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ABSTRACT

MediQueue — Hospital Queue Management and
Appointment Scheduling System is a web-based
healthcare management platform designed to
improve patient flow, appointment scheduling, and
queue monitoring in hospitals and clinics. The
system provides a centralized environment that
connects patients, doctors, receptionists, and
administrators, reducing waiting time and
improving the efficiency of healthcare services.
The system is developed using HTML, CSS,
JavaScript, Node.js, Express.js, SQLite, and
Socket.IO technologies. It includes modules such
as user authentication, patient management, doctor
management, appointment scheduling, real-time
queue tracking, notifications, and administrative
dashboards. Role-based access control ensures
secure and efficient management of healthcare
activities.The key feature of MediQueue is its real-
time queue management system, which allows
patients and hospital staff to monitor token status,
queue position, and appointment updates instantly
using Socket.IO technology. The platform enhances
communication, reduces manual workload, and
improves transparency in hospital operations.

The system also provides dashboard analytics and
reporting features that help administrators analyze
appointments, patient records, doctor availability,
and queue performance. The system contributes
towards creating a more organized, transparent, and

efficient healthcare environment.

1. INTRODUCTION

MediQueue is a web-based Hospital Queue
Management and Appointment Scheduling System
designed to simplify and improve the healthcare
service process. The system provides a digital
platform for managing patient appointments,
monitoring queues, and improving communication
between patients, doctors, and hospital staff.

The MediQueue system addresses the common
challenges faced by hospitals, such as long waiting
times, inefficient appointment handling, and lack of
real-time communication between patients and
healthcare staff. By replacing traditional manual
queue management
the

efficiency and provides a smoother experience for

processes with a digital

platform, system improves operational
both patients and healthcare providers.

The application is designed with a responsive and
user-friendly interface that allows users to access
healthcare services easily through different roles.
Patients can book appointments, view queue status,
and

and receive notifications, while doctors

administrators can manage schedules, patient
information, and daily activities effectively. The
integration of real-time updates ensures that users
receive accurate information without delays.

MediQueue

technologies can be utilized to enhance healthcare

demonstrates how modern web
management systems. The project provides a
scalable solution that can be further extended with
advanced features such as mobile application
support, online consultations, Al-based queue

prediction, and cloud-based data management.

II. RELATED WORK

Healthcare queue management and appointment

scheduling systems have gained significant

attention with the advancement of digital healthcare
technologies. Several existing systems have been
developed to reduce patient waiting time, improve
appointment handling, and enhance communication
between healthcare providers and patients.
Traditional hospital management systems mainly
focus on maintaining patient records and
appointment details but often lack real-time queue

monitoring capabilities.



Previous research has explored automated
appointment scheduling systems that allow patients
to book consultations digitally and reduce
dependency on manual registration processes.
These systems improve accessibility and
convenience but may not provide effective
solutions for managing patient flow after arrival at
healthcare facilities.Real-time queue management
solutions have been introduced to overcome the
limitations of conventional token-based systems.
Technologies such as web sockets and real-time
communication frameworks enable instant updates
regarding queue status, patient tokens, and doctor
availability. These approaches improve transparency
and help hospitals optimize their workflow.Modern
healthcare platforms also incorporate dashboards
and analytics features to support administrative
decision-making. By analyzing appointment
records, patient flow, and resource utilization,
healthcare organizations can improve operational
efficiency. However, many existing systems lack
integration between appointment scheduling, queue
monitoring, notifications, and role based
management. MediQueue combines these essential
features into a unified healthcare management
platform. The system focuses on providing real-
time queue tracking, automated appointment
scheduling, secure user management, and efficient
communication between patients and healthcare
staff By  integrating  these functionalities,
MediQueue aims to provide a more organized,
transparent, and  patient-friendly  healthcare

experience.

