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Abstract: The rising prevalence of chronic diseases such as heart disease, diabetes, and kidney disease presents a significant
challenge to global healthcare systems. These conditions are often interrelated, sharing common risk factors caused by
lifestyle habits, making early detection crucial for effective management and prevention. However, traditional diagnostic
methods typically focus on individual diseases in isolation, limiting their ability to provide comprehensive insights into a
patient’s overall health. This often delays timely interventions, leading to increased complications and healthcare costs.

This project focuses on developing a system designed to predict the risk of heart disease, diabetes, and kidney disease
by analyzing patient health data, including clinical measurements and reported symptoms. The system aims to enhance
diagnostic accuracy by identifying patterns across these conditions, enabling healthcare providers and individuals to make
informed decisions. By addressing these critical health concerns collectively, the project aspires to support timely and
efficient disease management, ultimately contributing to improved patient outcomes and reduced strain on healthcare
resources.
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I INTRODUCTION

In recent years, the rapid advancement of artificial
intelligence (Al) has significantly impacted various domains,
including healthcare. Chronic diseases, such as diabetes,
cardiovascular disorders, and respiratory illnesses, pose a
substantial burden on global healthcare systems. Early
prediction and risk assessment of such diseases can improve
patient outcomes and reduce medical costs. This project, "Al-
Driven Health Risk Prediction for Interconnected Chronic
Diseases," aims to leverage Al and machine learning
techniques to analyze patient data and predict potential health
risks. By integrating various health parameters and medical
history, the system can provide valuable insights into early
intervention  strategies and personalized healthcare
recommendations.

The proposed Al-driven model utilizes deep learning
algorithms and statistical analysis to identify patterns in
patient data, enabling accurate risk assessment. By
implementing a robust and scalable system, this project seeks
to support healthcare professionals in making informed
decisions. Furthermore, it contributes to the growing field of
Al- assisted healthcare solutions, improving efficiency and
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accessibility in medical diagnostics.

> Motivation

Chronic diseases account for a significant percentage of
global mortality and healthcare expenses. Traditional
diagnostic methods often rely on periodic check-ups and
subjective assessments, which may delay early detection. Al
and machine learning offer a promising alternative by
automating risk assessment, reducing human error, and
providing real-time analysis. The motivation behind this
project is to harness Al capabilities to improve chronic
disease prediction, ultimately leading to better patient care
and proactive health management. Additionally, integrating
Al into healthcare can optimize resource allocation and
personalized treatment plans.

» Scope

The project encompasses the development and
implementation of an Al-based predictive model for chronic
disease risk assessment. It focuses on collecting and
processing patient health records, applying advanced
machine learning algorithms, and generating predictive
insights. The scope extends to the validation of the model
using real-world datasets, ensuring its accuracy and reliability.
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Additionally, the project includes the development of a user-
friendly interface for healthcare providers and patients to
access risk assessments and recommendations. Future
enhancements may involve integrating wearable health
monitoring devices and expanding the dataset to improve
prediction accuracy across diverse populations.

» Project Outline

The project begins with a thorough literature review to
analyze existing Al-driven healthcare solutions and chronic
disease prediction models. Next, relevant patient health
records, medical history, and necessary parameters are
collected to form a comprehensive dataset for model training.
Following this, advanced machine learning algorithms are
developed and applied to extract meaningful patterns and
predict potential health risks. Logistic Regression and
Random Forest were used for diabetes prediction; KNN,
Random Forest, SVM, and Decision Tree for heart disease
prediction; and CNN for kidney disease prediction. Once the
model is built, a user-friendly system interface is designed for
seamless integration, enabling both healthcare professionals
and patients to access predictive insights. The final stage
involves rigorous testing and validation using real-world
datasets to ensure accuracy and reliability, followed by the
deployment of the system and potential future enhancements,
such as wearable device integration and expanded datasets for
improved predictive capabilities.

1. LITERATURE SURVEY

Krishnaiah et al. (2015), in their paper "Predictive
Modeling for Multiple Diseases Using Machine Learning
with Feature Engineering", explored the application of K-
Nearest Neighbors (KNN) and Fuzzy K-NN techniques.
Their work highlighted the critical role of feature selection
and model optimization in improving the accuracy of disease
prediction models.

Al-Mallah et al. (2016) proposed a hybrid deep
learning architecture in their work "Multiple Disease
Prediction Using Hybrid Deep Learning Architecture”. The
model employed Convolutional Neural Networks (CNN) and
Long Short-Term Memory (LSTM) networks. The results
demonstrated high accuracy in predicting multiple diseases,
which helps medical professionals make better clinical
decisions.

Kamboj et al. (2020) presented a model titled "A
Machine Learning Model for Early Prediction of Multiple
Diseases to Cure Lives", using Logistic Regression, Support
Vector Machine (SVM), and K-Nearest Neighbors (KNN).
The study emphasized the usefulness of machine learning
models in the early detection of diseases, leading to improved
patient care and timely interventions.

