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Abstract---The most common cause of death worldwide is 

cardiovascular disease (CVD), and its prediction is both difficult and 
crucial in the medical field. Bad eating habits, lack of exercise, 

cigarette and alcohol use, high blood pressure, elevated fasting, 

increased blood lipid levels, and being overweight or obese are the 

main behavioral causes of disease and stroke. Machine learning has 

emerged as an important tool in making healthcare decisions and 
predictions from healthcare information. This paper's goal is to 

evaluate and examine the risk factors for heart disease prediction as 

well as the different Machine Learning methods put out by different 

researchers for heart disease classification and prediction. This paper 

highlights and compares the algorithms and Methodologies used for 

early prediction of heart disease in order to discover the best 
technique to control the mortality rate in case of earlier detection of 

heart disease and adopting some preventive measures. 
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Introduction 
 

Cardiovascular disease (CVD) develops when the blood supply that supplies the 

coronary heart with blood and oxygen is completely stopped. This may also 
involve artery damage in organs like the kidneys, heart, vision, and central 

nervous system. In 2019, WHO says that 17.7 million individuals died from 
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coronary heart disease, accounting for 32% of all deaths worldwide; of these 

fatalities, 85% were attributable to heart attacks and strokes. Another factor is 

that middle class and baltic countries account for more than 75% of CVD-related 
fatalities. These figures suggest that there may be 23.6 million CVD patients 

worldwide in 2030 [1]. A variety of risk factors have been found, including 

increased blood pressure, smoking, blood cholesterol, diabetic, obese, genetic 

predisposition, and age, even if the precise causes of CVD is still unknown. A 

cornerstone is identifying those who are at risk of CVD. Due to the numerous 

limitations of manual detection of coronary heart disease, experts have shifted 
their focus to modern day techniques such as Data Mining, Machine Learning, 

and Deep Learning approaches for predicting the ailment, which will be an 

effective way to support in decision-making and predictions. As a result, in order 

to minimize the incidence of negative invasive coronary angiography tests, 

healthcare administrators are looking for accurate, reliable, non-invasive, and 
cost-effective ways for CVD diagnosis. 

 

Complex measurements in medical applications can be effectively handled using 

machine learning. Modern classification approach provides disease prediction 

systems can be made more intelligent and effective. [2]. Various Machine Learning 

(ML) techniques are currently being utilized to predict the severity of cardiac 
disease. Healthcare professionals are attempting to harness this period of their 

field by employing constantly growing algorithms and providing information to 

machines that can assist them in imaging and inspecting human bodies for 

abnormalities. Machine learning has a variety of additional uses in a variety of 

sectors that aim to improve human existence. This paper aims to study and 
analyses the various research techniques and methodologies developed to predict 

the CVDs at the earlier stage. This publication reviewed the outcomes of state-of-

the-art approaches and provides recommendations for further research. 

 

Related Works 
 

Cardiovascular disease (CVD) is a group of conditions that impact the 

cardiovascular system (the heart and blood vessels). The objectives of the study 

are to determine the frequency and distribution of CVD risk factors, as well as the 

technologies employed in CVD prediction and the prevalence of high-risk diseases 

are discussed below and summarized in Appendix I. Mohan, S. et al. [3] designed 
a new Hybrid HRFLM approach which combines the traits of Random Forest and 

Linear method. The proposed model uses four different UCI repository dataset 

with 13 attributes to predict whether the patients are affected by the heart 

disease or not. The expectation model is made up of numerous combinations of 

features and a few well-known arrangement algorithms. The HRFLM technique 

was found to be quite accurate in predicting heart disease, with 88.7% of 
accuracy. 

 

Khan, M.A., et al. [4] proposed the Wearable IoT enabled heart disease prediction 

system using a Modified Deep Convolution Neural Network model. Predicting 

cardiac disease was done with pre-processing, feature selection, and classification 
as the three stages. The proposed model uses 303 records with 14 attributes to 

predict whether the patients are affected by the heart disease or not. The feature 

selection was diagnosed using the Mapping-based Cuttlefish optimization 
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Algorithm (MCFA). For evaluate the system performance, the proposed In addition 

to logistic regression, MDCNN is examined with current deep learning neural 

networks. Finally, the MDCNN has a higher accuracy than other classifiers, with 

98.2 %. 
 