1I1. SYSTEM OVERVIEW

This project titled MediQueue is a web-based
Hospital Queue Management and Appointment
Scheduling System developed to provide an
efficient digital solution for managing patient
appointments, hospital queues, and healthcare
operations. The system creates a centralized
platform  that connects patients, doctors,
receptionists, and administrators, enabling smooth
coordination and effective management of hospital

activities.

The system allows patients to register, log in,
book appointments, and monitor their queue
status in real time. Doctors can manage their
schedules, view patient details, and update
consultation status, while receptionists can
handle appointments and queue operations.
Administrators have access to dashboards that
help monitor users, appointments, doctor
availability, and overall system performance.

MediQueue is developed using modern web
technologies such as HTML, CSS, JavaScript,
Node.js, Express.js, SQLite, and Socket.IO.
The frontend provides a responsive and user-
friendly interface, while the backend manages
application logic, database operations, and
real-time communication. Socket.IO enables
instant queue updates, allowing patients and
staff to receive live information without
refreshing the page.The system reduces
manual workload, minimizes patient waiting
time, and improves transparency in healthcare
services. With features such as authentication,
notification

role-based access  control,

management, and analytical dashboards.

1V. MODULE DESCRIPTION

1. User Authentication Module

This module provides secure login and
authentication functionalities for all users of the
system. It verifies user credentials, manages user
sessions, and implements role-based access control
to ensure that administrators, doctors, receptionists,
and staff members can access only the features

relevant to their responsibilities.
2.Patient Management Module

The Patient Management Module is responsible for
maintaining patient information in a centralized
database. It allows hospital staff to add, update,
view, and manage patient records, including
personal details, contact information, and medical-
related information. This module helps in organizing
patient data efficiently and reducing manual record-

keeping.



3.Doctor Management Module

This module manages doctor-related information
such as doctor profiles, specializations, departments,
availability status, and schedules. It enables
administrators to maintain accurate doctor records
and helps patients book appointments with the

appropriate healthcare professional.
4.Appointment Scheduling Module

The Appointment Scheduling Module allows
patients and hospital staff to book, modify, and
manage appointments. It helps avoid scheduling
conflicts by checking doctor availability and
maintaining appointment records systematically.
This module ensures efficient allocation of
consultation slots.

5.Queue Management Module

The Queue Management Module is the core
component of the system. It automatically generates
token numbers for patients and manages the
consultation queue. The module tracks patient status
and ensures a smooth flow of consultations while

minimizing waiting times.

6.Real-Time Queue Tracking Module

This module uses Socket.1O technology to provide
real-time updates regarding queue positions and
token status. Patients can monitor their queue
progress instantly without refreshing the application,

improving transparency and reducing uncertainty.

7.Notification Management Module

The Notification Module sends important updates
related to appointments, queue progression, doctor
availability, and system alerts. It improves
communication between patients and healthcare
providers and ensures that users remain informed

about relevant activities.

8.Dashboard and Analytics Module

This module provides administrators with statistical
information and performance metrics through
dashboards and reports. It displays data such as total
appointments, patient count, doctor availability,
queue status, and other operational insights that

support decision-making and resource management.

V. METHODOLOGY

The development of MediQueue follows a
systematic methodology that focuses on analyzing,
designing, developing, testing, and maintaining a
web-based Hospital Queue Management and
Appointment Scheduling System. Initially, the
requirements of patients, doctors, receptionists, and
administrators are analyzed to identify the
limitations of traditional manual queue management
systems and define the necessary functionalities
such as user authentication, appointment scheduling,
queue monitoring, notifications, and dashboard
management. Based on the collected requirements,
the system architecture, database structure, user
interface design, and module workflow are designed
to ensure efficient data handling and smooth
interaction between users. The system is then
developed using modern web technologies including
HTML, CSS, JavaScript, Node.js, Express.js,
SQLite, and Socket.IO, where the frontend provides
a responsive user interface and the backend manages
business logic, database operations, security, and
real-time communication. The implementation
includes different modules for patient management,
doctor management, appointment scheduling, queue
tracking, and administrative control. After
development, the system undergoes various testing
processes such as functional testing, integration
testing, and usability testing to verify accuracy,
performance, and reliability. The real-time queue
update mechanism and appointment scheduling
features are carefully validated to ensure seamless
operation. Finally, the system is prepared for
deployment with continuous maintenance and future
enhancements to improve healthcare service
efficiency and provide a scalable solution for
hospitals and clinics.he development of MediQueue
follows a systematic methodology that focuses on
analyzing, designing, developing, testing, and
maintaining a web-based Hospital Queue
Management and Appointment Scheduling
System.The system architecture is designed to
support scalability and adaptability for different
healthcare environments. The implementation
process follows continuous evaluation and
improvement to ensure better user experience and

