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Abstract - This paper presents Intelli Health Care, a unified
Java Spring Boot application that leverages machine learning
for disease prediction and automated healthcare workflows.
The system employs a multi-algorithm ensemble approach,
combining Decision Tree, Random Forest, and Naive Bayes
classifiers to improve diagnostic reliability. It features role-
based access for doctors, patients, and lab technicians,
enabling appointment scheduling, prescription generation,
and lab test management. Additionally, Al integration allows
real-time medicine composition lookup via the Llama API
Automated email notifications  streamline  patient
communication, ensuring efficient healthcare delivery. The
proposed system enhances decision-making, reduces manual
workload, and provides an intelligent, scalable solution for
digital healthcare transformation.
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1. INTRODUCTION

The healthcare industry is undergoing a transformative shift,
driven by the integration of advanced technologies such as
artificial intelligence (Al), machine learning (ML), and web-
based platforms. These innovations aim to address critical
challenges in healthcare delivery, including inefficiencies in
patient-doctor communication, delayed diagnostics, and the
growing demand for personalized care. In this context, the
development of intelligent systems that streamline
healthcare workflows, enhance diagnostic accuracy, and
improve patient outcomes has become a priority. This paper
introduces Intelli Health Care, a web-based platform
designed to bridge the gap between patients, doctors, and
lab technicians by leveraging cutting-edge technologies to
create a seamless and efficient healthcare ecosystem. The
Intelli Health Care platform is built on a robust backend
framework using Java Spring Boot, ensuring scalability,
security, and efficient data management [1]. [t incorporates
Python-based Al models for predictive analytics, enabling
accurate disease prediction based on patient symptoms [4].

The platform supports multi-role functionality, allowing
patients to book appointments, doctors to create
prescriptions and schedule lab tests, and lab technicians to
upload reports. Automated email notifications ensure that
patients receive timely updates about their appointments,
prescriptions, and lab results, enhancing communication and
reducing manual effort. One of the standout features of
Intelli Health Care is its multi-algorithm ensemble approach
for disease prediction, which combines Decision Trees,
Random Forests, and Naive Bayes to analyze symptoms and
provide reliable diagnoses. Additionally, the platform
integrates the Llama API to deliver detailed information
about medicine composition and usage, empowering doctors
to make informed decisions. By combining these advanced
features, Intelli Health Care addresses key pain points in
healthcare delivery, such as delayed diagnostics, inefficient
workflows, and limited access to medical information [2].

1.1 Motivation

The motivation behind this project stems from the growing
need for intelligent healthcare solutions that can handle the
increasing complexity of medical data while providing user-
friendly interfaces for all stakeholders. Existing systems
often lack integration between Al-driven diagnostics and
practical healthcare workflows, leading to fragmented and
inefficient processes. Intelli Health Care aims to overcome
these limitations by offering a unified platform that
integrates Al, ML, and web technologies to deliver a
comprehensive healthcare solution. This paper presents the
design, implementation, and evaluation of the Intelli Health
Care platform. The following sections discuss the system
architecture, the Al models used for disease prediction, the
integration of the Llama API for medicine information
retrieval, and the platform’s multi-role functionality. The
results demonstrate the platform’s effectiveness in
improving healthcare workflows, enhancing diagnostic
accuracy, and providing a user-friendly experience for
patients, doctors, and lab technicians. By leveraging the
power of Al and web technologies, Intelli Health Care
represents a significant step forward in the evolution of
intelligent healthcare systems [5].
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1.2 Key Contributions

The key contributions of this research include:

e Al-Driven Disease Prediction - Implementing a
multi-algorithm ensemble model to enhance the
accuracy of medical diagnosis.

e Automated Healthcare Workflows - Enabling
doctors to generate prescriptions, schedule lab
tests, and manage patient records efficiently.

e Integration with Al APIs - Utilizing Llama API for
medicine  composition lookup, improving
prescription accuracy.

e Real-Time Communication & Notifications -
Automating email notifications for appointments,
prescriptions, and lab reports.

e Scalable Web Architecture - Using Java Spring
Boot to ensure a secure, efficient, and scalable
healthcare system.

