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Abstract: Healthcare organizations generate a vast amount of data daily, including patient records, test results, billing

information, and appointment logs. Efficient management of this data is essential to enhance patient care and improve

decision-making. However, many mid-level healthcare providers still depend on manual or partially digital systems, leading
to inefficiencies and data fragmentation. This research proposes a centralized Data Management System (DMS) tailored for

Morris Health Services. The system integrates core hospital functions—patient management, billing, and appointment
scheduling—into a unified digital platform using modern database technology. The study adopts an applied research design

with prototype development, testing, and evaluation using staff and patient feedback. The results are expected to demonstrate
improvements in record accessibility, reduced waiting time, enhanced billing transparency, and overall operational efficiency.

Keywords: Data Management System, Healthcare Informatics, Electronic Health Records, Hospital Management, Digital

Transformation, Patient Data Security.
L Introduction

The healthcare sector produces immense
amounts of information daily. Patient records,
diagnostic results, prescriptions, and administrative
details form a continuous data flow requiring
efficient handling. When this data is managed
through  manual or fragmented systems,
inefficiencies and inaccuracies arise. For healthcare
providers like Morris Health Services, these issues
lead to delayed treatment, miscommunication, and
poor patient satisfaction.

Data Management Systems (DMS) have
emerged as an essential part of modern healthcare,
allowing for the collection, storage, retrieval, and
analysis of health-related information in a structured
and secure manner. A well-designed DMS supports
Electronic Health Records (EHRs), automates
billing processes, and provides a centralized
scheduling system. These benefits not only enhance
the quality of care but also support compliance with
healthcare standards.

The proposed study focuses on developing
a data management system that integrates patient
registration, appointment scheduling, billing, and
reporting functions into a single web-based
interface. This approach reduces data redundancy,

enables quick access to medical history, and ensures
data privacy through authentication mechanisms.

The research also emphasizes security,
scalability, and usability, making the system
adaptable to small- and medium-sized healthcare
institutions. Using Django/Flask frameworks for
backend development and MySQL/SQLite
databases, this system will provide an effective, low-
cost solution to healthcare data fragmentation.

IR Literature Survey

[1] Smith et al. (2022) investigated how fragmented
healthcare data reduces efficiency by up to 40%.
Their study emphasized that integrated EHR
systems improve operational workflows and reduce
duplication of medical tests.

[2] Johnson (2021) examined how Electronic
Health Records enhance patient outcomes by
allowing real-time access to medical history,
improving diagnosis and treatment accuracy.
[3] Kumar and Patel (2020) discussed the
integration of hospital information systems and
billing, showing improved transparency and fraud
reduction in hospital finance management.
[4] Sharma & Gupta (2021) proposed a hospital
management system using a cloud-based model,
achieving faster retrieval times and improved
collaboration between departments.
[5] Reddy et al. (2023) implemented a role-based
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data access mechanism in a healthcare application to
ensure security and maintain confidentiality of
patient data.
[6] Li & Wong (2020) demonstrated the use of
database normalization and indexing for optimizing
query performance in healthcare data retrieval.

These studies collectively highlight the importance
of centralized, secure, and accessible data systems in
the healthcare domain. However, few address small-
to-medium-scale hospital needs with limited
infrastructure. This research bridges that gap by
designing a lightweight yet secure data management
solution specifically for Morris Health Services.

III. Proposed Methodology

The proposed Data Management Service (DMS) is
based on a modular architecture with three main
modules—Patient ~Management,  Appointment
Scheduling, and Billing System—supported by a
secure authentication layer.

1. System Design: The system follows the
MVC (Model-View-Controller)
architecture using Django/Flask. MySQL
serves as the primary database for
structured data storage. ER diagrams define
the relationship between entities like
Patient, Doctor, Appointment, and Billing.

2.  Modules:

o Patient Management Module:
Handles  registration, record
updating, and retrieval.

o Appointment Module: Provides
online scheduling and automated
slot allocation.

o Billing Module: Integrates

payments, and

invoicing with data encryption for
security.

3. Security Features: Role-based access
ensures that only authorized users (admin,
doctor, or patient) can view or edit data.
Authentication is handled through JWT
tokens and encrypted passwords.

insurance,

4. Implementation:
The system is built using open-source
tools:
o Backend: Django (Python)
o Frontend: HTML, CSS,
JavaScript
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o Database: MySQL

o Hosting: Local or cloud
deployment

5. Evaluation Metrics:

o Time for record retrieval (before
vs. after implementation)
Patient waiting time reduction
User satisfaction rating (via
survey)

o Error rate in data entry and
retrieval

Iv. RESULTS

This method ensures a cost-effective and scalable
system suitable for mid-level healthcare providers.
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User can login to application using username and
password as ‘admin and admin’ and then press
button to get below page

20 [ et anim x ¥ —

€ C 0O
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in above page user can click on each menu option to
manage details and now click on ‘Facility &
Employee Management’ link to get below page
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In above screen adding new employee details and
then press button to get below page
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In above screen can view list of medical facilities
and click on ‘Browse Employee Data’ link to get
below page
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In above screen can see list of employee details and
now click on ‘Browse Insurance Data’ link to get
below data
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In above screen can see list of insurance data and
now click on ‘Back’ link to get below page
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In above page choose appointment date and then
press button to get below page

In above screen appointment created and click on
‘Generate Payment’ link to make payment

V. Conclusion
The proposed Data Management Service (DMS) for

Morris Health Services provides a practical, secure,
and efficient solution for managing healthcare data.
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