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Abstract: This paper presents the design and development of a Power Bl-based analytical dashboard
focused on U.S. Healthcare Industry Dynamics. The dashboard integrates healthcare datasets covering
medical expenditure, patient admission rates, insurance claims, and hospital performance indicators.
The main objective is to provide a clear, data-driven understanding of the U.S. healthcare system
through visualization and trend analysis. The system’s architecture consists of data collection, cleaning,
transformation, storage, and visualization layers. Insights generated from the dashboard enable policy
makers, analysts, and healthcare professionals to assess cost patterns, resource utilization, and
performance trends effectively.
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I. INTRODUCTION

The U.S. healthcare industry is one of the largest and most complex systems in the world, involving numerous variables
such as costs, insurance coverage, hospital infrastructure, and patient outcomes. Managing and analyzing such vast data
manually is challenging. Hence, data analytics and visualization tools like Power BI are essential for deriving insights.
This project aims to design a dynamic dashboard that brings together multiple healthcare-related datasets, cleans and
transforms them, and presents key insights interactively. Through this approach, healthcare decision-makers can
visualize industry dynamics, identify patterns in expenditure, patient demographics, and service efficiency, and make
informed policy or business decisions.

I1. SYSTEM DESIGN
The proposed system is structured into several modular layers to ensure smooth data flow and efficient visualization:

e Data Collection Layer:
Healthcare data is collected from publicly available datasets such as Medicare, CDC, and U.S. Health
Statistics. The data includes patient records, cost metrics, and hospital service ratings.

e Data Cleaning Layer:
Missing, duplicate, and inconsistent values are handled using Python libraries such as Pandas and NumPy to
ensure uniformity and accuracy in the dataset.

e Data Transformation Layer:
Relevant columns are extracted, renamed, and reformatted. New computed fields like “average cost per
patient” and “hospital performance score” are generated.

e Storage Layer:
Processed data is stored in CSV format and integrated into Power BI for visualization.

e Visualization Layer:
Power BI dashboards display real-time KPIs such as healthcare spending trends, hospital admissions, claim
distributions, and patient satisfaction rates.

Copyright to IJARSCT
www.ijarsct.co.in

DOI: 10.48175/568 200

7 1ssN W)
| 2581-9429 |}

&\ IJARSCT ¥
Q




R r

PN

IJARSCT

ISSN: 2581-9429

IJARSCT

® International Journal of Advanced Research in Science, Communication and Technology |
A
International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

Volume 5, Issue 2, November 2025

1. METHODOLOGY

Data preprocessing and transformation are performed using Python and SQL. The cleaned data is then loaded into
Power BI to create an interactive dashboard. Visualization tools include bar charts, line graphs, cards, slicers, and maps.
Key Performance Indicators (KPIs) displayed include:

e Total healthcare expenditure by year

e Insurance claim rate by state

e Hospital performance rating

e  Average patient admission cost

e  Demographic-wise patient analysis

This dashboard provides both macro and micro-level insights into how healthcare resources are utilized across the

U.S.

IV. RESULTS AND DISCUSSION

The Power BI dashboard offers a unified platform to analyze trends across different healthcare sectors. It highlights
major insights such as:

e Rising healthcare costs in specific states.

e Increasing insurance claim volumes year by year.

e  Clear visualization of hospital performance comparisons.

e Patient distribution analysis based on gender, age, and region.
These insights can assist policymakers, hospital administrators, and analysts in understanding industry behavior and
improving operational strategies.
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Fig. 1. Power BI Dashboard Displaying U.S. Healthcare Trends and Insights

V. CONCLUSION
The project successfully demonstrates how Power BI can be used to design a data-driven analytical framework for the
U.S. healthcare industry. The modular architecture ensures scalability and adaptability for additional datasets. The
interactive dashboards help users analyze complex data efficiently. Future improvements could include predictive
analytics using machine learning to forecast healthcare costs or patient inflow based on past data trends.
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