
Article Not peer-reviewed version

A Hybrid Approach for Cardiovascular

Disease Diagnosis: J48 Classifier

Suma T , Preethi S , Allwin Pon Suthers A , Saranraj I , Shubham Malhotra * , Meenu Gupta

Posted Date: 8 May 2025

doi: 10.20944/preprints202505.0530.v1

Keywords: CVD; Machine Learning; J48 algorithm; Prediction

Preprints.org is a free multidisciplinary platform providing preprint service

that is dedicated to making early versions of research outputs permanently

available and citable. Preprints posted at Preprints.org appear in Web of

Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0

license, which permit the free download, distribution, and reuse, provided that the author

and preprint are cited in any reuse.

https://sciprofiles.com/profile/4432176


 

 

Article 

A Hybrid Approach for Cardiovascular Disease 

Diagnosis: J48 Classifier 

Suma T 1, Preethi S 2, Allwin Pon Suthers A 3, Saranraj I 4, Shubham Malhotra 5,*  

and Meenu Gupta 6 

1 Senior Assistant Professor, Department of Mathematics, New Horizon College of Engineering, Karnataka, 

India 

2 Professor, Department of ISE, Cambridge Institute of Technology, Bengaluru, India 

3 Assistant Professor, Department of Mechanical Engineering, Gojan School of Business and Technology, 

Chennai, India 
4 Associate Professor, Department of Mechanical Engineering, Mahendra College of Engineering, Salem, 

India 

5 Research Scholar, Department of Software Engineering, Rochester Institute of Technology, Rochester, NY, 

14623 

6 Professor, Department of Computer Science and Engineering, Chandigarh University, Punjab, India 

* Correspondence: shubham.malhotra28@gmail.com 

Abstract: In today's world, we frequently hear about the heart disease issues such as the 

cardiovascular disease (CVD), especially in a younger generations due new culture, new virus 

pandemic, and food quality/habits, which has a high possibility of the leading to death. CVD is also 

the cause of the high global mortality rate. One of the biggest challenges is detecting cardiovascular 

illnesses with routine clinical data analysis, as their early detection can save countless lives. Machine 

learning (ML) algorithms allow for precise forecasting, intelligent decision-making, and exact 

predictions for data analysis. This research uses a variety of the factors that individual person has 

presented to a assess if a cardiac arrest has occurred. The employment of numerous ML algorithms 

to determine to predict CVD is common nowadays, but increasing prediction accuracy is challenge. 

This work tackles these issues by presenting fresh, ethically obtained using CVD dataset that includes 

thorough information on risk variables, examination methods, and symptoms. Through utilizing 

sophisticated ML methods such as SVM, Naive Bayes, LR, KNN, and J48, we were able to attain 

impressive testing accuracy of approximately 98.54% with J48. The suggested method is the J48 

classifier, which uses a ML techniques to integrate these hybrid models and datasets. It gives an 

adequate diagnosis promptly and fashion designers nutritional advice each person. This study 

proposes a new way to find the scalable and reliable signs of heart disease by using structured 

datasets in tandem with sophisticated machine-learning techniques. This might result in greater 

outcomes for patients and less mortality.  
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Introduction 

There has been an increasing appetite for more effective diagnosis and then forecasting 

techniques such as CVD is an epidemic of mortality globally. By leveraging ML and accomplishing 

rigorous evaluation of data, anticipated therapies are becoming increasingly influential in the 

healthcare market. They enable an amelioration in the burden of CVD and aversion of superfluous 

constraints by delivering correct forecasts for implementation [1]. CVD is a huge acute wellness issue 

that impacts a substantial percentage of individuals, among other disorders. It is vital to acquire a 

diagnosis soon after since a faulty diagnosis might lead to catastrophic issues. A pioneering software 
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application employing computer technology and ML methodologies is being created to aid medical 

practitioners in the early diagnosis of cardiac issues [2]. 

CVD acute wellness issue that impacts death of worldwide, taking a significant number of lives 

each year. The incapacity competently flow an enough amount of blood to different organs is the 

fundamental pathophysiology of cardiac disorders. This illness is one of most deadly and serious 

chronic conditions in the the environment, and it conveys a major danger to life. CVD interferes with 

the regular flow of blood by damaging the heart or blood vessels, which hinders the healthy operation 

of vital bodily organs [3].  

