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Aim: The main objective of this research article is to employ the detection of heart disease by using the Logistic Regression 

(LR) classifier in comparison with the Linear regression (LR) model. Materials & Methods: The dataset used in this paper 

was collected from the UCI machine learning repository database. The sample size for the detection of heart disease was 

sample 60 (Group 1=30 and Group 2 =30) and calculation was performed utilizing G-power 0.8 with alpha and beta qualities 

of 0.05, 0.2 with a confidence interval of 95%. The detection of heart disease is performed by the Logistic Regression (LR) 

classifier with a number of samples (N=30) and Linear regression (LR) model with a number of samples (N=30). Results: 

The Logistic Regression (LR) classifier has a 88.68 percent higher accuracy rate when compared to the accuracy rate of the 

Linear regression (LR) model is 78.56 percent. The study has a significance value of p=0.025. Conclusion: Logistic 

Regression (LR) classifier provides better outcomes in accuracy rate when compared to Linear regression (LR) model for 

detection of heart disease. 
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INTRODUCTION 
 
Heart problems are a prominent risk factor for mortality, and they have piqued the scientific community's interest 

(Finegold, Asaria, and Francis 2013). There are many different types of heart disorders, such as coronary artery 

disease, congestive heart failure, and abnormal heart rhythms, to name a few. There are a large number of people 

who suffer from heart disease. Before they attack patients, heart disorders may or may not exhibit symptoms 

(Glick and Greenberg 2005). As a result, we must be able to forecast whether or not a person will be afflicted by 

heart disease. Healthcare experts that operate in the field of cardiovascular problems have their own limitations 

and are unable to predict the possibility of cardiac illness with great accuracy. This research uses the Logistic 

Regression (LR) machine learning model to optimize heart disease classification accuracy using a health care 

dataset that identifies individuals as having or not having heart disease based on information in their medical 

records (Khanna et al. 2015). Image processing has numerous applications in biomedical, forensics, remote 

sensing, farming, food control, cars, and communications (Párraga Álava 2015). 

There are numerous studies in the literature that use machine learning algorithms to diagnose vehicle heart 

problems. IEEE Xplore distributed 97 examination papers, and Google Scholar tracked down 133 articles. In 

(Reddy and Khare 2017), an effective hybrid model is created to more effectively diagnose cardiac disease. A 

model is constructed in this study by merging the effective output characteristics of Decision trees, Naive Bayes, 

Neural Networks, and Support Vector Machines, and it exhibits remarkable precision and effectiveness in the 

treatment of heart disorders. Researchers created a technique to analyze the likelihood of coronary disease in 

(Mythili et al. 2013). The designed automated tool is easy to use and accepts basic patient information as input. 

A decision support system for cardiac disease classification was provided by Mrudula Gudadhe et al. (Rajakumar 

and George 2013). The two main methods employed in this system were support vector machine (SVM) and 

artificial neural network (ANN). Sairabi H. Mujawar et al. (Mujawar and Devale 2015) used modified k-means 

 

 

https://paperpile.com/c/nXuNan/mOx0
https://paperpile.com/c/nXuNan/hsUb
https://paperpile.com/c/nXuNan/2x3b
https://paperpile.com/c/nXuNan/g2Mn
https://paperpile.com/c/nXuNan/sEcQ
https://paperpile.com/c/nXuNan/f8vP
https://paperpile.com/c/nXuNan/yJzs
https://paperpile.com/c/nXuNan/yJzs
https://paperpile.com/c/nXuNan/FSQj


1667 Journal of Pharmaceutical Negative Results  ¦ Volume 13 ¦ Special Issue 4 ¦ 2022 

B. Manoj Kumar, et al.: Accuracy Analysis of Heart Disease Prediction using Logistic Regression in Comparison with the Linear Regression 
Algorithm 

 

 

 
 
 

and Naive Bayes to predict cardiac disease. Using WEKA, Jaymin Patel et al. (Patel, TejalUpadhyay, and Patel 

2015) compared different Decision tree classification algorithms for better performance in heart disease detection. 

They compared the J48 algorithm, logistic model tree, and random forest algorithms. Shadab Adam Pattekari et 

al. (Pattekari and Parveen 2012) used Naive Bayes, Decision trees, and neural networks to create a prototype of a 

heart disease prediction system. It's done through a web application. K. Polaraju et al. (Polaraju, Prasad, and 

Others 2017) suggested a multiple regression model for predicting heart disease risk, demonstrating that multiple 

linear regression is acceptable for predicting heart disease risk. Soleimani and Neshati (Soleimani and Neshati 

2015) used 711 data from patients with symptoms like chest infections, backache, cold shivers, breathlessness, 

nausea, and vomiting to create three logistic regression models with 28 factors to predict heart disease risk. 

