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ABSTRACT: Accessing healthcare is a major issue in modern healthcare systems, frequently limited by a time-
consuming appointment scheduling process, long wait times, and poor patient care. This study presents a web-based
system for scheduling hospital appointments that was created with the MERN stack (MongoDB, Express, React, and
Node.js). On this platform, patients can register, log in, and schedule appointments with doctors according to their
availability, area of expertise, and specialty. Doctors are able to manage their schedules and access patient information.
Hospital admins benefit from the dashboard that helps in the management of doctors, patients, and appointments This
research contributes to the domain of e-health solutions by presenting a secure, scalable, and user-friendly hospital
management system that streamlines appointment scheduling and medical record-keeping.
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I. INTRODUCTION

As healthcare plays an important role in everyone’s life, it is beneficial for the health sector to use the power of technology
to improve the healthcare sector and bring valuable changes in patient’s life. Traditionally patients would go personally
to the hospital to book appointments where they had to wait in long queues for appointment booking and were often
facing miscommunication which would result in patients’ dissatisfaction while receiving health-care facilities.

To address these issues, a web-based hospital appointment booking system has been developed where patients can book
appointments online with a doctor of their choice according to the doctor’s availability. Hospital administration can add
a doctor, change a doctor’s availability, and mark an appointment as completed or canceled. This web-based hospital
booking system can be proved beneficial for doctors, patients, and hospital administration.

The main objectives of the Online hospital appointment booking system are as follows:
1) Provide efficient booking for patients: Patients get assistance in booking online appointments with ease.
2) User-friendly interface: Develop a sleek and user-friendly UI for users to have ease while shifting from traditional
to technological methods of booking appointments.
3) Improves system security and data security: Implement JWT-based authentication, encrypted data storage, and
role-based access control.
4) Improve scheduling efficiency: Appointment assignments using an online booking system increase efficiency.

II. LITERATURE SURVEY

Healthcare plays an important role in everyone’s life. A great way to enhance medical facilities in today’s world is to
integrate them with technology. Traditionally, appointments were booked by manual process, which is time-consuming
as patients have to wait in long queues and often face miscommunication and delays in appointment scheduling.

To overcome these issues, an online appointment booking system is introduced where patients can book appointments,

doctors can mark them as canceled/completed, and hospital administration can add doctors, manage appointments, etc.
This can make the appointment booking process smooth and less chaotic than traditional appointment booking.
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Traditional Appointment Booking System

For a long time, hospitals and clinics have made significant use of traditional appointment scheduling methods. Patients

use phone calls, in-person visits, or physical registers kept by hospital workers to make appointments under these

processes, which primarily depend on manual scheduling. Although these methods have proven successful in the past,

they have a number of limitations:

e Long waiting: In the traditional appointment booking system, patients had to wait in long queues to book
appointments.

o Limited Access: Patients need to wait for the hospital to open so that they can manually book an appointment.

e Lack of real-time updates: Doctors and hospital staff cannot update schedules dynamically, which may lead to
miscommunication.

Online Appointment Booking System

In order to schedule appointments, hospitals, and clinics are implementing online appointment booking systems in

accordance with developments in healthcare technology. Patients can digitally schedule, reschedule, and cancel

appointments using these systems, which are usually web-based or mobile applications. Among the main characteristics

of online systems are:

e Seamless appointment booking: In this web-based online hospital appointment booking system, patients can easily
book appointments while sitting at their homes.

e  Accessibility: Patients do not need to wait for the hospital premises to open to book an appointment.

Based on the literature review, the following research gaps have been identified:

e Lack of real-time updates: Doctors and hospital staff cannot update schedules dynamically, which may lead to
miscommunication.

e Security and authentication concerns: Traditional appointment booking systems lack security mechanisms,
leaving user data insecure.

e Absence of virtual appointment booking: A great use of technology can be booking virtual appointments, which
can be very helpful at times like COVID.

1. METHODOLOGY

The Online Hospital Appointment Booking System is developed to provide a web application for patients, doctors, and
hospital administration to ease the process of booking appointments and managing administration. The system follows a
three-tier client-server architecture, integrating a web-based admin panel, a doctor’s panel, and a MongoDB database for
backend data management.

The architecture ensures seamless appointment booking, appointment cancellation, and authentication while allowing
hospital administrators to manage doctors, patients, and appointments efficiently.

The three-tier client-server architecture consists of:
*  Presentation Layer (Frontend) — User interface for better user experience and smooth transition from
traditional to technology-driven appointment booking process.
e Application Layer (Backend) — Provides business logic and handles API requests and authentication.
* Data Layer (Database) — Stores and manages doctor’s and patient’s data.

—  Client-Side (Frontend): The user interface is designed for patients, doctors, and admins:
—  Patients UI
It is developed using React.js.
It allows patients to book appointments, cancel appointments, and see doctor’s availability.
—  Doctor Panel
It is developed using React.js.
It enables doctors to manage appointments, change their availability status, and mark appointments as
complete/canceled.
—  Admin Panel
o Itis developed using React.js.

@)
@)
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o It enables admins to manage appointments, patients, and doctors, add doctors, change the availability
of doctors, and mark appointments as complete/cancel.
- Server-Side (Backend and APIs): The backend processes requests from patients, doctors, and admins.
o Itis developed using Express.js with Node.js for API handling and business logic.
o It implements API endpoints for communication between the front end and the database.
o Provides secure authentication mechanisms such as JWT for authentication and RBAC for role-based
access.
- Database (MongoDB): A NoSQL MongoDB is used to store and manage patients, doctors, and admin data.
o NoSQL MongoDB is chosen for its schema-less structure for allowing dynamic modifications.
o It stores patients, doctors, and appointment details.
To ensure secure system access and data security, the following security mechanisms are implemented:
e  Authentication:
— JSON Web Tokens (JWTs) are used to provide authentication to patients, doctors, and admin.
e Data Encryption & Protection:
—  Encryption is done using Blowfish-based Eksblow-fish, which secures passwords that are hard to crack.
e Access Control:
— Implemented RBAC for role-based access controls.

IV. CONCLUSION AND FUTURE SCOPE

The Online hospital appointment booking web application provides a secure, scalable, and efficient healthcare
appointment management system, improving accessibility to healthcare providers. The platform ensures seamless
appointment scheduling and real-time doctor availability updates.
Planned System Improvements

* Notification and Reminders: Integration of features like notification and reminders of upcoming scheduled

appointments.

*  Lab report uploading: Adding a feature where patients can upload their lab reports.

*  Multi-platform development: Develop a mobile application for better mobile accessibility.

e Virtual appointment scheduling: Adding a virtual appointment scheduling feature with the doctor.
Research Limitations

*  No Al-powered diagnosis assistance (Planned for future integration).

*  Limited virtual support (Future implementation of video consultations).
Future Work

*  Al-powered symptom checker for initial patient assessment.

*  Virtual appointment scheduling for remote consultations.

* JoT-based patient monitoring for real-time health tracking.

*  Multi-language support and accessibility features to improve usability.

*  Mobile application development for enhanced user convenience.
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