The early detection heart disease attempts to decrease death statistics by examining someone's 

existing cardiac status and correlated risk indicators. Conventional techniques usually rely on pre-

processed information with restrained traits such as making the diagnosis and categorization of heart 

illness a tough issue. A full treatment important because of condition's complexity, encompassing the 

wellness in general assessments, systemic symptom evaluations, risk evaluations of factors, and 

detailed testing for diagnosis. On top of that, the restricted usefulness of common datasets in actual-

life situations further hampers effective detection and classification. Furthermore, the constrained use 

of standard datasets in actual scenarios worsens the difficulty of exact identification and 

categorization [4–6]. 

This paper addresses these challenges by giving a well-gathered and arranged dataset for illness 

categorization. The collection, updated by a constant data refinement, comprises more than a 45,000 

accurate patient records acquired from government hospitals, diagnostic centers, and then internet 

libraries. This rich and diverse dataset intends to a increase model training, permitting more exact 

predictions and boosting diagnosis and categorization of heart illness [7–9]. 

Through a integration of the cardiac disease diagnosis, classification, and prognosis, the paper's 

innovative paradigm allows for personalized disease classification and prediction. Complex model 

utilizing classifiers from the J48, SVM, KNN, Naive Bayes, and LR, together with the developing 

specialized datasets like CVD, demonstrates a possibility of accurate predictions.  

To summarize our efforts in this paper: 

• We gathered CVD datasets from Kaggle website and categorized them into various 
classifications in this study. 

• We compared a effectiveness of our advised strategies. 

• To compare proposed models to those that currently exist. 

Literature Review 

Researchers have proposed a several kinds of machine learning-based algorithms diagnosis 

techniques in the literature to diagnose CVD. To illustrate the significance of this study, a few current 

ML-based diagnostic methods are presented. Arunima Jaiswal et al. [10] aimed to precisely and early 

predict cardiac disease. They use deep learning (DL) to apply the different features through a digital 

patient record assessment. The Convolutional Neural Networks (CNN) method produces a excellent 

results, that including accuracy, and has lot of potential as a diagnostic tool that can improve 

diagnostic efficiency and accuracy in healthcare settings with limited resources.   

Accurately predicting cardiac disease is the aim of Jian Ping Li's research [11]. Use (ML), 

employing a range of supervised choices and highlights of significance, to evaluate digital health 

records. The FCMIM algorithm has produced positive outcomes, including accuracy, and they have 

developed a successful ML-based diagnostic system for the diagnosis of cardiac disease. According 

to United Kingdom's Sustainable Development Goal 3 (SDG 3), everyone would be healthy and 

content. This study claims that CVD can prevented by the monitoring patients' symptoms and 

performing physical examinations. Some hazards for leads to coronary arrest include tobacco use, 

elderly status, and heart disease in  previous generations, high-fat stages, ranging a lack of consistent 

physical activity, high blood pressure, obesity, diabetes, and stress [12]. The effectiveness of 

automated diagnostic system was examined utilizing precision in classification, specificity, as well as 

sensitivity on an Indian dataset used to diagnose cardiac diseases. The results showed that for 
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medical illness diagnostic applications, using the Sequential Minimization Optimization (SMO) 

technique for learning in SVM performed more effectively than other strategies [13]. 

An a synopsis of the essential risk markers for CVD was presented. The research identified ten 

significant hazards: thrombosis/smoking, kidney dysfunction, genetics/familial high cholesterol 

levels, demographic data (including aging, race/ethnicity, and gender differences), obesity, high 

blood pressure, high glucose levels, dyslipidemia, lack of regular exercise, and biological aspects. 

Patients with CVD may be have several risk factors, necessitating a multimodal preventative strategy. 

To the lower risk of CVD, this paper also emphasizes the significance of intermittent fasting, 

nutritional restriction, and physical activity. When every factor is examined, the research underlines 

how crucial it is to evaluate and treat diverse risk factors connected to CVD to enhance prevention 

tactics [14].  Abdallah Abdellatif et al. [15] focused on a initiatives to improve the RF classifier's 

training time and accuracy. They are based on the following: separate segregating of training 

datasets; generating RF base decision trees using split measures or multiple feature for evaluation 

and using proportional voting instead of a large proportion voting; generating the most widely 

distributed classifiers using a wide variety of bootstrap datasets; and using dynamic programming 

method to identify the greatest portion of Random Forest (RF).  

The significance of ML and DL in the diagnosis of CVD is emphasized by the literature study. 