operational efficiency.



Initially, the requirements of patients, doctors,
receptionists, and administrators are analyzed to
identify the limitations of traditional manual queue
management systems and define the necessary
functionalities such as user authentication,
appointment scheduling, queue monitoring,
notifications, and dashboard management. Based on
the collected requirements, the system architecture,
database structure, user interface design, and module
workflow are designed to ensure efficient data
handling and smooth interaction between users. The
system is then developed using modern web
technologies including HTML, CSS, JavaScript,
Node.js, Express.js, SQLite, and Socket.]O, where
the frontend provides a responsive user interface and
the backend manages business logic, database
operations, security, and real-time communication.
The implementation includes different modules for
patient management, doctor management,
appointment scheduling, queue tracking, and
administrative control. After development, the
system undergoes various testing processes such as
functional testing, integration testing, and usability
testing to verify accuracy, performance, and
reliability. The real-time queue update mechanism
and appointment scheduling features are carefully
validated to ensure seamless operation. Finally, the
system is prepared for deployment with continuous
maintenance and future enhancements to improve
healthcare service efficiency and provide a scalable
solution for hospitals and clinics.The methodology
ensures that MediQueue provides a dependable

platform for managing hospital activities effectively.
VI. REQUIREMENTS SPECIFICATION

The requirement specification defines the functional
and non-functional requirements necessary for the
development of the MediQueue — Hospital Queue
Management and Appointment Scheduling System.
The main objective of the system is to provide an
efficient digital platform for managing patient
appointments, hospital queues, and communication
between patients, doctors, receptionists, and
administrators. The requirements are identified
based on the limitations of traditional manual
healthcare management systems and the need for a

faster, more organized, and transparent solution.

Software Requirements

MediQueue is a web-based healthcare management
system designed to automate patient appointments,
doctor schedules, and real-time queue monitoring.
The system reduces waiting time by providing
digital appointment booking, live queue updates, and
efficient communication between patients, doctors,

and hospital administrators..

Software Component Specifications

HTMLS Usied for crcating the stmcturs an
markup for bester

ot of web pages, Supports semantic

CS5E Used for styling and designing the user interface. Supports respomsive design

through Flexben, Grid. and Media Querics.

JavuScript (ES6e)

Used for client-side scripting and adding interactivity 10 web pages. Supports
DOM manipulation, events, and AJAX

Node js JavaScript raniime emvironment wsed for server-side development
Py seking DO model

Express. s e js used 1o build RESTIl APls and handle routing.

and HTTP roquests.

SQLite Lightweight relational databuse used for stoeing application data such as users,
appointments, queve details, and ty

Socket 10 Heal time communication b oenmunication
Eetween the server asd chicats for live gueue up ifica

Bootstrap €58 framework used for designing respossive. mobile-first user lsterfnces

with pre-bullt components

Nodomon

Hardware Requirements

The MediQueue — Hospital Queue Management and
Appointment Scheduling System requires hardware
components that support smooth development,
deployment, and daily operation. The system should
provide sufficient processing power, storage, and
network connectivity to handle patient records,
appointment scheduling, queue updates, and

communication between users.

