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ABSTRACT:

A Hospital Management System (HMS) is an advanced software solution that integrates and automates the various operational processes of a hospital, ensuring
smooth functioning and enhanced patient care. It facilitates the management of critical hospital functions, such as patient registration, appointment scheduling,
medical record management, billing, inventory control, and staff management, by providing a centralized platform for healthcare professionals and administrative
staff. The system enables real-time access to patient data, streamlines communication across departments, and supports accurate decision-making, resulting in
improved healthcare delivery. With the automation of routine tasks, an HMS reduces manual errors, saves time, and boosts overall operational efficiency.
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Introduction:

A Hospital Management System (HMS) is an advanced software solution designed to streamline and automate the core processes of healthcare facilities,
ranging from patient care and clinical operations to administrative and financial management. The primary objective of an HMS is to enhance the quality
of patient care, improve operational efficiency, and reduce errors by digitizing and integrating various functions such as patient registration, appointment
scheduling, medical records management, billing, inventory control, and staff coordination..

By centralizing hospital data into one unified system, it allows healthcare providers to access real-time information, collaborate more effectively, and
make well-informed decisions.

The adoption of an HMS significantly reduces manual workloads and improves overall hospital productivity, leading to smoother workflows and better
resource allocation.

Furthermore, an HMS enables hospitals to deliver enhanced services, optimize costs, and provide patients with timely care. With a user-friendly interface,
secure data handling, and a focus on improving the patient experience, the Hospital Management System has become an essential tool in modernizing
healthcare operations, facilitating better management, and promoting high-quality healthcare delivery.

Methodology:

We followed a structured methodology when developing our Hospital Management System:

1.  Requirements Analysis: Detailed needs are gathered from stakeholders (doctors, staff, administrators) to understand key functionalities like
patient management, billing, and scheduling.

2. System Design: The system’s architecture, database structure, and user interface are designed, ensuring usability, security, and regulatory
compliance.

3. Development: The system is built, including front-end and back-end components, using appropriate technologies. External system
integrations are also developed.

4.  Testing: The system undergoes rigorous testing, including unit, integration, and user acceptance testing, to ensure all functions work as
intended and meet security standards

5. Deployment : The system is built, including front-end and back-end components, using appropriate technologies. External system integrations
are also developed.

6. Training and Support: Staff training is provided, and ongoing technical support is offered to ensure smooth operation and address issues.
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Existing System:

The existing Hospital Management Systems (HMS) have evolved from manual, paper-based methods to more advanced digital solutions, yet many
hospitals still rely on outdated and fragmented systems. Different departments often use separate tools that lack integration, leading to inefficiencies,
errors, and delays. Patient data, appointments, billing, medical records, and inventory are managed independently, making it difficult to obtain a
comprehensive view of hospital operations. Paper-based records and manual data entry increase the risk of errors, slow down processes, and complicate
data retrieval. Furthermore, existing systems often lack real-time access to information, hindering timely decision-making and negatively impacting
patient care. For example, the absence of integrated communication between departments like doctors, nurses, and lab technicians can result in
miscommunication and treatment delays.

Additionally, many billing systems are not directly linked to patient records, causing financial discrepancies. While some hospitals have adopted
Electronic Health Records (EHR) and other software for specific tasks, these systems often fail to work together seamlessly. As a result, hospitals face
challenges such as data inconsistency, reduced patient safety, workflow inefficiencies, and increased administrative burdens. Although the shift to more
integrated, cloud-based, and Al-driven solutions is underway, many healthcare institutions struggle with the high costs, technical expertise requirements,
and resistance to change, highlighting the need for more cohesive and comprehensive HMS solutions that can improve operational efficiency and enhance
patient care.

DRAWBACKS OF EXISTING SYSTEM:

. Limited User Access Controls:
Many hospital management systems lack robust role-based access controls, making it difficult to assign appropriate permissions to various hospital staff
such as doctors, nurses, administrative personnel, and lab technicians.

e  Poor Scalability:
Many hospital management systems, particularly legacy or spreadsheet-based ones, struggle to scale as the hospital grows. When patient records, staff
data, and departmental information increase beyond a certain limit, the system may slow down or crash, leading to delays in service delivery and data
retrieval.

