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Abstract  
Gastric cancer is one of the major health concerns worldwide, and early prediction can improve 
treatment outcomes and reduce mortality. This study presents a machine learning-based 
approach for predicting gastric cancer risk using demographic information, lifestyle factors, 
and clinical symptoms. The collected dataset is preprocessed through data cleaning, feature 
encoding, and feature selection to improve data quality. Three machine learning algorithms, 
namely Logistic Regression, Random Forest, and Support Vector Machine (SVM), are 
implemented and evaluated using standard performance metrics such as accuracy, precision, 
recall, F1-score, and ROC-AUC. The best-performing model is integrated into a Flask-based 
web application that allows users to enter patient details and obtain gastric cancer risk 
prediction. The developed system provides a simple and efficient approach for identifying 
individuals at potential risk, supporting early medical intervention and assisting healthcare 
professionals in clinical decision-making. 
 
Keywords: Gastric Cancer Risk Prediction, Machine Learning, Logistic Regression, Random 
Forest, Support Vector Machine (SVM), Flask. 
 

1. Introduction 

 
Gastric cancer is one of the most common and life-threatening cancers worldwide. Early 
prediction of the disease is important because timely diagnosis can improve treatment outcomes 
and increase the survival rate of patients. However, the symptoms of gastric cancer are often 
similar to those of common gastric disorders, making early diagnosis difficult. Conventional 
diagnostic methods are effective but can be invasive, expensive, and time-consuming. 
 
Machine learning has become an important tool in healthcare for predicting diseases using 
patient data. By analyzing demographic information, lifestyle factors, and clinical symptoms, 
machine learning models can identify patterns associated with gastric cancer risk. In this study, 
Logistic Regression, Random Forest, and Support Vector Machine (SVM) are used to develop 
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a gastric cancer risk prediction system. The performance of these models is evaluated, and the 
best-performing model is integrated into a Flask-based web application to provide an efficient 
and user-friendly prediction system. 

2. Literature Survey 

 
Recent studies have shown that machine learning plays an important role in the early prediction 
and diagnosis of gastric cancer. Park et al. [1] developed a machine learning-based risk 
prediction model using SHAP to improve both prediction accuracy and model interpretability. 
Du et al. [2] proposed explainable machine learning models for early gastric cancer diagnosis, 
while Fan et al. [3] reviewed existing prediction models and highlighted the importance of 
selecting appropriate risk factors and machine learning algorithms. 
 
Several researchers have compared different machine learning techniques for gastric cancer 
prediction. Briggs et al. [4] reported that machine learning models provide better prediction 
performance than conventional risk assessment methods. Gu et al. [5] and Xu et al. [6] 
presented systematic and scoping reviews, emphasizing the need for reliable and clinically 
applicable prediction models. These studies demonstrate the growing importance of machine 
learning in supporting early detection of gastric cancer. 
 
Recent advancements in artificial intelligence have further improved gastric cancer diagnosis 
and prognosis. Horiuchi et al. [8] discussed the application of artificial intelligence in the early 
detection of gastric cancer, while Niu et al. [9] reviewed the current and future applications of 
AI in gastric cancer management. Wang et al. [10] also demonstrated the effectiveness of 
machine learning techniques in gastric cancer prediction. Based on these studies, the proposed 
work develops a gastric cancer risk prediction system using Logistic Regression, Random 
Forest, and Support Vector Machine (SVM) to provide an accurate and user-friendly prediction 
system. 

 

3. Methodology 

 
The proposed methodology follows a systematic approach for predicting gastric cancer risk 
using machine learning techniques. Initially, the dataset is collected and preprocessed through 
data cleaning, handling missing values, encoding categorical features, and data normalization 
to improve data quality. Relevant features are then selected using correlation analysis and 
feature importance techniques. Three machine learning algorithms, namely Logistic 
Regression, Random Forest, and Support Vector Machine (SVM), are trained and evaluated 
using standard performance metrics such as accuracy, precision, recall, F1-score, and ROC-



The Journal of Computational Science and Engineering (TJCSE) 
ISSN 2583-9055 (Media Online) 

Vol 4, No 4, April 2026  
PP 52-60  

 

 

 
ISSN:  2583-9055     https://jcse.cloud/ 3                                             

 
 

AUC. The best-performing model is selected and integrated into a Flask-based web application, 
where users can enter patient information and receive gastric cancer risk predictions. This 
methodology provides an accurate, efficient, and user-friendly solution for the early prediction 
of gastric cancer. 