HARDWARE REQUIREMENTS SPECIFICATIONS

Processor (CPU) Intel Core iS or equivalent (2.3 GHz or higher)

RAM 8 GB or higher
Storage 256 GB S50 or higher
Menitor 14-inch or above, HD (1366 x 768) or higher resolution
Keyboard Standard USB Keyboard
Mouse Standard USB Mouse
‘ Network Cnnnrc;icn ! High-speed Internet (LA;‘U\;IH:i] i

Operating System Windows 10/11 or Linux (64-bit)

Server (for Deployment) Intel Core i5/i7, 16 GB RAM, 512 GB SSD or higher

Backup External Hard Drive / Cloud Backup

Printer (Optional) Laser or Inkjet Printer

Display for Queue (Optional) LED Monitor / Smart TV (32 inch or above)

UPS Power Backup (Optional) 1000VA or higher

VII. SYSTEM IMPLEMENTATION
IMPLEMENTATION PHASES

System Implementation is the process of converting
the designed system into a fully functional
application. = The MediQueue system  was
implemented using modern web technologies to
provide an efficient hospital queue and appointment
management solution.



1. Frontend Implementation Vil SAMPLE OUTPUT

The user interface was developed using HTML,
CSS, and JavaScript. The frontend provides
interactive screens for user authentication, doctor
management, patient registration, appointment
scheduling, queue tracking, notifications, and
dashboard analytics. The interface is designed to be

user-friendly and responsive for easy navigation.

2. Backend Implementation

The backend was developed using Node.js and

Fig -1 Login Page

Express.js. It handles business logic, API requests,
authentication, data processing, and communication
between the frontend and database. RESTful APIs — == .
were created to manage users, doctors, patients, )
appointments, queues, notifications, and dashboard . -
reports. = st - — . —

3. Database Implementation s

The system uses SQLite as the database
management system with the better-sqlite3 library.
The database stores all application data, including Fig -2 Dashboard Page

user accounts, doctor details, patient records, B e :’; . Ee—=n = _“'I
appointments, queue information, and notifications. o= |“ :
Primary and foreign keys are used to maintain

relationships between tables. = e

4. Authentication and Security Implementation

Security was implemented using JWT (JSON Web
Tokens) for user authentication and beryptjs for
password encryption. Role-based access control ot G

ensures that only authorized users can access Fig -3 Live Queue
specific system functionalities based on their

assigned roles. w0 oo

5. Real Time Queue Implementation -

Socket.IO was integrated to provide real-time queue 30=

updates. When queue information changes, all

connected users receive instant updates without
refreshing the page. This feature improves
communication and reduces patient waiting

uncertainty. Fig -4 Book Appointments



Figm-'6 Appointments

IX. CONCLUSIONS

The MediQueue — Hospital Queue and Appointment
Management System was developed to provide a
modern and efficient solution for managing hospital
appointments and patient queues. The system
successfully replaces manual processes with a digital
platform that simplifies patient registration, doctor
management, appointment scheduling, and real-time
queue tracking. This helps reduce patient waiting
time, improves resource utilization, and enhances
the overall efficiency of hospital operations.The
project was implemented using HTML, CSS,
JavaScript, Node.js, Express.js, SQLite, JWT,
beryptjs, and Socket.IO. These technologies enabled
the development of a secure, reliable, and responsive
web application with real-time communication and
role-based access control. The dashboard analytics
and notification features further assist hospital
administrators in monitoring daily activities and
making informed decisions.Testing confirmed that
all major modules function correctly and meet the
specified requirements. The system provides
accurate data management, secure authentication,
and real-time updates, making it suitable for
practical hospital environments. Overall,
MediQueue demonstrates how modern web
technologies can be effectively applied to improve
healthcare services and hospital workflow. With
future enhancements such as mobile applications,
Al-based waiting time prediction, cloud deployment,
and telemedicine support, the system can be further
expanded into a comprehensive healthcare

management solution.
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