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ABSTRACT 

The Hospital Readmission Trend Dashboard is a healthcare data analytics and 

visualization system designed to monitor and analyze patterns in hospital 

readmissions. Hospital readmission refers to a patient being admitted to a hospital 

again within a defined period after a previous discharge. Monitoring readmission 

trends can help healthcare organizations understand changes in patient outcomes, 

resource utilization, and healthcare service performance. 

The proposed system collects relevant hospital information such as admission date, 

discharge date, department, diagnosis category, patient age group, length of stay, 

readmission status, and other appropriate de-identified clinical or administrative 

information. The system processes this data and calculates important indicators such 

as readmission count, readmission rate, average length of stay, and department-wise 

readmission trends. 

The dashboard presents the analyzed information through interactive charts, graphs, 

tables, and Key Performance Indicators (KPIs). Healthcare administrators can 

compare readmission patterns across departments, diagnosis categories, age groups, 

and time periods. Filters can be applied to examine specific reporting periods and 

organizational areas, making the analysis easier and more flexible. 

The system can also identify changes and trends in readmission rates over time. 

Managers can observe whether readmissions are increasing or decreasing and identify 

departments or categories that may require further investigation. Historical 

comparisons can support quality-improvement activities, resource planning, 

discharge-process evaluation, and hospital management. 

Overall, the Hospital Readmission Trend Dashboard provides a centralized 

platform for understanding hospital readmission patterns through data analytics and 

visualization. It is intended primarily for aggregate-level reporting, quality 

improvement, and operational planning, rather than diagnosing patients or 

predicting individual medical outcomes. Future enhancements can include risk-factor 

analysis, predictive modeling using validated clinical data, real-time hospital 

integration, anomaly detection, and automated quality reports. 

I. INTRODUCTION 

Healthcare organizations generate large amounts of information through patient 

admissions, diagnoses, treatments, discharges, laboratory services, and hospital 

operations. Analyzing this information can help healthcare administrators understand 

service utilization and identify areas where healthcare processes may need 

improvement. Hospital readmission is one important measure that can provide 

insights into post-discharge outcomes and healthcare resource utilization. 

Traditional readmission analysis is often performed using hospital databases, 

spreadsheets, statistical reports, and manually prepared summaries. Healthcare teams 

may need to collect information from multiple systems before calculating readmission 

rates and comparing trends. This process can be time-consuming and may make it 

difficult to obtain an updated view of hospital performance. 

Data analytics and Business Intelligence technologies provide effective methods for 

organizing and visualizing healthcare information. Dashboards can combine 
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information from multiple sources and present important metrics through charts, 

tables, and KPI cards. Instead of reviewing large datasets manually, administrators 

can use interactive visualizations to understand readmission trends more efficiently. 

The Hospital Readmission Trend Dashboard is designed to provide a centralized 

platform for analyzing historical readmission patterns. It can display readmission rates 

by department, diagnosis category, age group, length-of-stay group, and reporting 

period. Interactive filters allow users to focus on specific areas and compare changes 

over time. 

The system is intended to support healthcare quality improvement and administrative 

decision-making. It can help organizations identify aggregate patterns that require 

further clinical or operational investigation. Since healthcare data is sensitive, the 

system should use appropriate privacy, security, access-control, and de-identification 

practices, and any clinical interpretation should remain under qualified healthcare 

professionals. 

II. LITERATURE SURVEY 

Traditional hospital readmission analysis commonly relies on electronic health 

records, hospital information systems, spreadsheets, and manually prepared reports. 

These systems store valuable admission and discharge information but often require 

additional processing to calculate readmission rates and identify trends. Manual 

analysis can become difficult when hospitals have large numbers of patients and 

multiple departments. 

Electronic Health Record (EHR) systems provide centralized storage of patient and 

clinical information. They can contain admission records, diagnoses, treatment 

information, discharge details, and other healthcare data. However, EHR systems are 

primarily designed for clinical documentation and patient care, while advanced 

aggregate-level visualization and trend analysis may require additional analytics 

platforms. 

Healthcare quality-improvement research has examined readmission rates as an 

important measure of hospital performance. Researchers have studied factors such as 

diagnosis category, length of stay, age, comorbidities, discharge processes, follow-up 

care, and healthcare utilization. These studies demonstrate that readmission trends can 

be influenced by multiple factors and should therefore be interpreted within the 

appropriate clinical and organizational context. 

Data visualization is increasingly used in healthcare analytics to simplify complex 

information. Line charts can display changes in readmission rates over time, while bar 

charts can compare departments or diagnosis categories. KPI cards can summarize 

overall readmission counts and rates, and interactive filters can allow administrators 

to explore specific groups. 