. Lack of Real-Time Updates:
Outdated hospital systems often fail to provide real-time updates on patient admissions, bed availability, lab results, or medication stock levels. This lag
can result in miscommunication, delayed treatment, or resource misallocation—potentially compromising patient care.

. Complex Interfaces:
Some hospital management systems feature overly complicated user interfaces that require significant training to operate.. This reduces staff efficiency,
increases the likelihood of data entry errors, and hampers overall system adoption among healthcare providers.

e  Limited Mobile Accessibility:
Traditional hospital systems often lack mobile-friendly functionality, preventing healthcare professionals from accessing or updating patient records,
appointment schedules, or treatment notes while on the move or during emergencies.

. Inefficient Media Management:
Many hospital systems do not support proper management of patient-related media files such as X-rays, scans, or photo documentation. This makes it
difficult to store, retrieve, and visually reference crucial diagnostic content during patient care..

System Components:
Our Hospital Management System consists of three main modules, each with specific access rights:
1.Admin Login Module

Dashboard: Displays Enter your email address and password

Admin Panel: Add, edit and manage system users, add patient data directly
Patient Management: Add and manage patient with medical records
Employee Management: See employee details and assign department

2. Special User Module
Special users have limited access focused on:

e  Dashboard: View patient details
e  Patient Management: Add and edit patient information

3. User (Employee) Module
Regular users can access:
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e  Dashboard: View basic patients details
e  Patient Records: Record patient history, patient discharge

Technical Implementation:

Front-end: HTMLS5, CSS3, Bootstrap for responsive design, JavaScript for dynamic interaction
Back-end: PHP (version 5.6)
Database: MySQL for data storage

Database Structure:
Our system uses several interconnected tables:

. Users (storing user credentials and roles)

. Patients (register patients, view patients, manage patients)
e  Employees (assign employee, transfer employee)

e  Pharmacy (pharmaceuticals, manage pharma)

e  Accounting (transaction records)

e  Report (patient records, patient discharge)

Challenges Faced:
During development, we encountered several challenges:

Data Security and Privacy : Patient health records are highly confidential and must be protected under laws like HIPAA, GDPR, etc.

2. Internet Dependency: Cloud systems need stable and fast internet.

3. System Integration: Hospitals often use multiple tools (lab systems, billing software, imaging tech, etc.). Integrating all of these into a single
cloud-based platform without data loss or errors is complex..

4.  Data Interoperability: Different systems may store data in different formats.

5. User Training & Adoption : Medical staff may not be tech-savvy.

Results

The implementation of our Hospital Management System has been come out as follows:

Login — Booking
— Hospital Management System <

-0
|

Fig. 1 System Architecture

The architecture consists of three distinct layers:
1. Login: This represents that Doctor and Admin both have access to login to the site.
©  Admin Login: Can enter password and login and get the details of patients or doctor’s availability.
O  Doctor’s Login: Can nter password and get the doctor’s details of availability.
All user interfaces communicate with the application layer using HTTP/HTTPS protocols, ensuring secure data transmission.
2. System: It tells what exactly the system contains.
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O Patients details: It shows the patient who are admitted, who has taken discharge.
O  Staff details: It shows which staff is on-duty and who is off-duty
O  Sales & Report: Manages sales transactions and generates various reports
This communicates with the data layer through SQL queries to retrieve and store information.
3. Booking: It is an Interface for patients, doctors, and staff to view and manage appointments.

Conclusion

In conclusion, a Hospital Management System (HMS) is an essential tool that significantly enhances the efficiency, accuracy, and overall performance
of healthcare facilities. By integrating and automating critical operations like patient registration, appointment scheduling, medical records management,
billing, and inventory control, an HMS reduces manual workload, minimizes errors, and accelerates administrative processes. The system improves real-
time data access, ensuring that healthcare professionals can make informed decisions quickly, thus improving patient care and treatment outcomes.
Additionally, an HMS supports seamless communication between departments, enhances coordination among healthcare providers, and ensures that
patients receive timely and appropriate services.

It also helps hospitals stay compliant with healthcare regulations and standards, such as data security and patient privacy. By providing tools for reporting
and analytics, the system enables better decision-making, resource management, and strategic planning. Overall, the adoption of a comprehensive HMS
allows hospitals to improve operational efficiency, reduce costs, and deliver high-quality, patient-centered care..
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