Our institution is passionate about high quality evidence based  research and has excelled in various fields 

(Devarajan et al., 2021; Dhanraj & Rajeshkumar, 2021; Kamath et al., 2020; Nandhini et al., 2020; Parakh et al., 

2020; Perumal et al., 2021; Pham et al., 2021; Sathiyamoorthi et al., 2021; Tesfaye Jule et al., 2021; Uganya et 

al., 2021). The current technique's main disadvantage is that it can exhibit poor run speed if the training set is big; 

accuracy is dependent on data quality. In comparison to the Linear Regression method, this research provides an 

automation strategy for heart disease identification using the innovative Logistic Regression (LR) method. The 

goal of the LR algorithm is to improve the accuracy of heart disease diagnosis. The proposed cardiovascular 

disease categorization outperforms the existing linear technique according to the performance analysis. 

 

MATERIALS AND METHODS 
 
Dataset Description  

This work was carried out in the Image Processing Laboratory, Department of Computer Science and Engineering, 

Saveetha School of Engineering. In this study, the dataset was collected from the UCI machine learning repository. 

60 sample images were taken. The database is divided by the amount of 75% training and 25% testing. Two sets 

are taken and 30 data samples for each set, total number of samples considered are 60. Group 1 was a Linear 

regression algorithm and Group 2 was a novel Logistic Regression (LR) algorithm. The output is obtained by 

using Matlab software for the prediction of heart disease. The calculation is performed utilizing G-power 0.8 with 

alpha and beta qualities 0.05, 0.2 with a confidence interval at 95% (Polaraju, Prasad, and Others 2017). 

 

Linear Regression 

Linear regression is a machine training algorithm that establishes a direct relationship between a dependent 

variable and at least one independent variable. Simple linear regression is known as linear regression with one 

independent variable, while multiple linear regressions is known as linear regression with more than one free 

element. Logical regression changes its result using the logistic sigmoid function to yield a probability value that 

may then be translated to two or more discrete classes, whereas linear regression uses continuous numeric output. 

The model is built with 75% of the data and tested with the remaining data. 

 𝑌 =  𝑋0 +  𝑋1𝑎                                     (1) 

 

𝐸𝑟𝑟𝑜𝑟 =  ∑ (𝑎𝑐𝑡𝑢𝑎𝑙 𝑜𝑢𝑡𝑝𝑢𝑡 −  𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑 𝑜𝑢𝑡𝑝𝑢𝑡)       (2) 

                                      𝑋0 = 𝑚 − 𝑋1𝑛                                       (3) 

When X0 is determined, then, at that point X1 is determined utilizing the accompanying formula. 

                 𝑋1 =  ∑𝑛
𝑖=1 (𝑥𝑖 − 𝑥) (𝑦𝑖 − 𝑦)                    (4) 

Pseudocode 

Input: Heart disease_Input Features  

Assign Training and Testing Dataset of Heart disease  

Output: Prediction of Heart disease 

Step 1: Import the Heart Disease Training and Testing Dataset 

Step 2: Prepare the data that has been imported. 

Step 3: Make a decision on a categorization algorithm. 

Step 4: Determine the linear regression algorithm to use. 

Step 5: Find the Starting Vector 

Step 8: Calculate bias-connected estimates for the first and second moment estimations. 

Step 9: Results of the classification. 

 

Logistic Regression   

Logistic regression is one of the machine learning classification techniques for assessing a dataset with one or 

more relationships between the independent variable (IVs) that determine a result and a categorical dependent 

variable (DV). The Logistic Regression (LR) Classifier uses a set of indicators to predict the outcome of a 

dependent variable. When the dependent factor is all out and dichotomous, and the autonomous variables are all 
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out, constant, or blended, it is suitable. In calculated relapse, the dependent variable has a value of 1 (one) for the 

likelihood of achieving an occasion and 0 (zero) for the likelihood of failing to achieve an occasion. Demonstrating 

with logistic regression can be done in two ways: 

1. Stepwise Regression - A strategy in which autonomous components are entered one by one and the model's 

importance is assessed. 

2. Stepwise Regression in Reverse – A approach in which all autonomous elements are used and irrelevant factors 

are removed step by step in an ongoing interaction to ensure that the model adequately fits the data. 

