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Abstract— Healthcare institutions require efficient, integrated,
and scalable systems to manage clinical, administrative, and
financial operations. Traditional hospital management practices
often rely on manual record-keeping or fragmented software
solutions, leading to inefficiencies, data redundancy, and
operational delays. This paper presents the design and
implementation of a Hospital Management System (HMS)
developed using Odoo Enterprise Resource Planning (ERP). The
system integrates patient registration, appointment scheduling,
electronic medical records, billing, pharmacy management,
laboratory coordination, and inventory control within a unified
platform. By leveraging Odoo’s modular architecture and
centralized PostgreSQL database, the proposed solution ensures
real-time synchronization, workflow automation, and secure data
management. Experimental evaluation in simulated hospital
environments demonstrates improved operational -efficiency,
reduced administrative workload, and enhanced data accuracy.
The proposed system provides a scalable and customizable ERP-
based healthcare management solution suitable for clinics and
hospitals.

[. INTRODUCTION

Healthcare organizations manage complex workflows involving
patient records, appointments, diagnostics, billing, pharmacy
operations, and inventory control. Inefficient coordination
among departments often results in delays, errors, and reduced
quality of care. Many hospitals continue to use disconnected
systems or manual processes that lack integration and real-time
data access.

Enterprise Resource Planning (ERP) systems offer centralized
platforms that integrate multiple operational modules into a
unified system. Odoo ERP, an open-source modular ERP
platform, provides customizable and scalable solutions suitable
for healthcare institutions. Its integrated architecture enables
seamless communication between departments while
maintaining data consistency.

This research focuses on designing and implementing a Hospital
Management System (HMS) using Odoo ERP. The system
automates hospital workflows, enhances inter-department
coordination, and ensures secure storage of patient data. The
objective is to develop an integrated, efficient, and scalable
solution tailored for modern healthcare environments.
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A. GOAL

The primary goal of this research is to design and implement
an integrated Hospital Management System (HMS) using
Odoo ERP to automate and streamline clinical,
administrative, and financial operations within healthcare
institutions. The system aims to centralize patient data
management, appointment scheduling, billing, pharmacy
operations, laboratory coordination, and inventory control
into a unified platform. By leveraging Odoo’s modular
architecture, the objective is to enhance operational
efficiency, ensure real-time data synchronization, reduce
manual errors, and improve overall healthcare service
delivery. The proposed solution seeks to provide a scalable,
secure, and customizable ERP-based system suitable for
small clinics as well as large hospital environments..

B. OBJECTIVES

The objectives of the proposed Hospital Management
System (HMS) are to automate and integrate hospital
operations using Odoo ERP. The system aims to centralize
patient data, streamline appointment scheduling, and digitize
electronic medical records to ensure accurate and secure
information management. Another objective is to automate
billing and accounting processes to reduce financial
discrepancies and manual workload. The system also focuses
on improving pharmacy and inventory management through
real-time stock tracking and automated alerts. Additionally,
the project aims to enhance inter-department communication
and provide management with analytical reports for
informed decision-making. Scalability and customization are
key objectives to ensure adaptability across different hospital
sizes.
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C. METHODOLOGY

The implementation follows a modular ERP development
approach:

Requirement analysis of hospital workflows.

Configuration of Odoo core modules (Sales, Inventory,
Accounting).

Customization of healthcare-specific modules (Patient,
Doctor, EMR, Lab, Pharmacy).

Role-based access control implementation.
Integration testing across modules.
Deployment and performance validation.

Workflow automation rules were configured for
appointment scheduling, invoice generation, stock updates,
and lab result notifications.

D. COMPONENTS AND THEIR WORKING

The proposed Hospital Management System (HMS)
developed using Odoo ERP consists of multiple integrated
modules that work collaboratively to automate hospital
operations. Each component is interconnected through a
centralized database, ensuring real-time data
synchronization and seamless workflow management.

The Patient Management Module is responsible for
registering patients, maintaining demographic details, and
generating unique patient identification numbers. It securely
stores medical history and ensures easy retrieval of records
during consultations.

The Appointment Scheduling Module manages doctor
availability and patient bookings. It allows reception staff to
schedule, modify, or cancel appointments while preventing
time-slot  conflicts  through  real-time  calendar
synchronization.

The Electronic Medical Records (EMR) Module enables
doctors to record diagnoses, prescriptions, treatment
history, and clinical observations. All patient health data is
stored centrally, ensuring continuity of care and accurate
documentation.

The Billing and Accounting Module automates invoice
generation based on consultations, laboratory tests,
pharmacy sales, and other services. Integrated with Odoo’s
accounting framework, it manages payment tracking,
financial reporting, and insurance processing.

The Pharmacy Management Module monitors medicine
stock levels, processes prescription dispensing, and updates
inventory automatically. It also generates alerts for low-
stock items to prevent shortages.

The Laboratory Management Module handles digital lab
test requests, report entry, and result integration into patient
records. This reduces paperwork and ensures efficient
diagnostic coordination.

The Inventory Management Module tracks medical
supplies, equipment, and procurement activities. It maintains
stock levels, supplier information, and purchase records to
ensure uninterrupted hospital operations.