In order to analyse the Cleveland heart disease dataset, Kavitha, M. et al. [5] used 

a hybrid machine learning model that combines regression and classification 

techniques. The dataset is examined using the machine learning methods 

Random Forest, Decision Tree, and Hybrid model. The hybrid model produces 

more optimized outcomes and has with 88.7% accuracy. Praneetha, M. et al. [6] 
describes a web-based technique used for the prediction of Cardiovascular 

Disorder. This paper provides a unique technique for enhancing the accuracy of 

cardiovascular infirmity estimation by applying AI methods to find basic features. 

A variety of AI approaches are used to predict cardiovascular disease with high 

precision. The proposed model shows 79% of accuracy for Decision tree 
classifiers, 83% for SVM, 84% for Random Forest classifiers and 87% for KNN. 

Anyone can use wearable IoT devices to assess the accuracy of disease prediction. 

Finally, the paper concludes that KNN shows acceptable results for the 

considered dataset. 

 

A DNN and Linear SVC integrated feature selection-based cardiac disease 
prediction technique was proposed by D. Zhang et al. [7]. The weight of the 

network is adjusted to avoid gradient varnishing or explosion, hence improving 

the predictor's performance. The Inter Quartile Range (IQR) approach is the best 

outlier reduction strategy for the Kaggle dataset. It extracted significant 

characteristics from the dataset using Linear Discriminant Analysis and Principal 
Component Analysis (PCA). Experiment findings suggest that a high-accuracy 

prediction model is viable. The suggested technique achieves 98.56 percent 

accuracy, 99.35 percent recall, 97.84 percent precision, an F1-Score of 0.983, 

and an AUC score of 0.983, proving the feasibility and usability of this deep 

neural network feature selection method. 

 
 Rahim, A. et al. [8] proposed a model for the early detection of cardiovascular 

disease based on several risk variables associated with an unhealthy lifestyle. 

Effective CVD prediction utilising a MaLCaDD is the subject of the proposed 

study. The system primarily addresses missing values and data imbalance. 

Following that, the Feature Significance approach is used to choose features. 
Finally, prediction is performed using an ensemble of Logistic Regression and 

KNN classifiers. The prediction accuracy for Framingham, Heart Disease, and 

Cleveland benchmark datasets is 99.1 percent, 98.0 percent, and 95.5 percent, 

respectively. Finally, a comparison of MaLCaDD predictions to existing 

approaches shows that proposed model’s predictions are more accurate than 

existing approaches. 
 

Guo, C. et al .[9] mentioned  a Recursion Enhanced Random Forest with an 

Improved Linear Model to analyse the  coronary heart disorder The proposed 

model of RERF-ILM technique combines a linear model and a random forest 

approach. In the IoMT platform, heart disease prediction Machine learning 
classification approaches comparisons of essential aspects are used. The 

suggested model was compared to the varied outputs of Global Classifier, Deep 
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Learning, Effective Heart Disease Prediction System, and Fast-Correlation-Based 

Selection method techniques using the UCI repository dataset with 13 attributes. 

Finally, RFRF-ILM predicts CAD heart disease with high accuracy and low classic 
error in the early stages. 

 

Junejo, A.R.el.at.[10] used a dataset from Shaukat Khanum clinic and UCI  

research centre Molecular Diagnostics Laboratory at the University of California, 

Cardiovascular infection contains 294 records with 14 attributes. The Robust 

Healthcare Industry (RHI) assesses the precision of several AI grouping 
algorithms. The present order execution is the major focus, which is integrated 

with Deep Learning Techniques such as ANN, Naive Bayer, Decision Tree, and 

KNN. An ANN technique with intra-organ capacity and a variety of AI strategies 

are used to evaluate this model. The precision of the ANN is 98.4 percent, the 

precision of the K-nearest neighbor (KNN) is 98.01 percent, the precision of the 
Nave Bayes (NB) is 96.99 percent, and the precision of the Decision tree (DT) is 

87.81 percent. Finally, ANN has a higher level of expertise than the others. 

