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Abstract: With the increasing prevalence of lifestyle-related health problems, liver diseases such as fatty liver, hepatitis and
cirrhosis have become a significant global concern. A large number of such cases remain undetected in the early stages due to lack
of awareness and limited access to timely diagnostic tools. Many individuals fail to recognize abnormal liver function indicators
or ignore the symptoms, which can lead to serious health complications. LiverGuard is a web-based liver disease prediction and
awareness platform designed to help users assess their liver health using machine learning techniques. The system analyzes
user-supplied medical parameters such as bilirubin levels, enzyme values, and other clinical inputs to predict the likelihood of
liver disease. It also provides a liver health score along with personalized recommendations and preventive measures to improve
overall well-being. Additionally, the platform includes features such as data visualization, chatbot assistance, and doctor
recommendations to increase user engagement and support. LiverGuard aims to create an easy-to-use and accessible system that
promotes early detection and encourages proactive health management. The system is developed using modern web technologies
such as Flask for backend development, PostgreSQL for database management, and machine learning models for accurate

predictions.

Keywords: Liver Disease Prediction, Liver Health Assessment, Machine Learning, Healthcare Analytics, Early Detection,

Preventive Healthcare, Web-based Health System.

I INTRODUCTION

In today's modern world, maintaining good health has
become very important due to changing lifestyle and eating
habits. Liver-related diseases like fatty liver, hepatitis and
cirrthosis are becoming common, which can pose serious
health risks if not detected in the early stages. The liver
plays a vital role in metabolism, detoxification, and the
overall functioning of the body, making its health vital to a
person's well-being. One of the main reasons for late
diagnosis of liver diseases is lack of awareness and limited
access to early detection tools. Many individuals are unable
to interpret abnormal medical parameters or recognize early
symptoms, leading to delayed treatment and serious
complications. As a result, patients often seek medical
attention only when the condition becomes severe. To
address this problem, it is important to provide users with
accessible tools that can help assess liver health and promote
early detection. LiverGuard has been developed as a
web-based platform that predicts the likelihood of liver
disease using machine learning techniques based on
user-provided medical data. The system also provides liver
health  scores, visual insights and personalized
recommendations to improve health awareness. The main
objective of LiverGuard is to create an easy-to-use and
accessible solution that enables users to monitor their liver
health and make informed decisions. By combining
prediction, visualization and guidance, the system aims to
support early diagnosis and encourage preventive health care
practices.

II. LITERATURE REVIEW

The increasing prevalence of liver diseases has made early
detection and prediction an important area of research in the
healthcare domain. Several studies have explored the use of
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machine learning and deep learning techniques to improve
the accuracy of liver disease diagnosis and support clinical
decision-making. F. Mostafa et al. (2021) investigated
statistical machine learning approaches for liver disecase
prediction and demonstrated that data-driven models can
effectively identify patterns in clinical data, leading to
improved diagnostic accuracy [1]. Similarly, E. Dritsas and
M. Trigka (2023) evaluated supervised machine learning
models and reported that algorithms such as Random Forest
and Support Vector Machines provide reliable performance
in predicting liver disease risk [2]. Comparative studies have
also been conducted to evaluate different machine learning
techniques. A. Sivasangari et al. (2022) performed a
comparative analysis of supervised learning algorithms with
hyperparameter tuning and found that optimized models
significantly enhance prediction accuracy [3]. A. Alizargar
et al. (2023) analyzed various machine learning approaches
for hepatitis C prediction and highlighted the importance of
feature selection and data preprocessing in improving model
performance [4].

Further research has focused on improving model robustness
and data quality. M. Alauthman et al. (2023) explored
tabular data generation techniques to address data imbalance
issues and improve classification accuracy in liver disease
diagnosis [5]. Similarly, J. Singh et al. (2022) conducted a
comparative study on liver disease prediction and
emphasized that selecting appropriate algorithms and
datasets plays a crucial role in achieving reliable results [6].
Recent advancements have also incorporated deep learning
and hybrid approaches. S. Gupta et al. (2021) applied deep
learning techniques for liver disease diagnosis using medical
imaging data and reported improved performance over
traditional methods [7]. M. Trigka et al. (2023) further
proposed hybrid approaches combining multiple techniques
to handle data imbalance and enhance predictive
performance [8]. Additionally, R. H. Lin et al. (2021)
developed predictive models using decision trees and
boosting algorithms, demonstrating their effectiveness in
chronic liver disease prediction [9]. Ensemble and advanced

