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Abstract Healthcare in semi-urban India
faced significant challenges, including
inefficient manual data management and
unreliable internet connectivity. This
paper proposed "Hospital Management
Eco-System," a novel, integrated smart
hospital management system (HMS)
designed to address these specific gaps.
The system architecture was designed on
three core pillars: (1) A QR Code-based
Digital Patient Portfolio was
conceptualized for instant, error-free
record

retrieval; (2) Multi-layered Artificial
Intelligence (Al) was integrated, featuring
an Al Symptom Checker, an Al Diagnostic
Assistance tool for doctors, and a
Personalized Al Health Coach for post-
treatment care; (3) An 'Offline-First'
capability was designed to ensure critical
functions  like  registration  remain
operational without constant internet.
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1. Introduction The primary motive for
this research was to address the critical
inefficiencies in healthcare management
within  semi-urban and rural India,
particularly in towns like

Barshi. Current systems, often paper-
based, suffer from slow data retrieval,
high error rates, and a lack of patient data
continuity. This results in long waiting
times and suboptimal care. Furthermore,
the inconsistent internet connectivity in
these regions renders most modern
cloud-only solutions ineffective.

The purpose of this work was to design "
Hospital Management Eco-System" an
integrated smart hospital management
system (HMS) that is affordable, reliable,
and intelligent. The system's approach is
a three-pronged integration: (1) QR
Codes for instant patient identification,
(2) Al tools for enhanced diagnostics and
patient engagement, and

(3) an "Offline- First" architecture for
uninterrupted operation.
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1. Literature Review A review of
similar research was conducted, starting
with the general evolution of Hospital
Management Systems (HMS) from
simple billing software to
comprehensive Electronic Health Record
(EHR) systems. Research by [Author,
Year] focused on operational efficiency
but not clinical decision support.

The "Smart Hospital” concept, as
discussed by Sharma et al. (2022), often
relies on loT and cloud computing,
presuming high-speed internet. This
approach has a significant limitation in
regions with poor connectivity.

Research on QR (Quick Response)
codes for patient identification, such as
by Patel (2021), showed it as a low-
cost, secure method for file retrieval.
However, these studies often did not
integrate  this  feature into a
comprehensive management system.

In  parallel, research in Artificial
Intelligence (Al) for healthcare, as shown
by Gupta et al.

(2023) on chatbots and others on medical
image analysis, is vast. The limitation is
that these are often standalone tools, not
integrated into the core hospital workflow.

A significant "research gap" exists:
there is no single, affordable system
that integrates QR portfolios, multi-
layered Al, and a crucial Offline-First
architecture designed for the semi-
urban market. "Nexus Health" aims to
fill this gap.

2. Work Carried Out This
followed a standard
development methodology.

software

project

2.1 Acquiring Domain Knowledge
The first step was to acquire domain
knowledge by studying the typical
workflow of a semi-urban, multi-

specialty hospital (based on the case

study of Jagdale Mama Hospital). We
identified key bottlenecks: (1) Time-
consuming manual patient registration, (2)
Physical file retrieval (often misplaced),
and (3) System failure during internet
outages.

2.1 Deciding the Algorithm The core
"algorithm™ or logic of the system was
designed to be patient-centric.

1. Patient/Staff ldentification:
The system first identifies the
user's role (Patient vs. Staff) at
the Welcome Page.

2. Authentication & Routing:
Based on the role, the user is

routed to a specific portal
(Patient Portal, Receptionist
Dashboard, or Doctor

Dashboard). This enforces Role-
Based Access Control (RBAC).

3. QR-Based Workflow: For patient
check-ins, the algorithm is: Doctor
Scans Patient QR
-> System Fetches Patient ID ->
System Displays Digital Portfolio.

4. Al Workflow: Doctor Orders Test
-> Lab Uploads Image -> Al
Module Analyzes Image
-> Doctor Receives Aided Report.

2.2 Deciding Data Input Logic and Put
at Each Stage Data input logic was
strictly segregated by user role (RBAC):
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o Receptionist:  Inputs
new patient
demographic data
(Name, Address) and
appointment data.