4. Experimental Setup and Implementation 

 
The proposed gastric cancer prediction system was implemented using Python and machine 
learning techniques to predict gastric cancer risk based on patient information. The 
implementation process included dataset preparation, data preprocessing, feature selection, 
model development, model evaluation, and deployment through a Flask-based web application. 
The complete implementation process is described below. 
 
Dataset Collection: The dataset used in this study contains demographic information, lifestyle 
factors, and clinical symptoms related to gastric cancer. The collected data was organized in a 
structured format and prepared for further analysis and model development. 
 
Data Preprocessing: Data preprocessing was performed to improve the quality of the dataset. 
This process included data cleaning, handling missing values, encoding categorical variables, 
and feature scaling. These steps helped in preparing the dataset for machine learning model 
training. 
 
Feature Selection: Relevant features were selected using correlation analysis and feature 
importance techniques. Feature selection reduced unnecessary attributes and improved the 
efficiency and performance of the prediction models. 
 
Model Development: Three machine learning algorithms, namely Logistic Regression, 
Random Forest, and Support Vector Machine (SVM), were used to develop the gastric cancer 
prediction system. Each model was trained using the preprocessed dataset to identify patterns 
associated with gastric cancer risk. 
 
Model Evaluation: The developed models were evaluated using standard performance 
metrics, including accuracy, precision, recall, F1-score, and ROC-AUC. Based on the 
evaluation results, the best-performing model was selected for deployment. 
 
Flask Web Application: The selected machine learning model was integrated into a Flask-
based web application. The application allows users to enter demographic information, lifestyle 
factors, and clinical symptoms to obtain gastric cancer risk prediction. The prediction result is 
displayed as Low Risk or High Risk, along with the prediction confidence. 

 



The Journal of Computational Science and Engineering (TJCSE) 
ISSN 2583-9055 (Media Online) 

Vol 4, No 4, April 2026  
PP 52-60  

 

 

 
ISSN:  2583-9055     https://jcse.cloud/ 4                                             

 
 

5. Result Analysis 

 
The experimental results demonstrate that the proposed machine learning models effectively 
predict gastric cancer risk using patient information. The performance of Logistic Regression, 
Random Forest, and Support Vector Machine (SVM) was evaluated using accuracy, precision, 
recall, F1-score, and ROC-AUC. The results indicate that each model performed well, while 
the selected model achieved better overall prediction performance. The confusion matrix and 
ROC curve further confirmed the reliability of the proposed system. In addition, the Flask- 

based web application successfully generated gastric cancer risk predictions based on the user 
input, providing a simple and efficient interface for prediction. 
 

Table 1. Performance Comparison of Machine Learning Models 

 

 
Model 

Accuracy 
(%) 

 
Precision 

 
Recall 

F1- 
Score 

 
AUC 

Logistic Regression 86.51% 0.92 0.87 0.88 0.9492 

Random Forest 90.19% 0.91 0.90 0.87 0.9891 

SVM 94.25% 0.94 0.94 0.94 0.9703 

 
Figure 1. Confusion Matrix of the Selected SVM Model 

 
Table 1 presents the performance comparison of Logistic Regression, Random Forest, and 
Support Vector Machine (SVM). The results show that all three models performed effectively 
in predicting gastric cancer risk. Although Random Forest achieved a higher ROC-AUC score, 
SVM demonstrated better overall performance across accuracy, precision, recall, and F1-score. 
Based on the overall evaluation, SVM was selected as the final model for deployment in the 
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Flask-based web application. 
 

 

Figure 1 shows the confusion matrix of the selected SVM model. The matrix indicates that the 
model correctly classified most samples, with a high number of true positive and true negative 
predictions. The relatively low number of misclassified cases demonstrates the effectiveness of 
the proposed model for gastric cancer risk prediction. 

 

 
Figure 2. ROC-AUC Curve of the Selected SVM Model 

 
Figure 2 shows the ROC curve of the selected SVM model. The high ROC-AUC value indicates 
that the model effectively distinguishes between low-risk and high-risk cases. This 
demonstrates the reliability of the proposed model for gastric cancer risk prediction. 

Conclusion 

 
This study presented a machine learning-based gastric cancer risk prediction system using 
Logistic Regression, Random Forest, and Support Vector Machine (SVM). The developed 
models were evaluated using standard performance metrics, and SVM demonstrated the best 
overall performance for predicting gastric cancer risk. The selected model was successfully 
integrated into a Flask-based web application, providing a simple and user-friendly interface 
for risk prediction. The proposed system can support the early identification of individuals at 
risk and assist healthcare professionals in making timely decisions. In the future, the system 
can be enhanced by using larger real-world clinical datasets and advanced machine learning 
techniques to further improve prediction performance and reliability. 
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