1.3 Paper Structure and Organization

This research paper is structured to provide a
comprehensive understanding of the Intelli Health Care
system, detailing its design, implementation, and results. The
paper is divided into several sections, each covering a
specific aspect of the study.

The Introduction section provides an overview of the
project, its objectives, and the motivation behind developing
an Al-assisted healthcare platform. The Literature Review
explores existing research and technologies related to
disease prediction models, healthcare management systems,
and APl integrations. The Methodology section describes the
approach used in developing the system, including data
collection, preprocessing, and model training.

The Implementation section details the technologies,
frameworks, and system components used to build the
platform, while the User Interface Overview presents
snapshots of the application along with descriptions of its
functionalities. The System Architecture and Workflow
section explains the system’s structural design, including the
data flow diagram and a detailed workflow overview.

The Results section presents the performance evaluation of
the machine learning models and the overall efficiency of the
system, highlighting the platform’s ability to deliver accurate
disease predictions and streamline healthcare workflows.
The Conclusions section summarizes the key findings,
underscores the platform’s contributions to the healthcare
domain, and outlines potential future improvements, such as
expanding the disease prediction model to include rare
conditions and integrating real-time data from wearable
devices. Finally, the References section lists all sources and

research materials used in the study, ensuring transparency
and credibility.

2. LITERATURE REVIEW
2.1 Foundational Concepts and Prior Work

The development of digital healthcare systems has gained
significant attention in recent years, with researchers
exploring various technologies to improve medical
administration, resource management, and disease
prediction [6]. Web-based platforms have emerged as a
powerful tool for streamlining healthcare workflows,
enabling efficient management of doctor schedules, patient
data, and medical records [1]. These platforms leverage
online infrastructures to enhance accessibility and
operational efficiency, aligning with the goals of modern
healthcare systems like Intelli Health Care.

Scalability and modularity are critical factors in designing
healthcare systems, as highlighted by the use of lightweight
J2EE frameworks for medical resource management [2]. Such
frameworks provide flexible and extensible architectures that
support statistical analysis and decision-making, making
them ideal for accommodating diverse healthcare roles and
functionalities. This approach resonates with the backend
architecture of Intelli Health Care, which utilizes Java Spring
Boot for robust and scalable web application development.

Machine learning algorithms have also proven effective in
disease prediction, particularly in resource-constrained
environments. For instance, the Naive Bayes algorithm has
been used to predict heart disease based on health
parameters such as age, weight, and physical activity,
achieving an accuracy of 71-73% despite its assumption of
variable independence [3][4]. This underscores the potential
of machine learning in healthcare, motivating the use of
multi-algorithm ensemble methods in Intelli Health Care to
improve prediction accuracy and reliability.

The reviewed studies highlight key concepts that have
influenced the design and development of Intelli Health Care:

e Web-based Platforms: Online infrastructures
enhance medical administration by improving
accessibility and operational efficiency [1].

e Extensibility and  Modularity: Scalable
architectures, such as those based on J2EE
frameworks, enable the development of flexible and
maintainable healthcare systems [2].

® Machine Learning for Disease Prediction:
Algorithms like Naive Bayes demonstrate the
potential of Al in healthcare, supporting the use of
ensemble methods for more accurate predictions

[31[6][7]-
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These concepts collectively provide a strong foundation for
Intelli Health Care, integrating Al-driven predictions, scalable
infrastructure, and automated workflows to create a
comprehensive healthcare management platform.

2.2 Limitations and Future Directions

While existing research has made significant strides in
digital healthcare systems, several gaps remain that
Intelli Health Care aims to address:

¢ Limited Integration of Al and Workflow
Automation: Many existing systems focus either on
Al-driven diagnostics or workflow management, but
few integrate both effectively [5]. Intelli Health Care
bridges this gap by combining disease prediction
models with automated  workflows for
appointments, prescriptions, and lab tests.

e Lack of Multi-Role Functionality: Most platforms
cater to a single user group, such as patients or
doctors, neglecting the need for seamless interaction
between multiple stakeholders. Intelli Health Care
supports distinct roles for patients, doctors, and lab
technicians, ensuring a holistic approach to
healthcare management.