Page 286



https://www.ijcsejournal.org/

International Journal of Computer Science Engineering Techniques (IJCSE) Volume 10 Issue 2 ,Mar-Apr 2026

ISSN : 2455-135X

learning techniques have also shown promising results. G.
Shobana et al. (2022) explored ensemble learning methods
and concluded that combining multiple models improves
overall diagnostic accuracy [10]. K. Saini and A. Goyal
(2020) conducted a systematic review highlighting the
significant role of machine learning in early detection and
prevention of liver diseases [11]. Moreover, A. Alizargar et
al. (2022) demonstrated that neural network-based
approaches can further enhance prediction performance
when compared to traditional models [12]. Despite the
contributions of these studies in developing accurate
prediction models and advanced techniques, there remains a
need for simple, accessible, and user-friendly systems that
can deliver these capabilities to non-technical users. The
proposed LiverGuard system addresses this gap by
providing a web-based platform that integrates machine
learning-based prediction, health scoring, and personalized
recommendations to support early detection and promote
preventive healthcare practices.

1. METHODOLOGY

The development of the LiverGuard system follows a
systematic methodology to ensure the effective design and
implementation of a liver disease prediction and health
assessment platform. The first stage is requirement
analysis, where key aspects of liver diseases, associated
risk factors, and gaps in early detection were carefully
studied. Based on this analysis, the main system
requirements were identified. These include secure user
registration and login, input of medical parameters (such
as bilirubin levels and enzyme values), liver disease
prediction, and a feedback mechanism that provides users
with a health score and personalized recommendations.
The second stage focuses on system design, where the
overall architecture of the platform was planned. During
this stage, system workflows and structural components
were defined to illustrate how users interact with the
application. The design phase also outlines how the
prediction model processes input data, how results are
generated, and how user data is securely stored and
retrieved from the database. Additionally, components
such as data visualization and chatbot interaction were
structured to enhance user experience. In the third stage,
the development of the web application was carried out
using modern technologies. The frontend interface was
developed to provide an interactive and user-friendly
environment for users to input data and view results. The
backend functionality was implemented using Flask to
handle user requests, process prediction logic, and manage
application workflows. A Random Forest machine
learning model was integrated to analyse medical inputs
and predict the likelihood of liver disease. PostgreSQL
was used as the database system to store user details,
prediction history, and health-related data. After the
development phase, the system underwent testing and
validation to ensure that all modules function correctly.
This included testing user authentication, data input
handling, prediction accuracy, and result generation. The
testing process ensured that the system provides reliable
outputs and maintains consistent performance across
different scenarios. Finally, the platform was deployed for
evaluation and demonstration to assess its effectiveness in
predicting liver disease and improving user awareness.
This stage verified that the LiverGuard system
successfully assists users in monitoring their liver health,
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supports early detection, and encourages preventive
healthcare practices

Iv. PROPOSED FRAMEWORK

The LiverGuard system is designed as a web-based platform
that evaluates users’ liver health through a structured
prediction and assessment framework. The framework
consists of several functional components that work together
to deliver accurate analysis and meaningful feedback. The
first component is the User Interface Layer, which allows
users to interact with the system. This layer provides
features such as user registration, login authentication, and
input forms where users can enter medical parameters such
as bilirubin levels, enzyme values, and other relevant health
data. The second component is the Prediction Module,
which processes the user-provided medical data using a
machine learning model. This module utilizes a trained
Random Forest algorithm to analyze input parameters and
predict the likelihood of liver disease. The model is
designed to handle real-world clinical data and identify
patterns associated with liver health conditions. The third
component is the Evaluation Module, which generates a
liver health score based on the prediction results. This
module interprets the output of the machine learning model
and categorizes the user’s health status, helping them
understand their current liver condition in a simplified
manner. The final component is the Feedback and
Recommendation Module, which provides users with
personalized health suggestions and preventive measures.
Based on the evaluation results, the system highlights
potential risks and offers guidance such as lifestyle
improvements, dietary suggestions, and the need for medical
consultation if required. This structured framework ensures
that the system not only predicts liver disease but also
promotes awareness and encourages proactive health
management practices.