 

Pushpavathi.T.P.et al.[11] concentrate on designing and developing feature 

ranking for predicting the heart disease. This study employs the Kaggle dataset of 

303 patients, in which only 6 records are incorrect, considering the 297 datasets 
for analysis. The proposed model uses three distinctive correlation techniques 

between the data followed by the applications of different AI techniques like Naïve 

Bayes, KNN utilizing sklearn packages with deep learning calculation. Random 

Forest has an accuracy of 81.6 %, K-nearest neighbor (KNN) precision of 55 %, 

Nave Bayes (NB) precision of 81 %, and Convolution Neural Network precision of 
99.6%. Finally, CNN was quite accurate in its prediction of coronary disease. 

  

Using various techniques, Nikam, A., el at. [12] were able to predict CVD based on 

specific features. BMI is one of the distinguishing characteristics used to predict 

heart disease. The key focus of this study is that it has two models, one 

containing BMI features and the other without. Childhood BMI is a risk factor for 
developing coronary heart disease in adulthood. The addition of the BMI feature 

enhanced prediction accuracy. As a result of analyzing results, it is obvious that 

the proposed method provides a more accurate forecast of cardiovascular 

disorders. The Decision tree algorithm is more efficient and tested with the 

maximum accuracy.   The XGB classifier was used to determine the importance of 
each component in the prognosis of heart disease. 

 

Samir, A.et al. [13] proposed an Heart disease prediction using an evolutionary 

method based on a convolutional neural network. CNNs had great success 

creating health support systems because of their capacity to recognize 

connections and hidden patterns in healthcare data. The unique method predicts 
heart disease using CNN –jSO and compares it to existing algorithms utilizing 

datasets from the kaggle heartbeat sound system and physioNet heart sound 

dataset. CNN-jSO techniques for cardiac disease prediction, in which the jSO 

optimization technique is used to optimize certain hyper parameters. Using 

Python, this model achieves 97.76 percent accuracy for the training dataset and 
94.12 percent accuracy for the test dataset. Finally, the article indicates that the 

CNN-jSO strategy outperforms the other. 
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Talasila, V. et al.[14] has developed a disease prediction system based on rough 

set theory and a RNN. The Rough Set Theory is used to identify the most 

important characteristics, which aids in medical data categorization and illness 

diagnosis. For illness prediction, the selected characteristics are fed into the 
Recurrent Neural Network (RNN) approach. This RST-RNN combination approach 

employs Python to categories five unique datasets. The existing BPA-NB strategy 

is less accurate on the same heart disease dataset than the recommended RST-

RNN method, which uses only relevant information for successful classification. 

On the same heart disease dataset, the current Big Data Predictive Analytics-

Naive Bayes (BPA-NB) technique is less accurate than the suggested RST-RNN 
method, and feature selection is critical for effective classification. RST-RNN has 

been demonstrated to be highly accurate when it comes to accurately predicting 

cardiac disease, with a computed accuracy of 98.57 percent. 

 

Tamal, M.A., Islam, M.S., Ahmmed, M.J., Aziz, M.A., Miah, P., and Rezaul, K.M. et 
al.[15] investigated Heart Disease Prediction based on a range of peripheral 

factors was examined. Extrinsic factors that cause heart disease are investigated 

using machine learning techniques such as Decision Tree, Random Forest, Naive 

Bayes, SVM, Quadratic Discriminant, and Logistic Regression. Python 

classification to detect cardiac issues early on. It extracts key information to 

increase accuracy and controls over-fitting. The suggested technique is a machine 
learning-based heart disease prediction model that can predict heart disease with 

95% accuracy 

 

Nadakinamani, R.G., et al.[16]. Used the Weka tool, different classification REP 

Tree, M5P Tree, Random Tree, Linear Regression, Naïve Bayes, J48, and JRIP 
were analyzed using different datasets Hungarian and Statlog (heart).Recent 

algorithms, on the other hand, analyse health data using the  Mean Absolute 

Error (MAE), Root Mean Squared Error (RSME), Accuracy, and Time to analyse 

health information. The Cardiovascular Disease Prediction System (CDPS) 

analyses medical information to provide reliable forecasts for expert advice. The 

objective is to make increase the predictability of cardiovascular disease. 
According to the results the Random Tree performed extraordinarily well in 

predicting cardiovascular disease in sick individuals, with a high accuracy of 

99.81 percent. The quickest prediction time was 0.01 seconds, with an Mean 

Absolute Error of 0.0011, an Root Mean Squared Error of 0.0231, and a fastest 

MAE of 0.0011. 
 

Mortality is another term for death. The mortality rate is calculated as the 

number of fatalities brought on by an illness divided by the total population. 

