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  Abstract 
Heart disease prognosis has become one of the most difficult challenges in the 
medical sector in recent years. In the modern period, about one person dies from 
heart disease every minute. Huge amounts of data are available on the internet in 
the public healthcare systems, however, there is no suitable analysis tool to uncov-
er hidden patterns in the data. In the processing of massive amounts of data, data 
science plays a critical role. The main goal is to extract hidden patterns in a dataset 
using Machine Learning (ML) techniques and to analyze the accuracy of various 
ML algorithms to find the best prediction model. Using the Kaggle dataset for 
training as well as for testing, the accuracy of ML methods is analyzed for predict-
ing cardiac disease. The Anaconda notebook is used to implement Python pro-
gramming. Since it is the best tool it has many types of libraries and header files 
that make our work more exact. The prediction model is introduced using various 
combinations of characteristics and a variety of well-known classification methods. 
The algorithms used are k-nearest neighbor, Random forest tree, linear regression, 
and support vector machine. The random Forest Model produces an improved per-
formance with a degree of accuracy of 90.16% for heart disease prediction com-
pared to other well-known methods. 
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1. Introduction 

The World Health Organization (WHO) reports that every year, 12 million individuals worldwide die as a result of 
heart disease. In past years, one of the most difficult challenges in medicine has been determining the prognosis of car-
diac disease. Heart disease is associated with a wide range of symptoms, making it challenging to identify it quickly and 
accurately. Large-scale deaths are common in middle and lower nations [1]. Smoking, excessive alcohol consumption, 
stress, and physical inactivity, as well as other physiological factors such as high fat, blood pressure, cholesterol, and 
some pre-existing heart conditions, are all risk factors for heart disease. The medical diagnosis of cardiac disease must be 
precise, fast, and efficient to take preventative actions and avert mortality. 

2. Literature Review & Limitations 
Every day, 2.5 quintillion bytes of data are generated. In particular, the healthcare industry generates 2,314 exabytes of 

data. However, the majority of the data is unused [1-2]. Researchers have been employing data mining techniques to as-
sist health care practitioners in detecting heart illness in its initial stages. But the early detection of cardiac disease is crit-
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ical for implementing lifestyle modifications in high-risk people and, as a result, reducing consequences. 
Many studies have been carried out in an attempt to define the most important factors in heart disease and to precisely 

forecast the overall risk [3]. Today most patients are died because of the prediction of heart disease at a later stage. So, it 
is necessary to know about the efficiency of various algorithms which are used for the prediction of cardiac diseases at 
the earlier stage [4]. Large volumes of healthcare data are collected by the healthcare business, these data must be mined 
to unwrap the hidden details for successful decision-making. Currently, doctors are predicting heart disease based on the 
study of a patient’s medical history, heart disease symptoms, and medical test reports. The major struggle faced by the 
medical experts is predicting heart disease accurately, they can only predict with up to 67% accuracy because, currently, 
the diagnosis is based on similar symptoms observed by the patients. As a result, the medical field requires an automated 
intelligent system to accurately predict heart disease. Currently, information about patients with medical reports is widely 
available in databases in the healthcare sector, and it is rising fast day by day. But the data is in an unbalanced structure 
and it is significantly redundant [5-6]. 

3. Proposed Method—Results & Analysis 
The major contribution of this research work is to analyze heart disease prediction using contemporary ML techniques. 

In this research, the different kinds of ML algorithms are used and trained models to find the most accurate predictive 
model for heart disease detection at an initial stage. 

3.1 Analyzing the target column 

 
Figure 1. Analysing the target column. 

The above “sns counter plot” depicts patients who have been impacted by heart disease and those who have not been 
affected by heart disease. The sns plot is visualized as target values on the x-axis and count on the y-axis. From the sns 
plot, one can understand that patients affected by heart disease are 165 when compared to those without heart disease. 

0: No 
1: Yes 

3.2 Analyzing the sex column 

 
Figure 2. Analysing the sex column. 
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The above “sns counter plot” consists of patients with males and females who are affected by heart disease. The sns 
plot is visualized as asex column on the x-axis and target columns on the y-axis. From the sns plot, it has been found that 
compared to males, females are prone to heart problems. 

0 denotes Female patients 
1 denotes Male patients 

3.3 Analyzing the chest pain column 

 
Figure 3. Analysing the chest pain column. 

The above “sns counter plot” consists of patients with heart disease affected by chest pain. The sns plot is visualized as 
a chest pain column on the x-axis and target columns on the y-axis. From the sns plot, it has been found that people who 
have '0' chest discomfort, i.e. those who have conventional angina, are far less likely to suffer heart problems. 