Pseudocode 

Input: heart disease_Input Features  

Assign training and testing dataset for heart disease 

Output: Classification of heart disease as a result of the output 

Step 1: Logistic Regression (Input Matrix M, Input Features I=[1.....n]) is the first step. 

Step 2: Matrix M is required for Input features I. 

Step 3: Select Regressor as a parameter. 

Step 4: Set the Class Label Vector C= [1… N] 

Step 5: Perform while (conditioning) 

Step 6: create a binary vector B 

Step 7: If it belongs to the target class C, and B=1, it belongs to the class label C. 

Step 8: If B does not correspond to the class label C, set it to 0. 

Step 9: Use Logistic Regression to discover the parameter Regressor for the Matrix M. 

Step ten: Finish while 

Step 11: Retain the results of the classification. 

 

Statistical Analysis 

Matlab software is used to generate the results (Gilat 2004). A monitor with a resolution of 1024x768 pixels was 

required to train these datasets (10th gen, i5, 12GB RAM, 500 GB HDD). The software programme IBM SPSS is 

employed in this study for statistical analysis (Yockey 2017). The independent sample t test was used to determine 

the mean, standard deviation, and standard error mean statistical significance between the groups, and then the 

two groups were compared using SPSS software to obtain accurate values for the two different s, which were then 

used with the graph to calculate the significant value with maximum accuracy (88.68 percent), mean value (97 

percent), and standard deviation value (1.50124). Accuracy is a dependent variable, while SVM and LR are 

independent variables. 

RESULTS 
 
The accuracy rate of the Logistic Regression (LR) classifier is compared to the linear classifier in Figure 1. The 

LR classifier has a higher accuracy rate of 88.68 when compared to the linear classifier, which has 78.56 

respectively. The LR classifier is significantly different from the linear classifier (p<0.05 independent sample 

test). Logistic and linear accuracy rates are plotted on the X-axis. Y-axis: Mean accuracy rate for keyword 

identification, ± 1 SD with 95 percent confidence interval. 

Table 1 presents the evaluation metrics for the comparison of the LR classifier with the linear classifier. The LR 

classifier has a 88.68 accuracy rate, whereas the linear classifier has 78.56, respectively. In all parameters, the LR 

classifier outperforms the linear in the classification of heart disease, with a higher accuracy rate. 

Table 2 displays the statistical computations for LR, linear classifier, such as mean, standard deviation, and 

standard error mean. In the t-test, the accuracy rate parameter is used. The LR classifier has a mean accuracy rate 

of 88.68, while the linear classifier has 78.56, respectively. The LR classifier has a standard deviation of 1.50124, 

while linear has a standard deviation of 2.68312 respectively. The LR classifier has a Standard Error Mean of 

0.58932, while linear has a Standard Error Mean of 1.47823 respectively. 

Table 3 shows the statistical computations for independent samples of LR compared to the linear regression 

classifier. The accuracy rate has a significance level of 0.025. The LR classifier is compared to a linear classifier 

using an Independent samples T-test with a confidence interval of 95 percent and a threshold of significance of 

0.37283. The significance level is 0.001, the significance level is two-tailed, the mean difference, the standard 

error difference, and the lower and upper interval difference are all included in this independent sample test. 

 
DISCUSSION 
 
This study used two alternative algorithms and prediction models to evaluate heart disease classification. In terms 

of accuracy, the investigations show that Logistic Regression (LR) (88.68 percent) outperforms Linear Regression 

(78.56 percent). 
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Many papers from the last three to five years are less accurate in predicting cardiac disease than the demands of 

today. Sharma Purshottam et al (Sharma and Saxena 2017) released an article in 2015 called "Efficient detection 

method for heart disease using decision tree." They employed D-Tree classifiers as their method and achieved an 

accuracy of 86.3 percent. Similarly, Sairabi H Mujawar et al. published 'Prediction of cardiovascular disease using 

modified K-means and nave bayes'. This research was completed in 2015 and published in a peer-reviewed 

journal. Their detection accuracy for cardiac illness was 85 percent, and their undetection accuracy was 82 percent 

(Párraga Álava 2015). This demonstrates that the accuracy percentage is dependent on the technique used. In (Kim 

2014), in addition to the 13 commonly used qualities such as gender, heart rate, lipid, and so on, two more 

attributes such as obesity and smoking are included for the prediction of coronary illnesses. The accuracy of 

Neural Networks, D-Tree, and NB is 93 percent, 92.62 percent, and 90.74 percent, respectively, according to this 

study. According to the results of this study, Neural Networks surpassed the other two methodologies in terms of 

heart disease prediction accuracy. A comparison of several data mining algorithms for the prediction of cardiac 

illnesses is undertaken in (Anggoro and Kurnia 2020). SVM, KNN and Logistic Regression were used to create 

and validate the models. Support Vector Machine (SVM), Logistic Regression, and K-Nearest Neighborhood 

(KNN) models had accuracy levels of 94.02 percent, 91.23 percent, and 85.05 percent, respectively. 