V. RESULTS AND DISCUSSION

The LiverGuard system was evaluated to determine its
effectiveness in predicting liver disease and providing
meaningful health insights to users. The platform
successfully allowed users to register, input medical
parameters, and receive liver health predictions along with
a calculated health score. Testing results showed that the
prediction module accurately processed input data and
generated results based on the trained machine learning
model. The system was able to identify potential risks
associated with abnormal liver function parameters such
as elevated bilirubin and enzyme levels. Users who tested
the platform reported that the interface was simple,
intuitive, and easy to use. The input process was
straightforward, and the visual representation of results
helped users better understand their liver health status.
The inclusion of a health score and graphical insights
made complex medical data more accessible to
non-technical users. The evaluation also demonstrated that
the system can serve as a useful health awareness and
early screening tool for individuals. By highlighting
possible risk factors and providing personalized
recommendations, the platform encourages users to take
preventive measures and seek medical advice when
necessary. Overall, the results indicate that LiverGuard
provides an effective approach for liver disease prediction
and health assessment.
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Table 5.3: Shows the performance and function of
LiverGuard system components.

The system not only assists in early detection but also
promotes awareness and proactive healthcare practices,
making it a valuable tool for improving overall well-being.

5.1 Liver Disease Prediction Similarity Results

Input Predicted Prediction | Risk Level
Parameters |Condition Score
(User Case)
High Fatty 0.92 High
Bilirubin, Liver
High SGPT
Normal Healthy | 0.88 Low
Bilirubin,
Mild SGOT
Elevated Hepatitis| 0.95 Very High
Enzymes
High Alkaline] Liver 0.90 High
Phosphatase | Disorder

Table 5.1: Shows how different user medical inputs are
mapped to predicted liver conditions using machine
learning-based analysis.

This table demonstrates that the LiverGuard model can
effectively analyze medical parameters and predict possible
liver conditions. High prediction scores indicate accurate
classification, helping users understand their liver health
status and take preventive measures

5.2 Performance Comparison Between Traditional
Diagnosis and Al-Based LiverGuard System

Parameter Traditional Al-Based
Diagnosis LiverGuard
Methods System
Prediction Accuracy | 65% 92%
Diagnosis Process Manual Automatic (ML
(Doctor-based) Model)
Response Time Slow Fast
Accessibility Limited Easily
Accessible
(Web-based)
Early Detection Moderate High

Table 5.2: Shows system performance comparison between
traditional liver disease diagnosis methods and Al-powered
LiverGuard system.

5.3 System Component Performance Analysis

Performan
ce

Component Function

Prediction Module | Analyzes medical inputy High
and  predicts live] accuracy

disease
Health Scord Generates liver health| Effective
Engine score
Database System | Stores user data and | Scalable
prediction history
Visualization Displays graphs and Clear &
Module insights Interactive
User Interface Handles user interaction| Responsive
and input

ISSN: 2455-135X

https://www.ijcsejournal.org/

Page 288



https://www.ijcsejournal.org/

ISSN: 2455-135X

International Journal of Computer Science Engineering Techniques (IJCSE) Volume 10 Issue 2 ,Mar-Apr 2026

ISSN : 2455-135X

V1. CONCLUSION

LiverGuard is a web-based liver disease prediction and
health assessment system designed to evaluate users’ liver
health using machine learning techniques. The platform
allows users to input medical parameters, analyzes the
data using a trained model, and generates prediction
results along with a liver health score and personalized
recommendations. The system addresses the growing need
for early detection of liver diseases by providing an
accessible and easy-to-use tool that helps individuals
identify potential health risks. By promoting awareness
and preventive healthcare practices, LiverGuard assists
users in understanding their health condition and
encourages timely medical consultation. The project
demonstrates how modern web technologies and machine
learning can be effectively combined to develop intelligent
healthcare solutions. In the future, the system can be
enhanced by incorporating advanced features such as
real-time health monitoring, integration with healthcare
APIs, improved model accuracy using deep learning
techniques, and multilingual support for wider
accessibility. With further development, LiverGuard has
the potential to be implemented in healthcare institutions
and used as a supportive tool for early screening and
health awareness among the general population.
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