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ABSTRACT: The TeleCare project addresses rural healthcare challenges by providing a web-based telemedicine
platform that connects patients in remote areas with urban doctors. It integrates Firebase Authentication for secure,
role-based access, and Jitsi Meet for real-time video consultations. A key feature is the Al-powered medical chatbot
using the Gemini API, which assists users by analyzing symptoms and offering preliminary health guidance. The
platform also supports multi-language functionality to serve users from diverse regions. With an appointment-based
system that ensures organized consultations, TeleCare delivers a scalable, intelligent, and accessible healthcare solution
tailored for underserved rural communities.
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I. INTRODUCTION

Access to healthcare remains a critical issue in rural areas due to limited facilities, long travel distances, and a shortage
of specialized professionals. These challenges often prevent timely medical care, resulting in deteriorating health and
preventable outcomes. While telemedicine offers a promising solution, existing platforms frequently fail to address
specific rural needs such as accessibility, language barriers, and intelligent guidance.

TeleCare: Al-Assisted System to Connecting Rural Patients to Urban Doctors aims to overcome these gaps by enabling
remote consultations through a user-friendly web platform. It integrates Firebase Authentication for secure, role-based
login, Jitsi Meet for video consultations, and Gemini API for Al-powered symptom analysis. The system also includes
multi-language support to serve diverse users, offering a scalable and effective telehealth solution for underserved rural
populations.

II. LITERATURE SURVEY
Nagaraja et al. [1] analyzed Indian doctors' views on telemedicine, highlighting its benefits during emergencies and

challenges like data privacy and lack of training. However, rural-specific infrastructure issues were not deeply
explored.
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Anawade et al. [2] reviewed telemedicine’s role in enhancing healthcare access, especially during the COVID-19
pandemic. Though effective in reducing costs and improving flexibility, the paper lacked technical depth on
implementation challenges.

Valencia-Arias et al. [3] studied global telemedicine adoption and proposed a sustainability framework. While
insightful, the research remained theoretical with limited practical evidence.

Haleem et al. [4] discussed telemedicine features like remote consultation and digital records. Despite its potential,
barriers such as digital illiteracy and poor rural connectivity were noted.

Lin et al. [5] proposed a system integrating appointment management and structured data to improve consultations.
However, Al integration and scalability were not addressed.

Abdellatif and Mohamed [6] introduced an IoT-based remote healthcare system. While promising, its dependency on
stable internet limits its effectiveness in rural areas.

Khemapech et al. [7] examined regulatory and cultural barriers in telemedicine adoption. Practical implementation
strategies were lacking in their analysis.

Craig and Patterson [8] provided a foundational view of telemedicine’s early impact but did not address modern
technologies such as Al or data privacy concerns.

III. PROPOSED METHODOLOGY AND DISCUSSION
System Architecture:

The TeleCare system is designed with simplicity, accessibility, and scalability in mind to cater to rural healthcare users.
The architecture follows a cloud-based, serverless model integrating modern technologies for seamless operation.

Frontend (React with TypeScript)

O Firebase
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Figure 1: Architecture of TeleCare

e The Patient Dashboard allows users to book appointments, join video consultations via Jitsi Meet, upload/view
medical documents, interact with an Al chatbot powered by the Gemini API, and access the platform in multiple

languages using il 8next.

e The Doctor Dashboard enables doctors to view appointments, join video calls, upload prescriptions, and access

patient history for better care delivery.

IJIRSET©2025 |

An 1SO 9001:2008 Certified Journal

14298



http://www.ijirset.com/

L\

ﬂ“gﬁ International Journal of Innovative Research of finpack
-I-J54j Science, Engineering and Technology (IJIRSET) d

|www.ijirset.com |A Monthly, Peer Reviewed & Refereed Journal| e-ISSN: 2319-8753| p-ISSN: 2347-6710|

Volume 14, Issue 5, May 2025
|DOI: 10.15680/1JIRSET.2025.1405434|

e The platform integrates key technologies such as Firebase for authentication and storage, Jitsi Meet for video calls,
Gemini API for Al interaction, and il8next for real-time language switching, ensuring a secure, scalable, and
accessible telemedicine experience.

Process Flow

The TeleCare system follows a streamlined process flow to ensure a role-based and user-friendly experience. The
process begins when a user accesses the platform through a web browser on either a desktop or mobile device. Users
log in using Google Sign-In, which is handled securely by Firebase Authentication.

Once authenticated, the system retrieves the user’s role — either Patient or Doctor — and redirects them to the
appropriate dashboard.

e Patients are provided access to features such as viewing available doctors, booking appointments, using
the Al chatbot for symptom analysis, uploading documents (prescriptions and insurance), and joining
scheduled video consultations through Jitsi Meet.

e Doctors can view upcoming appointments, consult with patients via Jitsi video calls, upload prescriptions
after consultations, and review the patient's medical history.

In cases where a user’s role is not defined or is invalid, the system prevents access and displays an “Unauthorized
Access” message to maintain platform security and integrity.

