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Heart failure is one of the leading causes of death worldwide. Early detection of heart 

failure risk is crucial to minimize its serious consequences. This study aims to 

compare the performance of two machine learning algorithms, namely Logistic 

Regression and K-Nearest Neighbor (KNN), in predicting heart failure using a 

dataset from the Kaggle platform. The research stages include data preprocessing, 

normalization, splitting into training and testing data, model implementation, and 

evaluation using a confusion matrix. Evaluation is based on accuracy, precision, 

recall, and F1-score metrics. The results show that Logistic Regression achieved an 

accuracy of 88.04% with an execution time of 0.022 seconds, while KNN achieved 

an accuracy of 85.51% with an execution time of 0.158 seconds. Logistic Regression 

outperformed in recall and F1-score, making it more effective for early detection of 

heart failure. Therefore, Logistic Regression is considered more optimal than KNN 

in the context of this study. However, Logistic Regression is not always superior to 

K-Nearest Neighbor, as prediction results highly depend on the characteristics of the 

specific case. 
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INTRODUCTION 

Heart failure is a serious medical condition in which the heart cannot pump blood efficiently enough to meet the body's 

needs. This condition often develops gradually and can be caused by various factors such as coronary heart disease, high 

blood pressure, diabetes, and many other causes [1,2,3]. The heart is a vital organ that must function properly because it 

pumps blood throughout the body, delivering oxygen and nutrients. If the heart is not functioning properly, it can 

significantly disrupt the function of other organs and even lead to heart failure. In other words, cardiovascular disease, 

particularly heart disease, is one of the most deadly diseases in both developed and developing countries. Attention to this 

disease is crucial and essential. 

 

With the advancement of technology, many things can be done to make things easier for people. Early detection of heart 

failure is crucial to prevent further complications and improve patient prognosis, as well as address diagnostic challenges. 

However, heart failure symptoms are often nonspecific, making clinical diagnosis challenging. Therefore, machine 

learning-based approaches are being used to assist in predicting the risk of heart failure by automatically analyzing 

medical data. 
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Data-driven predictive models can help medical practitioners identify patients at high risk of heart failure earlier, allowing 

for more timely medical intervention [4,5]. Machine learning is the process by which computers can perform more 

accurately by collecting and learning from the data they are given. 

 

This study uses a specific public dataset from Kaggle, namely heart failure prediction, which may not have been widely 

explored in previous research for heart failure prediction using comparative methods. The authors tried to use two 

different algorithms and compare them. This study focuses on identifying the most optimal algorithm in the context of 

heart failure prediction by using an evaluation model to measure the effectiveness of each algorithm. The Logistic 

Regression algorithm is a supervised learning method used for regression and classification problems. This method uses 

a logistic function to model the relationship between independent attributes and the classification probability of 

categorical data. Meanwhile, the K-Nearest Neighbor algorithm is a generalization algorithm for the nearest neighbor 

rule, its inductive offset is the class label of k-samples with the class label to be tested being the closest. 

 

In this study, the authors will attempt to make predictions by comparing the accuracy obtained to provide a deeper 

understanding of the potential use of machine learning in supporting early detection of heart failure. The research was 

conducted through the stages of data collection, data preprocessing, implementation, and evaluation. Model evaluation 

used a Confusion Matrix with accuracy, precision, recall, and f1-score metrics. 

 

METHOD 

Research Design 

This study employed a quantitative approach. This quantitative approach was used to analyze data from individuals with 

heart disease using Logistic Regression and K-Nearest Neighbor (KNN) methods. The two methods were then compared 

to determine which method was more accurate in predicting heart disease based on their accuracy values. 

 

Logistic Regression Algorithm 

Logistic Regression is a classification algorithm used to predict the probability of a categorical dependent variable. The 

dependent variable in Logistic Regression is a binary variable that has a value of 1 (yes) or 0 (no). For binary classification, 

Logistic Regression is a statistical algorithm whose main goal is to predict the probability that an example will fall into 

one of two classes. In the context of heart failure prediction, Logistic Regression attempts to predict whether a patient is 

at risk of heart failure (positive) or not (negative). The sigmoid or logistic function limits the output to a value between 0 

and 1. The sigmoid probability function converts linear input into probabilities and estimates parameters. To evaluate the 

relationship between a number of variables and binary or random variables, binary Logistic Regression is a common data 

analysis technique. The binary response variable (y) and the predictor variable (x) consist of two categories: success and 

failure, represented by the value y = 1 (success) and the value y = (failure) (Setyawan & Wakhidah, 2025). 

 

K-Nearest Neighbor (KNN) Algorithm 

K-Nearest Neighbors (KNN) is an instance learning method in supervised learning that is included in lazy learning 

techniques [6,7]. The KNN method is an embodiment-based learning method, where functions are locally approximated 

values and all calculations are postponed until the classification process. The training data is projected into a 

multidimensional space, where each dimension extracts features from the data. The proximity or distance of neighbors is 

usually calculated based on Euclidean distance [8,9]. 