¢ Insufficient Use of Ensemble Methods: While
individual machine learning algorithms like Naive
Bayes have been explored for disease prediction,
there is limited research on the application of
ensemble methods to improve accuracy and
reliability. Intelli Health Care addresses this by
combining Decision Trees, Random Forests, and
Naive Bayes for enhanced predictions [7].

® Real-Time Data Integration: Many systems do not
leverage real-time data from wearable devices or
other 10T sources, limiting their ability to provide
dynamic and personalized healthcare solutions.
Future iterations of Intelli Health Care could explore
integrating real-time data to further enhance its
predictive capabilities.

By addressing these gaps, Intelli Health Care aims to advance
the field of digital healthcare systems, offering a more
integrated, scalable, and intelligent solution for modern
healthcare challenges.

3. SYSTEM ARCHITECTURE AND WORKFLOW

The Workflow Diagram illustrates the logical flow of actions
within the Intelli Health Care system, showcasing how
various user roles interact with different functionalities. It
provides a clear visualization of the processes involved, such
as appointment booking, prescription generation, lab test
scheduling, and disease prediction, while highlighting the
flow of information between patients, doctors, and lab

technicians. This diagram serves as a foundational tool for
understanding the system’s architecture and ensuring
efficient data management across all modules.

Fig -1: Workflow Diagram

The system comprises four primary user roles:

1) Receptionist - Manages patient appointments,
sends confirmations, and tracks patient activity.

2) Patient - Inputs symptoms for disease prediction,
books lab tests, and receives prescriptions from
doctors.

3) Lab Technician - Processes lab tests and sends
reports to doctors for analysis.

4) Doctor - Uses the disease prediction model, views
patient history, processes lab test results, and
creates prescriptions.

The Intelli Health Care system follows a structured workflow
to streamline healthcare processes, ensuring efficient
interactions between patients, doctors, and lab technicians.
Below is a step-by-step breakdown of the system'’s
workflow:

e User Authentication & Role-Based Access:
Patients, doctors, and lab technicians log in through
an authentication portal. Role-based access control
ensures that users can only access relevant system
functionalities.

e Patient Activities: Patients can book doctor
appointments, input symptoms for disease
prediction, and view prescriptions and lab reports
online.

® Doctor Activities: Doctors access patient records,
including medical history and lab reports. They
utilize the disease prediction module for diagnosis
support, prescribe medications, and retrieve
medicine compositions via the Llama APIL.

e Lab Technician Activities: Lab technicians process
lab test bookings and upload test reports for
doctors to review.
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¢ Disease Prediction Workflow: Patients enter
symptoms into the system. The Java Spring Boot
backend sends symptom data to the Flask-based ML
model. The ML model predicts diseases using
Decision Tree, Random Forest, and Naive Bayes
algorithms, the predicted disease is displayed.

¢ Medicine Composition Lookup: Doctors enter the
prescribed medicine name, the system calls the
Llama API to retrieve composition details. The
retrieved medicine information is displayed to
doctors for reference.

e Appointment & Prescription Management:
Patients receive automated appointment
confirmations. Doctors generate prescriptions,
which are securely stored and shared digitally.

e System Deployment & Data Storage: Patient
records, prescriptions, and lab reports are securely
stored in a MySQL database for easy retrieval and
long-term storage.

4. METHODOLOGY

The development of Intelli Health Care follows a structured
methodology that integrates web-based healthcare
management with machine learning (ML) models for disease
prediction. The system is designed using a modular and
layered architecture, ensuring scalability, maintainability,
and high performance. The methodology is divided into
multiple phases, including requirement analysis, system
design, machine learning model development, backend
implementation, Flask-based ML integration, APl integration,
and testing.