Predictive analytics and machine learning have also been studied for estimating 

readmission risk. Such systems may analyze historical clinical and administrative 

information to identify patterns associated with future readmissions. However, 

predictive healthcare systems require careful validation, appropriate clinical oversight, 

privacy protection, fairness assessment, and transparent interpretation before they can 

be used in real-world decision-making. 

Existing research demonstrates that healthcare analytics and visualization can support 

hospital quality improvement and resource planning. However, many traditional 

reporting systems provide limited interactive trend exploration and cross-dimensional 

comparison. The proposed Hospital Readmission Trend Dashboard focuses on 

centralized data processing, aggregate readmission KPIs, historical trends, department 

and category comparisons, and responsible healthcare analytics. 
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III. SYSTEM ANALYSIS 

The Hospital Readmission Trend Dashboard is designed to analyze historical 

hospital readmission patterns using structured healthcare data. The system collects 

appropriate administrative and de-identified clinical information such as admission 

dates, discharge dates, departments, diagnosis categories, length of stay, and 

readmission status. A data-ingestion module imports information from hospital 

information systems, EHR databases, spreadsheets, or supported healthcare data 

sources. The preprocessing module validates records, handles missing values, 

removes duplicates, and standardizes data formats. The system organizes information 

by department, diagnosis category, age group, length-of-stay group, and reporting 

period where appropriate. A KPI engine calculates aggregate readmission counts, 

readmission rates, patient volumes, and average length of stay. A trend-analysis 

engine examines changes in readmission patterns across monthly, quarterly, and 

yearly periods. A comparison engine allows administrators to compare aggregate 

trends across departments and diagnosis categories. The visualization layer presents 

results through KPI cards, charts, graphs, and tables. Interactive filters allow users to 

select specific reporting periods and organizational groups. The dashboard highlights 

significant aggregate changes for further investigation. Finally, reports can be 

generated to support hospital quality improvement and operational planning. 

Existing System 

Existing hospital readmission analysis is commonly performed using Electronic 

Health Record systems, hospital information systems, spreadsheets, statistical 

software, and manually prepared reports. Hospital databases store admission and 

discharge information that can be used to calculate readmission measures. However, 

healthcare teams may need to extract and combine information from different systems 

before performing detailed analysis. Readmission rates may be calculated periodically 

using spreadsheet formulas or specialized reporting tools. Comparing departments or 

diagnosis categories can require separate queries and manual calculations. Historical 

trends may be difficult to examine when information is distributed across multiple 

reports. Static reports may not provide interactive filtering or drill-down capabilities. 

Healthcare administrators may need to request new reports whenever different 

comparisons are required. Manual processing can also introduce inconsistencies in 

calculations or data preparation. Existing systems may focus on individual patient 

records rather than providing a comprehensive aggregate dashboard. They may also 

provide limited visualization of relationships between readmission trends and 

operational measures such as length of stay. Therefore, traditional systems can 

provide valuable information but may require additional tools for efficient interactive 

readmission analysis. 

Disadvantages of Existing System 

• Heavy dependence on manually prepared healthcare reports. 

• Time-consuming data extraction and analysis. 

• Data may be distributed across multiple hospital systems. 

• Difficult to compare multiple departments quickly. 

• Limited interactive visualization. 

• Historical trends may require multiple reports. 

• Manual calculations can introduce errors. 

• Limited drill-down and filtering capabilities. 

• Difficult to identify aggregate readmission trends quickly. 

• Limited centralized quality-improvement analytics. 

• Reports may become outdated as new data is generated. 
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• Limited integration of multiple operational indicators. 

Proposed System 

The proposed Hospital Readmission Trend Dashboard provides a centralized 

platform for analyzing aggregate hospital readmission trends. The system collects 

appropriate administrative and de-identified clinical information from hospital 

databases, EHR systems, spreadsheets, or supported sources. A preprocessing layer 

validates and standardizes the data while handling missing and duplicate records. The 

system organizes information by department, diagnosis category, age group, length-

of-stay group, and time period where appropriate. A KPI engine calculates 

readmission count, readmission rate, admission volume, average length of stay, and 

other approved aggregate indicators. A trend-analysis engine identifies changes in 

readmission rates across different reporting periods. A comparison engine allows 

administrators to compare aggregate patterns across departments and diagnosis 

categories. The visualization engine presents information through KPI cards, bar 

charts, line charts, tables, and trend indicators. Users can apply filters to explore 

specific periods and organizational groups. The dashboard can highlight notable 

aggregate changes that require additional clinical or operational investigation. Reports 

can be generated for authorized administrators and quality-improvement teams. The 

system focuses on supporting analysis and does not independently diagnose patients 

or make clinical decisions. 