Chest pain consists of four types, 
0: Typical angina: chest pain related to decreasing blood supply to the heart 
1: Atypical angina: chest pain not related to heart 
2: Non-anginal pain: typically esophageal spasms (nonheart related) 
3: Asymptomatic: chest pain not showing signs of disease 

3.4 Analyzing the fasting blood sugar column 

 
Figure 4. Analysing the fbs column. 
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The above “sns counter plot” consists of patients with heart disease affected by fasting blood sugar. The sns plot is vi-
sualized as fasting blood sugar columns on the x-axis and target columns on the y-axis. From the sns plot, it has been 
noted that some slight changes are occurring here. 

3.5 Analyzing the restecg column 

 
Figure 5. Analysing the restecg column. 

The above “sns counter plot” consists of patients with heart disease affected by restecg. The sns plot is visualized as 
restecg column on the x-axis and target columns on the y-axis. People who have a resting electrocardiographic result of 
‘1’ or ‘0’ are substantially more likely to suffer cardiac disease than those who have a resting electrocardiographic result 
of ‘2’. 

3.6 Analyzing the exang column 

 
Figure 6. Analysing the exang column. 
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The above “sns counter plot” consists of patients with heart disease affected by exang. The sns plot is visualized as 
restecg column on the x-axis and target columns on the y-axis. This plot concludes that people with exang=1, i.e. exer-
cise-induced angina, are significantly having a lower risk of heart disease. 

(0 = no; 1 = yes) 

3.7 Analyzing the slope column 

 
Figure 7. Analysing the slope column. 

The above “sns plot” consists of patients with heart disease affected by the slope. The sns plot is visualized as a slope 
column on X-axis and target columns on Y-axis. This plot concludes that those with Slope ‘2’ have much higher heart 
problems than those with Slopes ‘0’ and ‘1’. 

0 denotes upsloping, 1 denotes Flat Sloping 
2 denotes Downsloping 

3.8 Analyzing the ca column 

 
Figure 8. Analysing the ca column. 
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The above “sns plot” consists of patients with heart disease affected by ca. The sns plot is visualized as ca column on 
the x-axis and target columns on the y-axis. This concludes that people with ca=4 have an enormous amount of cardiac 
sufferers. 

ca denote the number of major vessels (0-3) 

3.9 Logistic Regression 

 
Figure 9. Analysing the Logistic Regression. 

The purpose of this plot is to visualize the accuracy of the logistic regression model 
From the above image, we understood that logistic regression has 85% accuracy. 
Here in this “sns plot”. The X-axis denotes predict data, Y-axis denotes test data. 

3.10 Naive Bayes 

 
Figure 10. Analysing the Naive Bayes. 
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The purpose of this plot is to visualize the accuracy of the Naive Bayes model. This concludes that logistic regression 
has 85% accuracy. Here in this “sns plot”. The X-axis denotes predict data and Y-axis denotes test data. 

3.11 Support Vector Machine 

 
Figure 11. Analysing the svm. 

The purpose of this plot is to visualize the accuracy of SVM model. This concludes that the SVM has 81% accuracy. 
Here in this “sns plot”, the x-axis denotes predict data and the y-axis denotes test data. 

3.12 Random Forest 

 
Figure 12. Analysing the Random Forest. 

The purpose of this plot is to visualize the accuracy of the Random Forest model. This concludes that random forest 
has 90% accuracy. Here in this “sns plot”, the x-axis denotes predict data and the y-axis denotes test data. 
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3.13 Comparison of Performance Metrics 

 
Figure 13. Analyzing the Performance metrics. 

The MAE & MSE measures are as follows: random forest (0.090, 0.091), logistic regression (0.151, 0.152), naïve 
bayes (0.146, 0.152), SVM (0.180, 0.192). For this comparison of performance metrics, the MSE and MAE metrics are 
analyzed to compare the best model. Lower the MSE, MAE values greater the performance. So from this visualization, 
we conclude that among all four algorithms Random Forest provides the best performance metrics. 

4. Conclusions & Future Work 
This project presents a paradigm for predicting cardiac illness using a mix of support vector machines, logistic regres-

sion, SVM, and random forest trees. By extracting the medical data of patients who are having fatal heart disease as a 
structure of the dataset, which contains the information on chest pain, blood pressure, diabetes level, stress level, and so 
on in the project. It has been observed that the UCI ML repository dataset delivers substantially greater accuracy than one 
that has missing values. The development of prediction systems with improved performance will be archived by the use 
of appropriate data preprocessing methods. According to our data, around 90.16% accuracy is found by using the random 
forest algorithm, indicating that it is the most effective algorithm for predicting “Heart Disease Prediction” among the 
other ML models also observed that random forest produces fewer errors while performing the MSE, MAE metrics. 

In the future, the analysis can be implemented by creating a random forest algorithm-based web application or what-
ever algorithm is best at the time [7-17]. The web application will have the ability to analyze even larger datasets to pro-
vide accurate analysis. The web application will be user-friendly so even non-technical or non-medical background users 
can have access to the analysis and can get the prediction for themselves. 
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