CNN and SVM are two of the many ML-based techniques These were offered for the early forecasting 

of CVD. Feature selection techniques and assessments of digitized medical information have 

improved the effectiveness of ML approaches. ML algorithms can achieve a diagnostic accuracy of up 

to 89% in CVD. We tried hybrid algorithm techniques to achieve higher accuracy in our research.   

Proposed Methodology 

A carry out illustration of the proposed researching framework's concept can be provided  in 

"Figure 1". The illustration below represents a complete understanding of the structure as well as the 

elements of the proposed framework. The corresponding diagram offers a complete explanation of 

various components as well as the structure of the recommended framework. 

 

Figure 1. CVD Prediction Workflow Diagram. 

CVD Dataset Collection 

The dataset was gathered from hospitals, healthcare facilities, and reputable online sources. The 

binary data (1 for Yes, 0 for No) in "Figure 2" indicates symptoms such as dyspnea, raised cholesterol, 

increased blood sugar, chest discomfort, and health issues. The affected and non-affected individuals 

represented in "Figure 3". The Ethical Review Board of each institution provided legal authorization 

for the data retrieval.  
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Figure 2. Heatmap for CVD Dataset. 

 

Figure 3. Classification between Overall CVD Affected VS. Non-Affected. 

Feature Extraction 

According to their diagnostic importance, 15 symptoms and risk factors were chosen as features 

represented in "Figure 4" and "Figure 5". In this hybrid model technique, CVD is successfully 

predicted utilizing J48 algorithm approach, attaining a greater accuracy than previous algorithms. 

This approach ensures exceptional accuracy by optimizing model performance and effectively 

managing complex connections in the data. 

 

Figure 4. Scatter Plotting for J48 Classifier. 

 

Figure 5. Distribution of Class A and Class B. 

Model Selection 

A variety of ML algorithms were used in our experimental study, including LR [2], SVM, Naive 

Bayes, KNN Classifier [7], and J48 Classifier. 

<H3> Support Vector Machine (SVM): To determine the classes in the provided information, it is 

also a classification algorithm. The approach is bound by data that has already been classified into 

two different categories. This constructed model is used to identify the class of fresh data points. It is 

used to achieve the widest possible boundaries between objects on a plot in addition to classifying 

them. The support vectors are used for the "equation (1)", where the weight vector, with the same 

dimensions as the input x, determines the hyperplane's position in the feature space, as well as the 

bias term shifts the hyperplane from the origin, providing flexibility in its position. 

𝑊0
𝑇𝑥 + 𝑏0 = 1 𝑜𝑟 𝑊0

𝑇𝑥 + 𝑏0 =  −1 ……….(1) 
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<H3> Logistic Regression (LR): LR is a widely utilized supervised machine-learning method 

applicable to tasks involving regression as well as classification. The logistic regression technique 

predicts the labelling of classified data using probability. Binary classification probability measures 

are the basis of LR's learning and prediction technique. Binary classification is required for the class 

variables in logistic regression technique. With two distinct binary numbers, it is comparable to the 

target column in our study dataset. Patients in the dataset who are projected to have heart failure are 

represented by one, while those who have no probability of developing heart failure are represented 

by a zero. The sigmoid function "equation (2)" and "equation (3)" where q(y = 1|x) is the likelihood 

that, given the predictor variable(s) x, the binary result variable y will take the value 1. Any real 

variable z can be mapped to the interval [0,1] using the logistic function e−z. 

𝑞(𝑦 = 1|𝑥) =
1

1+𝑒−𝑧 ………………………...….(2) 

𝑧 = 𝛽0 + 𝛽1𝑥1 + ⋯ + 𝛽𝑞𝛽𝑞……………….….(3) 

<H3> Naïve Bayes: The Naïve Bayes classifier presupposes the existence of an individual feature 

inside a class is independent of the presence of any other feature. Only the class feature is needed for 

this classifier, as the other class traits are independent. The specified "equation (4)" is utilized for the 

computation of this classifier, where it represents a likelihood of a class given the feature X. 

𝑃(𝐶𝑘|𝑥) =
𝑃(𝐶𝑘)∗𝑃(𝑥|𝐶𝑘)

𝑃(𝑋)
…………………….….(4) 

<H3> K-Nearest Neighbor (KNN): The K-Nearest Neighbor classification method identifies how 

a data point is categorized based on how far away it is from the nearest set of points. The Euclidean 

distance "equation (5)" is used to determine the distance between data points, where x and y stand 

for the points in n-space. The k-nearest destinations are picked depending on the distance. Data 

points that are categorized according to  Euclidean distance, which is the smallest value between 

two or more of the closest groups points. 