 

Confusion Matrix 

A confusion matrix is used to evaluate the effectiveness of a classification method in predicting data classes. This 

technique compares the actual class values with the predicted values [10,11]. An example of a confusion matrix table can 

be seen below. 
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Table 1. Confusion Matrix 
 ACTUAL 

PREDICTED FALSE TRUE 

FALSE 
TN (True 
Negative) 

FP (False 
Positive) 

TRUE 
FN (False 
Negative) 

TP (True 
Positive) 

 

RESULTS AND DISCUSSION 

Importing Libraries 

To predict and compare model performance, two algorithms were implemented: Logistic Regression and K-Nearest 

Neighbor (KNN) using the Python programming language with supporting libraries from Scikit-learn, Pandas, and 

Matplotlib. 

 
Figure 1. Library 

Reading Data 

After importing the library, the next step is to read the dataset into Python using the Pandas library. The dataset is saved 

in csv format and read using the read_csv() function. 

 

 
Figure 2. Top Five Data 

 

Data Preprocessing 

Before model training, the dataset undergoes several stages: 

1. One-Hot Encoding 

Categorical features such as Sex, ChestPainType, RestingECG, ExerciseAngina, and ST_Slope are converted 

into numeric representations using the One-Hot Encoding method so they can be processed by the machine 

learning algorithm. 
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Figure 3. Number of Empty Data 

 

2. Data Splitting 

The data was split into training and test data in a 70:30 ratio using train_test_split, resulting in 70% of the total 

training data and 30% of the test data. 

3. Data Normalization 

Numerical features were normalized using a Min-Max Scaler to scale the values between 0 and 1, ensuring that 

the performance of algorithms like KNN was not biased towards large-scale features. 

 

 
Figure 4. Training and Testing Data After Normalization 

 

Algorithm Implementation 

The Logistic Regression algorithm for heart failure prediction was implemented using the Scikit-learn module, which 

includes the Logistic Regression module. Import the Logistic Regression module and then create a classifier object using 

the LogisticRegression() function. Next, input the training data into the Logistic Regression function using the fit() 

function and make predictions on the testing data using the predict() function. 

 

Comparative Evaluation 

To evaluate the Logistic Regression and K-Nearest Neighbor algorithms, the author used the Confusion Matrix method. 

A Confusion Matrix is a matrix or table used to evaluate the performance of a classification model. To view the Confusion 

Matrix from the data, the confusion_matrix function was used. Then, the data was visualized using the seaborn and 

matplotlib libraries. To visualize this, the author used the heatmap() function. 

 

The following is the Confusion Matrix of each algorithm: 
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Figure 5. Confusion Matrix Logistic Regression Visualization 

 

F1-Score is the harmonic mean between Precision and Recall, balancing between prediction quality and completeness. 

 
Figure 6. Confusion Matrix K-Nearest Neighbor Visualization 

 

F1-Score is the harmonic mean between Precision and Recall, balancing between prediction quality and completeness. 

 
Figure 6. Output Classification Report 

 

The classification report above shows that the accuracy of Logistic Regression is higher than that of K-Nearest Neighbor 

(KNN), indicating that the Logistic Regression algorithm is superior to the K-Nearest Neighbor (KNN) algorithm. 

However, this assumption remains uncertain as further steps are needed. 
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Figure 7. Accuracy and Execution Time 

 

The execution time of each algorithm also shows that the Logistic Regression algorithm is more efficient than the K-

Nearest Neighbor algorithm. The time difference between the two algorithms is 0.13611 seconds. 

Table 2. Comparison of Algorithm Evaluation 

 

 

 

 

 

 

CONCLUSION 

Based on the results of the study entitled "Comparison of Logistic Regression and K-Nearest Neighbor (KNN) Algorithms 

in a Heart Failure Prediction Dataset," the following conclusions can be drawn: The Logistic Regression algorithm 

demonstrated excellent predictive performance with an accuracy rate of 88.04%. Logistic Regression also excelled in 

recall and f1-score, indicating greater sensitivity in detecting patients at risk of heart failure. The K-Nearest Neighbor 

(KNN) algorithm also demonstrated high performance with an accuracy of 85.51% and a slightly higher precision value 

than Logistic Regression, demonstrating its strength in minimizing false positives. In terms of time efficiency, Logistic 

Regression proved faster, with an execution time of approximately 0.022 seconds, compared to KNN's 0.158 seconds. 

The 0.136-second time difference indicates that Logistic Regression is more efficient for use on large data scales. Overall, 

based on the evaluation results using the confusion matrix, accuracy, precision, recall, and f1-score, the Logistic 

Regression algorithm is considered superior to KNN in the context of predicting heart failure in this dataset. However, 

the Logistic Regression algorithm is not always superior to K-Nearest Neighbor, because the prediction results are highly 

dependent on the type and pattern of the data. Therefore, the choice of algorithm must be adjusted to the characteristics 

of the case study. 
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Evaluation Criteria 
Logistic 

Regression 

K-Nearest 

Neighbor 

(KNN) 

Accuracy 88,04% 85,51% 

Precision 88% 87% 

Recall 92% 88% 

F1-Score 90%  High (better) 87%  Pretty good 

Execution Time 0,022 second 0,158 second 
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