. By analyzing the data we can predict the occurrence of the disease in our project. This 

intelligent system for disease prediction plays a major role in controlling the disease and maintaining the good 

health status of people by predicting accurate disease risk. Machine learning algorithms can also be helpful in 

providing vital statistics, real-time data and advanced analytics in terms of the patient's disease, lab test results, 

blood pressure, family history, clinical trial data etc. 

 

Literature Survey 
Tom Mitchell states machine learning as "A computer program is said to learn from experience and from some 

tasks and some performance on, as measured by, improves with experience”. Machine Learning is combination of 

correlations and relationships, most machine learning algorithms in existence are concerned with finding and/or 

exploiting relationship between datasets. Once Machine Learning Algorithms can pinpoint on certain correlations, 

the model can either use these relationships to predict future observations or generalize the data to reveal interesting 

patterns. In Machine Learning there are various types of algorithms such as Regression, Linear Regression, Logistic 

Regression, Naive Bayes Classifier, Bayes theorem, KNN (K-Nearest Neighbor Classifier), Decision Tress, 

Entropy, ID3, SVM (Support Vector Machines), K-means Algorithm, Random Forest and etc.,  

 

The name machine learning was coined in 1959 by Arthur Samuel. Machine learning I explores the study and 

construction of algorithms that can learn from and make predictions on data Machine learning is closely related to 

(and often overlaps with) computational statistics, which also focuses on prediction-making through the use of 

computers. It has strong ties to mathematical optimization, which delivers methods, theory and application domains 

to the field. Machine learning is sometimes conflated with data mining, where the latter subfield focuses more on 

exploratory data analysis and is known as unsupervised learning.  

 

Within the field of data analytics, machine learning is a method used to devise complex models and algorithms that 

lend themselves to prediction; in commercial use, this is known as predictive analytics. These analytical models 

allow researchers, data scientists, engineers, and analysts to "produce reliable, repeatable decisions and results" and 

uncover "hidden insights" through learning from historical relationships and trends in the data. 
 

Existing system 
Prediction using traditional methods and models involves Various risk factors and it consists of various measures 

of algorithms such as datasets, programs and much more to add on. High-risk and Low-risk patient classification 

is done on the basis of the tests that are done in group. But these models are only valuable in clinical situations and 

not in big industry sector. So, to include the disease predictions in various health related industries, we have used 

the concepts of machine learning and supervised learning methods to build the predictions system. After doing the 

research and comparison of all the algorithms and theorems of machine learning we have come to conclusion that 

all those algorithms such as Decision Tree, KNN, Naïve Bayes, Regression and Random Forest Algorithm all are 

important in building a disease prediction system which predicts the disease of the patients from which he/she is 

suffering from and to do this we have used some performance measures like ROC, KAPPA Statistics, RMSE, MEA 

and various other tools. 

 

After using various techniques such as neural networks to make predictions of the diseases and after doing that we 

come to conclusion that it can predicts up to 90% accuracy rate after doing the experimentation and verifying the 
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results. The information of patient statistics, results, disease history in recorded in EHR, which enables to identify 

the potential data centric solution, which reduces the cost of medical case studies. Existing system can predict the 

disease but not the sub type of the disease and it fails to predict the condition of the people, the predictions of 

disease have been indefinite and non-specific. 
 

Proposed System 
Heart disease is the leading cause of death among all other diseases, even cancers. The number of men & women 

facing heart disease is on a raise each year. This prompts for its early diagnosis data has been collected from Kaggle. 

Data collection is the process of gathering and measuring information from countless different sources. In order to 

use the data we collect to develop practical artificial intelligence (AI) and machine learning solutions, it must be 

collected and stored in a way that makes sense for the business problem at hand & treatment. Due to lack of 

resources in the medical field, the prediction of heart disease occasionally may be a problem. Utilization of suitable 

technology support in this regard can prove to be highly beneficial to the medical fraternity & patients. This issue 

can be resolved by adopting Machine Learning techniques. This paper intends to adopt DECISION TREE 

CLASSIFIER & KNN (K-Nearest Neighbour) - two techniques for the effective prediction of Heart disease. Here 

we have combined the overall structure and unstructured form structure of data for the overall risk analysis that is 

required for doing the prediction of the disease. Using the structured analysis, we can identify the chronic types of 

disease in a particular region and particular community.  