« Doctor:Inputs clinical data
(Symptoms,Diagnosis,EPrescriptio
n).

o Patient: Inputs appointment
requests and can update their own
profile (e.g., mobile number).

2.3 Selection of Language The following
technology stack was selected for the
prototype:

o Prototyping: Figma (for high-
fidelity design).

o Frontend: HTML5, CSS3 (for
building the static prototype).

o Conceptual Backend: Python
(chosen for its robust AI/ML
libraries like TensorFlow).

o Conceptual Database:
PostgreSQL (for its reliability in
handling secure medical data).

2.4 Coding The coding of the prototype
was done using HTML5 and CSS3 to
create static, high-fidelity mockups of the
system's main screens (Welcome, Staff
Login, Receptionist Dashboard, Doctor
Dashboard). The focus was on
demonstrating the system's user interface
(UI) and the logical, role-based workflow,
not on building a fully functional backend.

2.5 Trials and Testing The prototype
was tested for workflow logic. We
conducted trials by navigating the
prototype based on user scenarios:

o Scenario 1 (Receptionist):
Verified that the user could
log in to the Receptionist
Dashboard and see the
correct tools (e.g., "Add New
Patient").

e Scenario 2 (Doctor): Verified
that the user could log in to the
Doctor Dashboard and that
"Billing" and  "Registration”
modules  were not  visible,
confirming the RBAC logic.

e Scenario 3 (Click-through):
Ensured all buttons (e.g., "Staff
Login™) correctly linked to their
respective pages (login.html).

3.Results and Discussions  This
section summarizes the findings from
our prototype development. The core
result of this project was the successful
design and prototyping of the "Nexus
Health" system's architecture. The
system was written in the past tense.

The results are best illustrated by a direct
comparison to traditional paper-based
systems:

Feature Traditional Paper
System

Patient Manual entry, high error

Registrat rate

ion

5-10 mins (manual

Record Retrieval file search)

Data Accessibility | Single physical file

Internet

Dependency N/A
Diagnostic Aid Doctor's experience only
Patient
N -
Engagement one (one-way)

[JCRT2511739 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | g279


http://www.ijcrt.org/

www.ijcrt.org

© 2025 IJCRT | Volume 13, Issue 11 November 2025 | ISSN: 2320-2882

Discussion: The findings clearly illustrate
the benefits of the proposed system. The
most significant result is the reduction in
data retrieval time by over 99% (from
minutes to

seconds) wusing the QR code. The
"Offline-First" capability directly solves
the primary technical barrier (internet
unreliability) for rural hospitals. The
RBAC design, proven in the prototype,
ensures  patient data privacy is
maintained. The integration of Al tools at
key

stages (diagnosis and post-care) moves the
system from a simple data-entry tool to an
active "assistant” for both doctors and
patients.

4. Conclusion (and Future Work)

Conclusion This paper has successfully
presented the design of "Nexus Health," an
integrated smart HMS. The novelty of this
research lies not in the creation of a single
new technology, but in the integration of
Al, QR codes, and an Offline-First
architecture to solve a real-world problem
for an underserved market. The system's
advantages over conventional techniques
include drastic efficiency gains, error
reduction, 100% operational uptime for
critical tasks, and enhanced patient
engagement. The prototype validates that
this complex, multi-featured system can
be presented through a simple, role-based,
and user-friendly

interface.

Future Work While the prototype
validates the concept, future work is
required for full-scale implementation.

o Backend Development: Building
the full Python backend and
database.

o Al Model Training: Training
the Al Diagnostic model on a
large, diverse dataset of
medical images.

lot Integration: Expanding
the system to integrate with
IoT  patient monitoring
devices (like smart-bands)
for real-time vital tracking
in ICUs.

Regional Language Support:
Adding Marathi language
support to the Patient Portal to
improve accessibility.
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