Asian Indians have a death rate from coronary artery disease that is 20–50% 

greater than the general population. Compared to the global average of 235, India 

has a CVD death rate of 272 per 100,000 people, according to WHO estimates 
from the Global Burden of Disease research. For comparative epidemiological 

investigations of death by cause, the WHO mortality database is the most often 

used data source. The visualization website states that ischemic heart disease 

and stroke, which account for more than 80% of all fatalities, are the main causes 

of CVD death. The names of the diseases and their overall death rates are 
summarized in Table 2 and Figure 1. [17].   
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Table 2: Name of the Disease 

 

S.No Name of the Disease Number of Death rate 

1 Ischemic heart disease 1520034 

2 Chronic obstructive pulmonary disease 879732.4 

3 Stroke 697038.1 

4 Diarrhoeal disease 670314.5 

5 Tuberculosis 435881.7 

6 Neonatal conditions 434148.3 

7 Lower respiratory infections 392424.8 

8 Diabetes mellitus 271495.3 

9 Cirrhosis of the liver 268579.9 

10 Falls 225755.2 

11 Kidney diseases 222902.7 

12 Road injury 212595.9 

13 Asthma 196050.7 

14 Self-harm 173347.3 

15 Mouth and oropharynx cancers 134186.8 

16 Alzheimer disease and other dementias 126593 

17 Rheumatic heart disease 126079 

18 Hypertensive Heart Disease  108050.1 

19 Trachea, bronchus, lung cancers 88275.78 

 

 
Figure 1: Total Number of death count vs diseases. 

 

The cardiovascular diseases Population Attributable Risk or Fraction for blood 

pressure were calculated to be 40.6%. Among risk factors, blood pressure was the 

most critical factor for the cause of cardiovascular disease. The risk factor for 

high blood pressure had a more population attributable fraction than other 
physiological factors in the development of cardiovascular disease. Thus, by 

implementing comprehensive health policies, promoting healthy lifestyles, 

screening for and identifying relevant cases, and carrying out health promotion 

activities, these diseases can be prevented [18]. 
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Table 3: Mortality Rate for CVD 

Components vs Population Attributable Fraction 

 

CVD Components 

High Blood Pressure 40.60% 

SMOKING 13.70% 

POOR DIET 13.20% 

Abnormal Glucose level 11.90% 

Pulmonary Artesia 8.80% 

 

 
Figure 2: Mortality Rate for CVD Components vs Population Attributable Fraction 
 

Cardiovascular disease is a risk factor for both men and women. Men were found 

to be roughly twice as likely as women to have a heart attack. Men, on average, 

have a higher risk of CVD and are affected at an earlier age than women. High 

cholesterol, high blood pressure, diabetes, BMI, and physical activity are all 
associated with a higher risk of heart disease in both men and women. Over one 

crore annual deaths are reported in India 2021 and 20.3% men and 16.9% of 

women were died due to CVD. According WHO, Gender-wise survey in 2021 

shows that CVD disease has a high fatality rate when compared to other diseases. 

For all diseases, male mortality is at a higher rate than female. The gender-wise 

mortality rate for the year 2021 in shown in Figure 3. 
 

 
Figure3: Gender Wise Mortality Rate year (2021) [19]. 
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Conclusion 

 

Cardiovascular disease (CVD) is a group of disorders affecting the circulatory 
system. Risk assessment is crucial for early diagnosis and treatment. The risk 

assessment is used to anticipate the total severity of future cardiovascular disease 

mortality and to suggest further therapy to save a person’s life. Deep learning and 

Artificial intelligence have produced some remarkable outcomes in several fields 

with high accuracy in medical diagnosis. Hence, the various Machine Learning 

techniques proposed by the academicians for classification and prediction in 
diagnosing heart disease were studied and analyzed in this work. This article 

highlights the algorithms and strategies used for early prediction of heart disease 

and compares them to discover the best technique. Every suggested model 

produces different outcomes in different conditions for different datasets. It was 

also focused on the accuracy attained in detecting heart disease earlier. In future, 
an approach for predicting heart disease with high accuracy by minimizing 

expense and complexity will be proposed for earlier prediction of heart diseases. 
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Appendix I  

 

Table 1: Comparative Analysis of the various Techniques and Methodologies 
applied in early prediction of CVD 
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