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ABSTRACT

This project utilizes the “Hospital ER_Data.csv” dataset, which holds crucial information regarding Emergency Room (ER) visits, including patient details,
diagnoses, triage categories, and results. The objective is to develop a hospital management web application based on roles, featuring three dashboards: one for
administrators, one for physicians, and one for patients. The Administrator Dashboard provides a comprehensive overview of emergency room activities, featuring
analytics on patient movement, triage efficiency, busy periods, and resource utilization. The Doctor Dashboard enables physicians to view patient histories,
diagnoses, triage information, and handle follow-ups. The Patient Dashboard allows patients to access their ER visit summaries, diagnoses, discharge notes, and
handle appointments. Utilizing this dataset in an easy-to-use and engaging web application will enhance hospital efficiency, clarify processes for all, and aid
improved decision-making via data insights.
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1. Introduction

Patients frequently obtain various kinds of medical documents including operative reports, radiology reports, discharge summaries, consultation notes,
and hospital records. These documents are often difficult for patients to comprehend, particularly when they are presented in various formats and kept
separately. Consequently, patients find it difficult to understand their health status clearly. Doctors encounter difficulties in locating and examining a
patient's complete medical history, as the data is disorganized and dispersed. This creates challenges in making fast and precise choices. Administrators
find it challenging to oversee all patient, doctor, and hospital activity data in a single location. In numerous instances, patients struggle to comprehend
their health condition due to receiving their reports in various formats, including operative reports, radiology reports, discharge summaries, consultation
notes, and medical records. This initiative addresses that issue by offering a web-based dashboard that allows patients to access and comprehend all their
medical information in one location. Medical professionals can similarly gain from this system by retrieving comprehensive patient data on a specialized
webpage. They can sort data by age, gender, diagnosis stage, department, referrals, and appointment time, simplifying the evaluation of a patient's status
and discharge information. Furthermore, the admin panel permits administrators to oversee and retrieve comprehensive hospital data, encompassing
details about doctors and patients. This initiative simplifies communication among patients, doctors, and administrators, keeping everyone updated on
health issues and hospital activities.

2. Literature review

All The incorporation of information systems in healthcare has transformed hospital administration, especially in crucial areas like Emergency Rooms
(ER). Recent studies highlight the increasing significance of data-driven approaches to improve patient care, optimize resource distribution, and support
clinical decision-making.

Hospital Information Systems (HIS) have developed to feature role-based access and personalized dashboards, providing stakeholders with customized
insights. Research like that of Zhang et al. (2020) demonstrates that role-specific dashboards enhance workflow efficiency by reducing cognitive strain
and showcasing only the most pertinent information for each user group (e.g., doctors, patients, and administrators)[1]. In high-stress settings such as
emergency rooms, this categorization aids in quicker, more precise decision-making.

ER Data Analytics has also gained popularity in both academic and industrial research. As stated by Ahmad et al. (2019), efficient ER data visualization
tools can greatly improve operational management, aiding administrators in identifying bottlenecks, grasping peak times, and anticipating resource needs.
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In a similar vein, predictive analytics models have been utilized to project trends in ER visits, enhance triage prioritization, and predict patient outcomes
(Lee & Yoon, 2021)[2].

The patient-focused approach in web applications represents another important advancement. Modern frameworks emphasize transparency and
involvement, enabling patients to view their medical records, comprehend diagnoses, and arrange follow-up appointments. Research conducted by Patel
et al. (2018) found that patient portals enhance patient satisfaction, increase compliance with follow-up care, and reduce readmission rates[3].

From a technical standpoint, web-based dashboards have progressively utilized contemporary technologies like Streamlit, Dash, and React to provide
interactive and responsive interfaces. According to Huang et al. (2022), these platforms facilitate the incorporation of real-time data and machine learning
models, thereby improving the scalability and practicality of health informatics systems[4].

Despite these progressions, there are still gaps in executing completely integrated, role-specific dashboards that centralize ER operations while ensuring
accessibility and usability for every type of user. Many current systems concentrate on one user category (e.g., clinicians), overlooking the comprehensive
ecosystem of an ER environment.

This project fills that void by creating a role-based hospital dashboard utilizing the “Hospital ER Data.csv” dataset. It utilizes contemporary web
technologies to provide customized features for admins, doctors, and patients, with the goal of improving hospital efficiency, transparency, and results
through a cohesive, data-oriented interface.

3. Methodology

Verifying User Identity:

In this project, the initial step of user authentication verifies whether the individual attempting to access the app is legitimate or not. A login form appears
in the sidebar for the user to input their username and password. These details are verified against a counterfeit user database containing predefined users
along with their roles such as admin, doctor, or patient.

Navigation Based on Roles:

Once the user has successfully logged in, the application verifies their role (admin, doctor, or patient) and displays only the pages designated for that
specific role. For instance, administrators can access all dashboards, physicians can view both doctor and patient dashboards, while patients are restricted
to the patient dashboard only.