The requirement analysis phase involved identifying the key
stakeholders—doctors, patients, and lab technicians—and
their specific needs. The system was designed to provide
separate user accounts with role-based access control.
Patients can book appointments with doctors, while doctors
can generate prescriptions and schedule lab tests.
Automated email notifications ensure seamless
communication between stakeholders. For the backend
development, Java Spring Boot was chosen due to its
efficiency, security, and ability to handle high-performance
backend operations. The backend manages user
authentication, appointment scheduling, prescription
generation, and interaction with the disease prediction
system. MySQL serves as the primary database, ensuring
structured storage of patient records, medical history, and
appointment details.

The backend exposes RESTful APIs, enabling smooth
communication with both the frontend and external services.
The disease prediction model is implemented separately as
an integrated Flask application using Python.

The model employs a multi-algorithm ensemble approach,
combining Decision Tree, Random Forest, and Naive Bayes
classifiers. It takes symptoms as input and predicts the
likelihood of a specific disease. The Flask application serves
as an API endpoint, allowing the Java Spring Boot backend to
send symptom data and receive disease predictions in real
time. This integration ensures that the ML model operates
independently while being seamlessly connected to the
healthcare platform.

To enhance usability and automation, the Llama API is
integrated for medicine composition lookup. When a doctor
enters a medicine name, the system retrieves detailed
information, including composition, use cases, and dosage.
This feature assists healthcare professionals in making
informed prescription decisions, reducing the need for
external reference materials.

The final phase involves testing and validation. The system
underwent multiple testing stages, including unit testing,
integration testing, and user acceptance testing. The Flask-
based ML model was evaluated using metrics such as
accuracy and precision to ensure reliable predictions. The
web application was tested for performance, security, and
usability to ensure smooth operation across different user
roles.

By combining Java Spring Boot for backend processing, a
Flask-integrated disease prediction model, and API-based
enhancements, Intelli Health Care delivers an intelligent,
automated, and scalable healthcare management system.
The structured methodology ensures that the platform
meets the requirements of modern healthcare delivery while
maintaining efficiency, security, and high accuracy in disease
prediction.

5. IMPLEMENTATION
5.1 Project Architecture (MVC Pattern)

A. Model (Data Layer)

This layer defines database entities and handles data
persistence using Spring Data JPA. The primary entities
include:

® User - Represents common attributes for Patients,
Doctors, Lab Technicians, and Receptionists.

® Patient - Stores patient details and medical history.

® Doctor - Manages doctor-specific details and
assigned patients.

® Lab Technician - Handles lab test processing and
reporting.

® Appointment - Maintains appointment scheduling
and tracking.

e Lab Test - Stores lab test bookings and reports.
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® Prescription - Contains prescriptions generated by
doctors.

B. Controller (API Layer)
This layer provides RESTful APIs to manage system
functionalities. Key controllers include:
e AuthController - Handles authentication and role-
based access control.
e AppointmentController - Manages appointment
bookings and confirmations.
e LabTestController - Oversees lab test scheduling
and report generation.
® DiseasePredictionController - Communicates with
the Python-based disease prediction module.

® PrescriptionController - Manages prescription
generation and Llama API integration for medicine
lookup.

C. Service (Business Logic Layer)
This layer contains business logic and manages interactions
between controllers and repositories. Key services include:

® DiseasePredictionService - Interfaces with the
Python model for disease diagnosis.

® AppointmentService - Handles scheduling, updates,
and notifications. It also sends automated emails to
patients for appointment confirmations.

® LabTestService - Manages lab test processing and
reporting, ensuring that lab results are securely
stored and accessible.

® PrescriptionService - Stores prescriptions and
integrates with the Llama API for medicine
composition lookup. It also facilitates automated
email notifications to patients, delivering their
prescriptions along with authentication details for
secure access.

D. Repository (Data Access Layer)
The Spring Data JPA repository layer facilitates data access
and management. Key repositories include:

e UserRepository

® AppointmentRepository
® LabTestRepository

® PrescriptionRepository

5.2 Disease Prediction Model Training

The disease prediction model in Intelli Health Care is
designed to help patients get an initial understanding of their
possible diagnosis based on their symptoms. The model is
trained using a supervised learning approach, where labeled
datasets containing symptoms and their corresponding
diseases are used to build predictive models [8]. Each data
entry consists of a set of symptoms as input features and a
disease label as the output. Before training, data

preprocessing steps such as handling missing values,
encoding categorical symptoms into binary representations
(indicating presence or absence), and feature selection are
applied to improve model accuracy.