Advantages of Proposed System 

• Provides centralized readmission trend analysis. 

• Reduces manual reporting effort. 

• Automatically calculates important aggregate KPIs. 

• Supports department-wise comparison. 

• Enables diagnosis-category analysis. 

• Provides historical readmission trends. 

• Offers interactive charts and visualizations. 

• Supports filtering and drill-down analysis. 

• Helps identify significant aggregate changes. 

• Supports hospital quality-improvement activities. 

• Improves healthcare operational reporting. 

• Supports data-driven resource planning. 

IV. METHODOLOGY 

The methodology begins by collecting appropriate hospital admission and discharge 

information from authorized healthcare data sources. The data-ingestion module 

imports the available information into the analytics platform while maintaining 

appropriate security controls. The preprocessing module validates records, removes 

duplicates, handles missing values, and standardizes dates and categorical information. 

The system calculates readmission status according to the selected organizational 

definition and reporting criteria. The cleaned data is organized into structured datasets 

containing admissions, discharges, departments, diagnosis categories, time periods, 

and other approved attributes. A KPI engine calculates aggregate readmission counts, 

readmission rates, admission volumes, and average length of stay. A trend-analysis 

module examines readmission patterns across monthly, quarterly, and yearly periods. 

A comparison engine evaluates aggregate patterns across departments, diagnosis 

categories, age groups, and length-of-stay groups where appropriate. The visualization 

engine converts the processed information into KPI cards, charts, tables, and trend 

graphs. Authorized users can apply filters to explore specific periods and 

organizational groups. The system generates reports that can support quality-
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improvement and operational discussions. Finally, the dashboard presents aggregate 

insights while maintaining privacy protections and ensuring that clinical decisions 

remain under qualified professional review. 

SYSTEM ARCHITECTURE 

The Hospital Readmission Trend Dashboard consists of several interconnected layers 

for securely collecting, processing, analyzing, and visualizing hospital readmission 

information. The User Interface provides authorized healthcare administrators and 

quality-improvement teams with access to dashboards, filters, and reports. The 

Healthcare Data Ingestion Layer collects approved information from EHR systems, 

hospital databases, spreadsheets, and other supported sources. The Data Privacy and 

De-identification Layer applies appropriate controls to minimize exposure of sensitive 

patient information. The Data Cleaning and Transformation Module validates records, 

handles missing values, removes duplicates, and standardizes formats. The Central 

Healthcare Data Store maintains structured and appropriately protected aggregate or 

de-identified information. The Readmission KPI Engine calculates readmission 

counts, rates, patient volumes, and other approved indicators. The Trend Analysis 

Engine identifies changes across different reporting periods. The Comparison Engine 

compares aggregate patterns across departments, diagnosis categories, age groups, 

and other approved dimensions. The Visualization Engine generates KPI cards, charts, 

graphs, tables, and trend indicators. The Reporting Module generates authorized 

quality and operational reports. 

 
 

V. RESULT AND OUTPUT 
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VI. CONCLUSION 

The Hospital Readmission Trend Dashboard provides an effective and centralized 

solution for monitoring and analyzing hospital readmission patterns. The system 

brings important healthcare indicators such as total admissions, readmissions, 

readmission rate, average length of stay, departments, diagnosis categories, and 

historical trends into a single interactive dashboard. 

By using data processing, KPI analysis, trend analysis, and data visualization, the 

system transforms healthcare data into meaningful aggregate-level insights. 

Healthcare administrators and quality-improvement teams can compare readmission 

rates across departments, diagnosis categories, age groups, and different time periods 

using charts, graphs, tables, and KPI cards. 

The dashboard can help identify areas where readmission rates or hospital stays are 

changing significantly. These insights can support further investigation into discharge 

planning, follow-up care, resource allocation, and quality-improvement activities. 

Interactive filters and historical analysis also make it easier to understand patterns and 

monitor changes over time. 

Overall, the Hospital Readmission Trend Dashboard improves the accessibility, 

clarity, and efficiency of healthcare performance analysis. It can support hospitals in 

making better data-driven operational and quality-improvement decisions. Future 

enhancements can include AI-assisted trend analysis, predictive readmission 

modeling, anomaly detection, real-time hospital-system integration, automated quality 

reports, and advanced clinical analytics. 

The system should be used responsibly with appropriate privacy, security, de-

identification, and clinical oversight. Dashboard trends should support—not replace—

professional clinical judgment, and the system should not independently diagnose 

patients or make treatment decisions. 
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