 

In unstructured analysis we select the features automatically with the help of algorithms and techniques. This 

system takes symptoms from the user and predicts the disease accordingly based on the symptoms that it takes and 

also from the previous datasets, it also helps in continuous evaluation of viral diseases, heart rate, blood pressure, 

sugar level and much more which is in the system and along with other external symptoms its predicts the 

appropriate and accurate disease. 

 

 

Requirements And Technical Description 
Python is a high-level, general-purpose and a very popular programming language. Python programming 

language (latest Python 3) is being used in web development used in this research Colab is used extensively 

in the machine learning community with applications including:  Getting started with TensorFlow, Developing 

and training neural networks , Experimenting with TPUs , Disseminating AI research,  Creating tutorials 

 

Scikit-Learn-It is a Python library associated with NumPy and SciPy. It is considered as one of the best 

libraries for working with complex data. There are a lot of changes being made in this library. One modification 

is the cross validation feature, providing the ability to use more than one metric. Lots of training methods like 

logistics regression and nearest neighbors' have received some little improvements. It contains a numerous 

number of algorithms for implementing standard machine learning and data mining tasks like reducing 

dimensionality, classification, regression, clustering, and model selection.  

 

Pandas-pandas are mainly used for data analysis. A panda allows importing data from various file formats 

such as comma-separated values, JSON, SQL, and Microsoft Excel. Pandas allow various data manipulation 

operations such as merging, reshaping, selecting, as well as data cleaning, and data wrangling features.  

 

Numpy- Numpy is a python library used for working with arrays. It also has functions for working in domain 

of linear algebra, flourier transform, and matrices. Numpy was created in 2005 by Travis Oliphant. It is an 

open source project.  
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Matplotlib- matplotlib. Pyplot is a collection of functions that make matplotlib work like MATLAB. Each 

pyplot function makes some change to a figure: e.g., creates a figure, creates a plotting area in a figure, plots 

some lines in a plotting area, decorates the plot with labels, etc.  

 

Seaborn- Seaborn is a Python data visualization library based on matplotlib. It provides a high-level interface 

for drawing attractive and informative statistical graphics  

 

Methodology 
Disease prediction using machine learning predicts the presence of the disease for the user based on various 

symptoms and the information the user gives such as sugar level, haemoglobin level and many more such general 

information through the symptoms. The architecture of the system disease prediction using machine learning 

consist of various datasets through which we will compare the symptoms of the user and predicts it, then the datasets 

are transformed into the smaller sets and from there it gets classified based on the classification algorithms later on 

the classified data is then processed into the machine learning technologies through which the data gets processed 

and goes in to the disease prediction model using all the inputs from the user that is mentioned above.  

 

Then after user entering the above information and overall processed data combines and compares in the 

prediction model of the system and finally predicts the disease. An architecture diagram is a graphical 

representation of a set of concepts, that are part of architecture, including their principles, elements and components. 

The diagram explains about the system software in perception of overview of the system. 
 

 
                            

System architecture 

Datasets 
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Heart Disease Dataset 

 

 

 
 

Results and Discussions 

 
Histogram of the Attributes 
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Conclusion and Future Scope 
Heart Disease is one of the major concerns for society today. It is difficult to manually determine the odds of getting 

heart disease based on risk factors. However, machine learning techniques are useful to predict the output from 

existing data. Heart disease is the leading cause of death among all other diseases, even cancers. The number of 

men & women facing heart disease is on a raise each year. This prompts for its early diagnosis data has been 

collected from Kaggle. Data collection is the process of gathering and measuring information from countless 

different sources. In order to use the data we collect to develop practical artificial intelligence (AI) and machine 

learning solutions, it must be collected and stored in a way that makes sense for the business problem at hand & 

treatment. Due to lack of resources in the medical field, the prediction of heart disease occasionally may be a 
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problem. Utilization of suitable technology support in this regard can prove to be highly beneficial to the medical 

fraternity & patients. This issue can be resolved by adopting Machine Learning techniques. This intends to adopt 

DECISION TREE CLASSIFIER & KNN (K-Nearest Neighbour) - two techniques for the effective prediction of 

Heart disease.  
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