Three machine learning algorithms—Decision Tree, Random
Forest, and Naive Bayes—are used for disease prediction
[7]1[8]- The Decision Tree model applies a hierarchical
structure to classify diseases based on symptom-based
decision rules. Random Forest, an ensemble method,
enhances prediction stability by combining multiple decision
trees, reducing the risk of overfitting. Naive Bayes, a
probabilistic classifier based on Bayes’ Theorem , assumes
symptom independence and calculates the likelihood of a
disease occurring given the input symptoms [4]. The dataset
is divided into training and testing sets, typically following
an 80-20 split, and the models are trained independently.

The performance of each model is evaluated using the
accuracy score, which measures the proportion of correct
predictions out of the total predictions made. Higher
accuracy indicates better model performance. However,
instead of selecting the best-performing model, the
predictions from all three models—Decision Tree, Random
Forest, and Naive Bayes—are displayed to the patient. This
feature allows patients to compare different algorithmic
outputs, giving them a general idea of potential diagnoses
before consulting a doctor. The purpose of this model is not
to replace professional medical advice but to provide
patients with an Al-assisted preliminary assessment based
on their reported symptoms.

5.3 Disease Prediction Model Integration

The disease prediction module is implemented using Python
and integrated into the Spring Boot backend via a Flask
application. The disease prediction system operates by first
collecting symptom data from patients through the user
interface. This data is then transmitted to the Java Spring
Boot backend, which forwards it to a Flask-based Python
service via a REST API. The machine learning model,
implemented using Decision Tree, Random Forest, and Naive
Bayes algorithms, processes the input data to predict the
most probable disease. The Python model is deployed as a
microservice, ensuring modularity and scalability. The
Spring Boot application communicates with the Flask service
through API calls, facilitating seamless integration between
the two components.

5.4 Llama API
Composition Lookup

Integration for Medicine

The system integrates the Llama API to provide detailed
medicine composition information based on prescriptions.
When prescribing medication, doctors enter the name of a
medicine into the system. The backend, powered by Java
Spring Boot, then sends a request to the Llama API to fetch
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relevant details about the prescribed drug. Once the API
responds, the system retrieves the composition data and
displays it to the doctor, ensuring they have accurate and up-
to-date information. The integration between the Spring
Boot backend and the Llama API is achieved through API
requests, allowing seamless retrieval of medicine details.
The fetched data is stored in the database for future
reference, enhancing prescription accuracy and supporting
informed medical decisions.

6. SYSTEM INTERFACE AND FEATURES

CommunityCare Diagnostics

Patient login

Where compassion
meets expertise

Fig -2: Patient Login Page

The login page serves as the entry point for patients to
access the healthcare system. It features fields for entering
login credentials, ensuring secure authentication. Patients
can log in to book appointments, view prescriptions, and
access their medical records.

The homepage provides an overview of the healthcare
application, displaying key functionalities and navigation
options. Itincludes quick access to appointment booking, lab
reports, prescriptions, and disease prediction services,
offering a seamless user experience.

CommunityCare Diagnostics

Previous prescriptions
at one place.

List of prescription

Cardiology Neurology

Orthopedic Oncology

Explore our Centres of

Dermatology Optthaimology

Clinical Excellence

Endocrinology Urology

Fig -3: Homepage

The Prescription Generation page enables doctors to provide
informed diagnoses and treatment plans by incorporating
essential patient health metrics. Doctors can enter details
such as the patient's weight, height, and Sp02 levels, which
help in assessing the patient's overall health condition.

Doctors generate prescriptions that include recommended
medications, dosages, and any necessary precautions.