The proposed study's fundamental flaw is that it is highly sensitive to interference and overfitting. If the number 

of data is smaller than the number of features, logistic regression should not be utilized; otherwise, overfitting 

may occur. In the future, an intelligent platform may be developed that may help a patient diagnosed with chronic 

disease choose the best treatment options. The paper's next focus will be on predicting cardiac illnesses utilizing 

advanced methodologies and algorithms that are less time consuming. 

 
CONCLUSION 
 
The proposed model includes the Logistic model and Linear regression model, in which the Logistic model has 

the highest accuracy values. The accuracy rate of the Logistic model is 88.68% higher compared with the Linear 

regression model that has an accuracy rate of 78.56% in the detection of heart disease with an improved accuracy 

rate. 
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TABLES AND FIGURES 
 

Table 1. The evaluation metrics of the LR classifier with the Linear classifier has been calculated. The LR 

classifier has a 88.68 accuracy rate, whereas the Linear classifier has 78.56, respectively. In all parameters, the 

LR classifier outperforms the Linear in the classification of heart disease, with a higher accuracy rate. 

SI.No. Test Size 

ACCURACY RATE 

Logistic regression 

classifier  
Linear regression model  

1 Test1 85.23 76.10 

2 Test2 85.54 76.23 

3 Test3 85.36 76.19 

4 Test4 86.34 77.92 

5 Test5 86.12 77.92 

6 Test6 87.56 77.01 

7 Test7 88.35 77.85 

8 Test8 88.36 78.28 

9 Test9 88.45 78.58 

10 Test10 88.54 78.34 
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Average Test Results 88.68 78.56 

 

Table 2. The statistical calculation such as Mean, standard deviation and standard error Mean for LR classifier 

and Linear regression model. The accuracy rate parameter used in the t-test. The mean accuracy rate of LR 

classifier is 88.68 and the Linear model is 78.56. The Standard Deviation of LR classifier is 1.50124 and Linear 

model is 2.68312. The Standard Error Mean of LR classifier is 0.58932 and Linear model is 1.47823. 

Group N Mean 
Standard 

Deviation 

Standard 

Error Mean 

 

Accuracy rate 

Linear regression model 10 78.56 2.68312 1.47823 

Logistic regression (LR) 

model 
10 88.68 1.50124 0.58932 

 

Table 3. The statistical calculations for independent samples test between LR classifier and Linear regression 

model. The sig. for accuracy rate is 0.025. Independent samples T-test is applied for comparison of LR classifier 

and Linear regression model with the confidence interval as 95% and level of significance as 0.34097. This 

independent sample test consists of significance as 0.001, significance (2-tailed), Mean difference, standard 

error difference, and lower and upper interval difference. 

 

Group 

 

Levene's 

Test for 

Equality of 

Variances 

 

t-test for Equality of Means 

 

 

F Sig. t df 

Sig. 

(2-

taile

d) 

Mean 

Differen

ce 

Std. 

Error 

Differen

ce 

95% 

Confiden

ce 

Interval 

(Lower) 

95% 

Confiden

ce 

Interval 

(Upper) 

 

 

Accura

cy 

Equal 

varianc

es 

assume

d 

0.43

5 

0.02

5 

15.82

4 
15 .001 

12.8457

4 
0.84563 12.68213 12.63218 

Equal 

varianc

es not 

assume

d 

  
13.10

3 

13.83

0 
.001 

12.0092

3 
0.28129 12.21987 11.02463 
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Fig. 1. Simple Bar graph for LR classifier accuracy rate is compared with Linear regression model. The LR 

classifier is higher in terms of accuracy rate 88.68 when compared with Linear regression model 78.56. Variable 

results with its standard deviation ranging from 100 lower to 150 higher in LR classifier where Linear regression 

model standard deviation ranging from 200 lower to 300 higher. There is a significant difference between LR 

classifier and Linear regression model (p<0.05 Independent sample test). X-axis: Linear regression model 

accuracy rate vs LR classifier Y-axis: Mean of accuracy rate, for identification of keywords ± 1 SD with 95 % 

CI. 

 

 

 

 

 

  

 

 

 