TeleCare — Process Flow Diagram

User Opens
TeleCare Website

Login with
Google

Role =
Patient? no l

Redirect to Redirect to
Patient Doctor
Dashboard Dashboard
View View Scheduled
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Doctors
" )
I
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(- — via Jitsi
Generate ¢
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Prescriptions
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Figure 2: Process Flow Diagram of TeleCare

IV. METHODOLOGY

Technologies Used
To build a secure, scalable, and user-friendly telemedicine platform, the following technologies were utilized:

e Frontend: Next.js (React with TypeScript), HTMLS, CSS3, Tailwind CSS
e Authentication: Firebase Authentication (Google Sign-In with Role-Based Access Control)
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e Video Consultation: Jitsi Meet integration for secure, real-time video calls
e Al Chatbot: Gemini API for symptom analysis and appointment suggestions
e Languages: Multilingual support using i18next for accessibility across diverse user groups

Development Process

e Identified challenges in rural healthcare access through research on existing telemedicine systems and user
needs.

e Defined essential features: video consultation, Electronic Health Records (EHR), insurance claim handling,
Al-powered chatbot, and multilingual support.

e Focused on affordable, flexible technologies suited to the needs of remote and bandwidth-limited regions.
e Designed a modular, component-based Ul using React and Tailwind CSS for responsiveness and ease of use.
o Implemented Firebase Authentication for secure login, role-based access, and protected routes.
e Integrated Jitsi Meet for appointment-based video consultations and Gemini API for Al chatbot-driven
symptom analysis.
Testing

The platform was tested using a mix of manual and automated methods to ensure functionality and usability:

Unit Testing: For components such as appointment forms, chatbot, and dashboards
Integration Testing: Verified complete flows like login — dashboard — video call
Cross-browser Testing: Conducted on Chrome, Firefox, and Edge

User Testing: Focused on usability under low-connectivity scenarios

Bug Fixing: Resolved issues like 404 errors, upload failures, and booking bugs

Implementation

The TeleCare platform is implemented as a responsive and serverless telemedicine system using modern web
technologies. It integrates Firebase Authentication, Jitsi Meet, Gemini API, and Firebase Storage to handle
authentication, video consultations, Al interactions, and file management. The system is lightweight, modular, and
optimized for accessibility in rural regions.

Built using Next.js (React with TypeScript) for a modular, scalable, and responsive frontend.
Tailwind CSS is used for clean, utility-first styling and mobile responsiveness.

Firebase Authentication enables secure Google Sign-In and role-based access for patients and doctors.
Jitsi Meet API allows browser-based, account-free video consultations.

Gemini API powers the Al chatbot for symptom analysis and consultation guidance.

i18next provides multilingual support (English, Hindi, Telugu) for rural language accessibility.

V. DISCUSSION

The platform is designed to address the unique healthcare challenges in rural areas. Firebase Authentication simplifies
access and enhances security, especially for users with limited technical skills. Jitsi Meet ensures easy and secure video
consultations without requiring third-party installations, which suits low-resource environments. The Gemini-powered
chatbot provides immediate symptom-based guidance, reducing unnecessary consultations and optimizing doctors’
time. Multi-language support ensures inclusivity, making the system accessible to users from diverse linguistic
backgrounds. The serverless and modular design of TeleCare ensures low maintenance, easy scalability, and high
adaptability for deployment in remote and underserved rural regions.
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VI. EXPERIMENTAL RESULTS

Patient Dashboard page
The dashboard provides patients access to doctor listings, appointments, Al chatbot, and document uploads. It was

tested for responsiveness and secure role-based access.
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Figure 1: Patient Dashboard of TeleCare
Find a Doctor Page

Displays a searchable list of available doctors with profile viewing and booking options. Verified for real-time data
fetching and user-friendly navigation
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Figure 2: Find a Doctor Page of TeleCare
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Appointment Booking Confirmation page

Patients can book doctor consultations, and a popup confirms the action with “Appointment booked successfully” for
user clarity.

Appointment Booked Successfully!

Figure 3: Appointment Booking Confirmation of TeleCare

Upcoming Appointments page

Shows all upcoming consultations for the patient with join and view options. Tested for accurate appointment display
and Jitsi Meet integration.
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Figure 4: Upcoming Appointments of TeleCare
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Consultation Video Conference Page
Enables secure video consultations using Jitsi Meet. Validated for stable video quality, timely access, and role-based
session links.
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Figure 5: Consultation Video Conference of TeleCare

Doctor Dashboard Page
Allows doctors to manage appointments, view patient history, and upload prescriptions. Tested for real-time updates
and doctor-specific routing.
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Figure 6: Doctor Dashboard of TeleCare
VII. CONCLUSION AND FUTURE WORK

The TeleCare platform successfully demonstrates the potential of leveraging modern web technologies and cloud
services to bridge the gap between rural patients and urban healthcare providers. By integrating tools like Firebase
Authentication, Jitsi Meet, and Gemini Al API, the system ensures a secure, scalable, and user-friendly healthcare
experience. Patients can easily schedule appointments, consult doctors through video conferencing, upload and retrieve
medical documents, and receive Al-based preliminary health guidance — all without the need for physical travel. The
inclusion of multi-language support has further improved accessibility, allowing users from diverse linguistic
backgrounds to navigate the system comfortably. Overall, TeleCare stands as a robust, cost-effective solution
addressing key challenges in rural healthcare delivery through a smart and inclusive approach.
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Future enhancements for TeleCare include integrating Electronic Health Records (EHR) with Blockchain technology to
ensure secure encryption and decryption of medical records. Adding real-time chat during consultations, automated
insurance claim processing, and payment gateway integration can make the system more comprehensive. Expanding
multi-language support and providing offline capabilities for low-connectivity areas will improve accessibility.
Additionally, incorporating Al-based predictive healthcare analytics can enable early disease detection and proactive
patient care.
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