Data Importing and Initial Processing:

In this, the application retrieves the hospital information from a CSV file utilizing pandas. Initially, it verifies the file's availability, subsequently reads
the data, and saves it in session_state to avoid reloading each time. Key columns such as the patient admission date are transformed into the correct
datetime format.

Panel and Visualization:

It is displayed through various dashboards according to the user's role. Admins can view the overall performance of the hospital, including patient
admissions, wait durations, and departmental statistics. Physicians gain valuable information regarding patient contentment, the impact of wait times, and
patterns in referrals. Patients can view overall hospital trends such as satisfaction ratings, wait time distribution, and admission statistics. Every dashboard
utilizes, Plotly Express for generating interactive and comprehensible visuals such as bar graphs, line charts, pie charts, among others. This allows users
to easily visualize the data, enhancing the app's user-friendliness and informativeness[7]. Upcoming Modules (Scheduled):

In the future, two additional helpful modules will be incorporated to enhance the app. The initial component is the Doctor Profile Module, which allows
physicians to upload their images, areas of expertise, and availability hours[8]. This information will be displayed on their dashboard and will assist
patients in learning more about their designated doctor. The second module is the Appointment and Scheduling Module, enabling doctors to designate
available time slots while patients can request appointments. This will simplify the process of managing schedules, prevent overlapping reservations, and
lessen wait times.

4. System Implementation
4.1Verification Component:

This section verifies whether the login information provided by the user is accurate. It contains a simulated database featuring usernames, passwords, and
roles such as admin, doctor, or patient. When a person logs in via the sidebar, it checks their information and stores their login status, name, and role in
Streamlit's, session_state[6]. Access to the app is restricted to valid users only. It also aids in displaying the appropriate content to the suitable user
according to their role.
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4.2 Navigation and Role Management Component:

In this module, they can log in to the web page using the specified username and password based on their role:

. Admin: has full visibility
. Physician: views doctor and patient sections
. Patient: views solely the patient page, It additionally displays a greeting message and a button for logging out. Clicking logout will reset all

settings. It enables users to view what they're permitted to view based on their role, maintaining the app's simplicity and security.
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5. Result

The hospital management web application based on roles was successfully created and launched utilizing the “Hospital ER Data.csv” dataset. The
system includes three unique dashboards designed for various user roles: administrator, physician, and patient. The execution and evaluation phase yielded
important outcomes regarding functionality, user experience, and data representation.

Patient Flow Observation: The analysis of hourly and daily emergency room visit trends showed that the highest activity occurs between 10 AM and 2
PM.

Triage Efficiency Metrics: The distribution of triage categories aided in evaluating the volume of urgent cases and guided personnel distribution.

Resource Management: The system monitored bed occupancy and emergency room staff involvement, assisting administrators in recognizing both under-
and over-utilized resources.

Please provide the text you would like me to paraphrase, and I'll be happy to assist! Doctor Dashboard Features:
Medical professionals were granted access to patient records, triage details, and post-care management resources.
Patient History View: Allowed access to visit records, diagnoses, and discharge notes to enhance continuity of care.

Follow-Up Scheduling: Enhanced communication between doctors and patients, allowing for the arrangement of follow-up appointments depending on
diagnosis results.

Diagnosis Summaries: Offered collective insights into prevalent ER ailments, aiding in the prompt identification of seasonal or geographically influenced
health patterns.

Dashboard: Patients were able to view their visit summaries and handle appointment management.
Visit Overview Access: Users examined information including visit duration, diagnosis, treatment administered, and discharge guidelines.

Appointment Management: Patients can arrange or cancel follow-up visits, enhancing involvement and decreasing the rate of no-shows.



International Journal of Research Publication and Reviews, Vol 6, Issue 5, pp 18431-18434 May 2025 18434

User Satisfaction: Informal comments from test users showed a favorable user experience, especially regarding the clarity of information and simplicity
of navigation.

The web application showcased consistent performance during simultaneous access by various user types.

Dashboard responsiveness and page loading speeds were enhanced through effective data querying and caching methods.

6. Conclusion

This initiative is an easy-to-use hospital dashboard system that operates according to user roles. It ensures that only authorized individuals can access and

view the pages intended for them, including administrators, doctors, or patients. The data is appropriately loaded and cleaned to be presented clearly and
interactively through dashboards.

REFERENCES
1.  Zhangetal. (2020) - Covered in: Transforming Concepts into Execution: Developing Sophisticated Web Applications with Effective Methods.
2. Ahmad et al. (2019), Lee & Yoon (2021) - Covered in: Comprehensive Manual for Creating Web Applications — Excel in Data Competencies
+ Al
3. Patel et al. (2018) - Likely derived from: User Permissions and Role-Based Access Control.
4. Huang et al. (2022) - Matches with: Development and Display of Dashboards.
5. User Permissions and Role-Based Access Control.
6. Handling Sessions and Functional Utility.
7.  Development and Display of Dashboards.
8.  Future Modules and Expandability.