𝑑(𝑥, 𝑦) = ∑ (𝑦𝑘 − 𝑥𝑘)2𝑛
𝑘=1 ...……...……….….(5) 

<H3> J48 Algorithm: The Naïve Bayes classifier presupposes the existence of an individual 

feature inside a class is independent of the presence of any other feature. Only the class feature is 

needed for this classifier, as the other class traits are independent. The specified "equation (4)" is 

utilized for the computation of this classifier, where it represents a likelihood of a class given the 

feature X. 

𝐻(𝑆) = − ∑ 𝑝𝑖  ∙  log2(𝑝𝑖)
𝑘
𝑖=1 …..…………….(6) 

Result and Discussion 

This work's outcomes the experiment were obtained using a CVD dataset. The research targets 

examining the efficacy of several ML algorithms in categorizing and predicting outcomes within this 

sector. A hybrid model including several ML approaches was developed, and the success rates of 

these methods are displayed in "Figure 6". The ML algorithms observed for the study were SVM, 

Naïve Bayes, KNN, LR, and J48. The above methods were adjusted by applying fine-tuning, a 

contemporary metaheuristic optimization approach, to increase its efficiency. As the dataset size got 

higher, considerable disparities in accuracy arose between the algorithms. J48, a decision tree- based 

classifier. "Table 2" presents a complete study of accuracy rates reached by each approach, clearly 

indicating higher performance of J48. This work stresses potential of hybrid optimization techniques 

in boosting the reliability and accuracy of machine learning models, which are essential sectors such 

as CVD prediction.    
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Figure 6. Algorithm Comparison for CVD Prediction. 

Table 2. Accuracy Differentiation Report. 

Techniques Accuracy (%) 

Logistic Regression 0.79% 

Naïve Bayes 0.80% 

K-Nearest Neighbor 0.83% 

Support Vector Machine 0.88% 

J48 Classifier   0.98%  

Performance Evaluation using Confusion Matrix 

The discrepancy between the actual as well as predicted values of data is illustrated by the 

confusion matrix. As shown in "Figure 7", it is employed to evaluate how well our classification model 

performs in the ML. You may use the following "equation (7)" to evaluate accuracy. The confusion 

matrix's constituent parts are: 

• True positive: Both the initial data values and the expected values were positive. 

• False positive: It is fallacious to anticipate improvements when they were previously negative. 

• False negative: When readings in the actual data remained positive, they were mistakenly 

projected to be negative. 

• True negative: Both the starting data quantities and the predicted values were negative. 

𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =  
(𝑇𝑃 +𝑇𝑁)

(𝑇𝑃+𝐹𝑃+𝑇𝑁+𝐹𝑁)
…..…………….(7) 

 

Figure 7. Confusion Matrix for J48 Algorithm. 

  

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 8 May 2025 doi:10.20944/preprints202505.0530.v1

https://doi.org/10.20944/preprints202505.0530.v1


 7 of 8 

 

Conclusion 

The severity of CVD can recognized by utilizing a hybrid model of ML approaches. As proven 

by our experimental outcomes, the decision tree technique J48 has obtained greater accuracy (98%) 

in contrast to ML classifiers such as LR (79%), Naïve Bayes (80%), KNN (83%), SVM (88%), and others. 

As the dataset develops, the algorithm has done an adequate task of assessing the learned material 

and properly categorizing it. In this work, five algorithms are tailored, trained, and evaluated using 

five different models, including LR, KNN, SVM, Naive Bayes, and J48, utilizing and excluding the 

hyperparameter tweaking strategies. Their precision are evaluated with existing techniques. By 

changing the requirements of the J48 testing accuracy reached at 98%. J48 Classifier gives The 

superior precision in testing all of these five approaches at 98%. The J48 Classifier is optimal 

hyperparameter values for precision. In the future, the research will focus on employing different 

machine-learning algorithms as well as upgraded selecting features strategies to boost the precision 

and efficacy of CVD prediction. Optimization approaches will be used to boost the performance of 

prediction systems, while work will also extend to post- diagnostic features, including managing and 

treating cardiovascular disorders.  
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