Dr. Manish

CommunityCare Diagnostics
N MBBS (Psychiateist)

Advice e

Patient name: Meghana Nair
Age: 22 years

Previous Medical Records

Fig -4: Prescription Generation

# Disease Predictor - o x

CommunityCare Diagnostics

Disease Predictor using Machine Learning

Symptom 1 congestion —i DecisionTree
Symptom 2 hest_pain —i RandomForest
Symptom 3 back pain — NaiveBayes
Symptom 4 knee_pain —i

Symptom 5 dizziness — |

DecisionTree |Osteoarthristis

RandomForest [Hypertension

NaiveBayes Hypertension

Fig -5: Disease Predictor window

The Disease Predictor section of the application enables
patients or doctors to input symptoms for disease
prediction. The system processes the data using machine
learning models (Decision Tree, Random Forest, and Naive
Bayes) and provides a predicted diagnosis, aiding in early
disease detection.

Table -1: Feature list

Feature Description

Book Appointment Patients can schedule appointments

with doctors.

Disease Prediction Predicts diseases based on patient

symptoms using ML.

Lab Test Lab technicians process and upload
Management test reports

Prescription Doctors generate prescriptions and
Management retrieve medicine details.

Medicine Lookup Uses Llama API to fetch medicine

compositions
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7. RESULTS

The Intelli Health Care system successfully integrates
machine learning-based disease prediction, prescription
management, and automated medicine composition lookup
into a comprehensive healthcare management platform. The
disease prediction model achieved an impressive 95%
accuracy on the test dataset, utilizing Decision Tree, Random
Forest, and Naive Bayes classifiers. Among these, Random
Forest demonstrated the highest accuracy due to its
ensemble learning approach, improving generalization and
minimizing overfitting. However, rather than relying on a
single model, the system displays predictions from all three
algorithms, allowing patients to compare different outputs
before consulting a doctor. The healthcare management
system, built using Java Spring Boot and following the
Model-View-Controller (MVC) architecture, demonstrated
high efficiency in handling core functionalities such as
appointment scheduling, lab test management, and
prescription generation. Patients could seamlessly book
appointments, while lab technicians efficiently processed
test reports. Doctors accessed an integrated dashboard
where they could view patient histories, lab reports, and
generate prescriptions digitally, reducing manual errors and
improving accessibility.

To enhance prescription accuracy, the system integrates
Llama API for medicine composition lookup, allowing
doctors to retrieve real-time medicine composition details
with minimal response time. The API delivered information
within seconds, improving prescription efficiency.
Performance testing showed optimized API response times,
ensuring minimal delays in disease prediction and medicine
lookup. The system’s user-friendly interface provided
seamless navigation for patients and doctors, enabling
efficient access to medical records, lab reports, and Al-
generated diagnoses. While the Intelli Health Care system
has proven to be effective, future enhancements could
include an Al-powered chatbot for patient queries,
automated appointment reminders, electronic health record
(EHR) integration, and blockchain-based secure medical data
storage to further improve system reliability and data
security.

8. CONCLUSION

The Intelli Health Care system demonstrates the successful
integration of machine learning and Al technologies to
improve healthcare management by combining disease
prediction, prescription management, and real-time
medicine composition lookup. The disease prediction model,
utilizing Decision Tree, Random Forest, and Naive Bayes
algorithms, provides patients with an Al-assisted
preliminary diagnosis, offering valuable insights before
consulting a doctor. The seamless integration of the Llama
APl enables doctors to retrieve accurate medicine
composition details, ensuring informed decision-making

while prescribing medications. With a strong focus on
usability and performance, the platform effectively manages
appointments, lab tests, and prescriptions while maintaining
secure data storage. Automated email notifications for
appointments, prescriptions, and authentication details
further enhance user experience and engagement. The
system’s scalable architecture allows for future
enhancements, such as integrating additional Al models,
supporting wearable health monitoring devices, and
enabling broader interoperability with hospital management
systems. The promising results from the disease prediction
models, along with the efficient operation of the platform,
highlight its potential to contribute significantly to the
evolving healthcare landscape, offering a step towards
smarter, Al-driven medical assistance.
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