Kolli et al. (2021), in their research "Symptoms-Based
Multiple Disease Prediction Model Using Machine Learning
Approach”, utilized the Random Forest algorithm. The model
achieved high prediction accuracy and was shown to be
effective in assisting healthcare providers with better-
informed decisions.
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Chauhan et al. (2021) addressed the challenges of
disease diagnosis in resource- limited settings in their work
"Multiple Disease Prediction Using Machine Learning
Algorithms”. By employing various machine learning
algorithms including SVM and Decision Trees, they
demonstrated that predictive models can significantly aid in
early disease recognition and improve medical accessibility.

1. PROPOSED METHODOLOGY
» The Proposed System Follows a Structured Approach:

e Data Collection: Patient records, medical history, and
clinical data are gathered.

e Data Preprocessing: Handling missing values, feature
scaling, and normalization for numerical data.

Image preprocessing for kidney disease dataset using
OpenCV.

e Feature Engineering: Extracting meaningful features using

Pandas and Scikit-learn Applying feature selection
techniques to optimize model performance

v" Model Selection:

= Diabetes: Logistic Regression, Random Forest (95%-96%
accuracy)

= Heart Disease: KNN (87%), Random Forest, SV M,

= Decision Tree

= Kidney Disease: CNN

» Model Training & Evaluation:
Training each model and comparing performance.

e Diabetes Prediction; Logistic Regression (95%) and
Random Forest (96%).

e Heart Disease Prediction: KNN (87%), Random Forest,
SVM, Decision Tree.

¢ Kidney Disease Prediction: CNN for image classification.
> Tools Used

NumPy & Pandas: Data manipulation and preprocessing.
Scikit-learn: Implementation of ML models.

Matplotlib: Data visualization.

OpenCV: Image preprocessing for kidney disease
classification.

e Deployment: Integrating models into a user- friendly
system for accessibility.

Iv. SYSTEM DESIGN
» The System Comprises:

e User Interface: Web-based platform for user interaction.
e Backend Processing: Python-based ML models for
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¢ Visualization Tools: Matplotlib,seaborn for graphical

representation of predictions.
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Fig 2 Class Diagram
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Fig 7 Deployment Diagram
V. RESULTS

> Diabetes Prediction:
Logistic Regression achieved 95% accuracy, while Random Forest achieved 96% accuracy.

IJISRT25APR847 WWW.ijisrt.com 4482


https://doi.org/10.38124/ijisrt/25apr847
http://www.ijisrt.com/

Volume 10, Issue 4, April — 2025 International Journal of Innovative Science and Research Technology

ISSN No: -2456-2165 https://doi.org/10.38124/ijisrt/25apr847

Diabetes Prediction

Enter Patient Details

Heart Disease Prediction

Enter Patient Details

Fig 8 Diabetes Prediction
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» Heart Disease Prediction:
KNN achieved the highest accuracy of 87%. Other models (Random Forest, SVM, Decision Tree) were evaluated for
comparison.

Fig 9 Heart Prediction
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» Kidney Disease Prediction:
CNN-based model effectively classified kidney disease using medical imaging

Health Risk Prediction

Kidney Disease Detection

Upload a CT-SCAN Image

Fig 10 Kidney Disease Prediction:
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Used SVM for final prediction which takes inputs from 3 models’ predictions: diabetes prediction, heart prediction, kidney

prediction and gives final prediction.

Overall Health Risk Prediction: High Risk

Fig 11 Final Life Risk Prediction

VI. CONCLUSION

This project demonstrates how Al can significantly
improve disease prediction accuracy. By leveraging machine
learning models, we effectively analyzed patient data for
diabetes, heart disease, and kidney. disease. The integration
of multiple algorithms allowed for better comparisons,
leading to the selection of the most accurate models for each
disease It is a significant step toward the future of healthcare,
by providing accurate predictive models for chronic diseases
such as diabetes, heart disease, and kidney disease. patient-
specific risk assessments, and a strong focus on
interpretability and preventive care. As it moves toward real-
world applications, its impact on healthcare practices and
patient outcomes is expected to be substantial. The project
highlights the transformative power of technology when
combined with healthcare, patient-centered care, and
collaboration.

FUTURE SCOPE
» Future Improvements Will Include:

¢ Al Model Enhancements
Advanced deep learning techniques such as neural
networks can be used to improve accuracy.

e Personalized Health Recommendations
Future iterations can provide Al driven personalized
healthcare advice based on risk factors.

¢ Cloud-Based Deployment
The system can be hosted on cloud platforms for
scalability and accessibility from anywhere.

e Multi-Language Support

Adding support for multiple languages can make the
system more user-friendly for diverse populations.
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¢ Integration with Electronic Health Records (EHR)
The system can be linked to hospital databases to assist
doctors with predictive analysis.

e Automated Risk Alerts
Al can be enhanced to send notifications or alerts when
a patient’s risk factor crosses a critical threshold

e Integration with More Diseases
In the future, the system can be extended to integrate
additional diseases for comprehensive health risk prediction.
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