Finally, the Reporting and Analytics Module provides real-
time dashboards and detailed reports on patient visits,
revenue, stock usage, and departmental performance. This
supports  data-driven  decision-making  for  hospital
administrators.

Together, these components form a fully integrated ERP-
based healthcare management solution that enhances
operational efficiency, reduces manual errors, and improves
overall hospital workflow management.

E. MODEL TRAINING AND SYSTEM OPTIMIZATION

The proposed Hospital Management System (HMS) is
optimized to ensure efficient and scalable performance within
the Odoo ERP framework. Database optimization techniques
such as indexing and normalization are implemented to improve
query execution speed and maintain data integrity. Role-based
access control enhances security while reducing unnecessary
system load. Only essential modules are activated to minimize
processing overhead and improve responsiveness. Workflow
automation is configured for appointments, billing, pharmacy,
and inventory operations to reduce manual intervention.
Scheduled background processes are optimized to prevent
system delays. Performance testing was conducted under
multiple concurrent user scenarios to evaluate system stability.
The system maintained consistent response times and reliable
data synchronization. Continuous monitoring and periodic
maintenance further enhance operational efficiency. These
optimization strategies ensure the HMS remains scalable,
secure, and reliable in real-time hospital environments.

F. SYSTEM FUNCTIONALITY

The Hospital Management System (HMS) developed using
Odoo ERP automates and integrates key hospital operations into
a centralized platform. The system enables patient registration
and generates unique identification numbers for structured
record management. Appointment scheduling allows real-time
booking based on doctor availability. During consultations,
doctors update electronic medical records, including diagnosis
and prescriptions. Laboratory requests are processed digitally,
and results are directly linked to patient records. The billing
module automatically generates invoices based on services
provided and tracks payments efficiently. Pharmacy operations
update medicine stock levels upon prescription dispensing.
Inventory management ensures continuous monitoring of
medical supplies and equipment. The system provides real-time
dashboards and reports for administrative oversight. Overall, the
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HMS enhances workflow efficiency, data accuracy, and
coordination across hospital departments.

G. INNOVATIVENESS

The proposed Hospital Management System demonstrates
innovation by leveraging Odoo ERP’s modular and integrated
architecture to unify clinical, administrative, and financial
operations within a single platform. Unlike traditional
standalone hospital software, this system ensures real-time
synchronization across departments such as reception,
laboratory, pharmacy, billing, and inventory. The
implementation of workflow automation reduces manual
intervention and minimizes operational errors. Centralized data
management enhances transparency, data consistency, and
secure access control. The system’s scalability allows
customization for small clinics as well as large multi-specialty
hospitals. Real-time reporting and analytics provide actionable
insights for hospital administrators. By integrating ERP
capabilities with healthcare workflows, the solution offers a
modern, efficient, and scalable approach to digital hospital
management.

Fig. 1. Flow Diagram & Activity Diagram

H. EXPERIMENTS & RESULTS

To evaluate the performance of the proposed Hospital
Management System (HMS), testing was conducted in
a simulated hospital environment using Odoo ERP. The
system was assessed based on functionality, response

time, data accuracy, and scalability under multiple user
operations. Various hospital workflows such as patient
registration,  appointment  scheduling, billing,
pharmacy dispensing, and inventory updates were
executed simultaneously to analyze system
stability.The = results  demonstrated  improved
operational efficiency with faster appointment booking
and automated invoice generation compared to manual
processes. Real-time synchronization between modules
ensured accurate data updates across departments.
Inventory tracking showed consistent stock updates
after pharmacy transactions. The system maintained
stable response times under concurrent usage,
confirming scalability and reliability. Overall, the
implementation reduced administrative workload,
minimized human errors, and improved workflow
coordination within the hospital environment.

1. CONCLUSION

This paper presented the design and implementation of a
Hospital Management System (HMS) using Odoo ERP to
automate and integrate hospital operations within a unified

platform. The system successfully centralizes patient
registration, appointment scheduling, electronic medical
records, billing, pharmacy management, laboratory

coordination, and inventory control. By leveraging Odoo’s
modular architecture and real-time database synchronization, the
proposed solution enhances operational efficiency, reduces
manual errors, and improves inter-departmental coordination.
Experimental evaluation demonstrated reliable performance,
scalability, and accurate workflow automation under concurrent
operations. The implementation highlights the effectiveness of
ERP-based systems in modern healthcare environments and
provides a scalable, customizable solution suitable for both
small clinics and large hospitals.

J. FUTURE SCOPE

The proposed Hospital Management System can be further
enhanced by integrating advanced technologies to improve
healthcare efficiency and accessibility. Future developments
may include cloud-based deployment to support multi-branch
hospital networks and remote access. Integration with
telemedicine platforms can enable online consultations and
remote patient monitoring. Al-based analytics may be
incorporated to predict patient trends, optimize resource
utilization, and support clinical decision-making. Mobile
applications for patients and doctors can enhance usability and
real-time communication. Additionally, IoT-enabled medical
device integration can automate data collection from diagnostic
equipment. These enhancements would strengthen scalability,
intelligence, and digital transformation in modern healthcare
systems.
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