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Abstract 

Hospital bed occupancy is an important operational indicator that helps healthcare 

organizations understand how efficiently available beds are being utilized. Monitoring 

occupancy trends enables hospital administrators to identify periods of high demand, 

underutilization, and potential capacity constraints. However, large amounts of 

hospital data can be difficult to interpret when maintained through spreadsheets or 

basic reports. A dashboard-based approach can provide a clearer and more efficient 

way to analyze bed occupancy information. 

The Hospital Bed Occupancy Trend Dashboard is designed to collect, process, 

analyze, and visually represent hospital bed utilization data. The system can display 

important metrics such as total beds, occupied beds, available beds, occupancy 

percentage, admissions, discharges, and occupancy trends over different time periods. 

Interactive charts and graphical representations allow users to understand changes in 

occupancy without manually examining large datasets. 

The proposed dashboard can organize occupancy information by departments, wards, 

dates, and other relevant categories. Users can apply filters to examine specific 

periods or hospital units and compare their occupancy patterns. Trend analysis can 

help identify recurring high-occupancy periods and areas where bed utilization is 

relatively low. This information can support better operational planning and resource 

allocation. 

The system uses data processing and visualization techniques to transform raw 

hospital records into meaningful analytical information. Appropriate calculations are 

performed to determine occupancy-related indicators, while charts and summary cards 

provide a concise view of the results. The dashboard can therefore serve as a decision-

support tool for hospital management rather than simply functioning as a data-

reporting interface. 

Overall, the Hospital Bed Occupancy Trend Dashboard provides a structured and 

visual method for analyzing hospital bed utilization. It can improve the accessibility 

of operational information, reduce dependence on manual analysis, and help 

administrators make more informed decisions regarding bed allocation and hospital 

capacity management. 

I. Introduction 

Hospitals continuously manage limited resources such as beds, medical staff, 

equipment, and treatment facilities. Among these resources, hospital beds are 

particularly important because their availability directly affects the hospital's ability to 

accommodate patients. Bed occupancy indicates how many available beds are 
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currently being utilized and provides useful information about the demand placed on 

hospital facilities. 

Traditional methods of monitoring bed occupancy often involve manually maintained 

registers, spreadsheets, or periodic reports. Although these approaches can store the 

required information, they may make it difficult to identify trends and relationships 

within the data. When the volume of records increases, manually calculating 

occupancy percentages and comparing different periods can become time-consuming 

and susceptible to errors. 

A dashboard can provide a more effective way to analyze hospital bed utilization. 

Instead of presenting information only as tables, the dashboard can use charts, graphs, 

KPI cards, and filters to present important information visually. Administrators can 

quickly view the current occupancy level and analyze historical patterns across 

different departments or wards. 

The Hospital Bed Occupancy Trend Dashboard focuses on converting hospital bed-

related records into useful visual insights. The system can calculate indicators such as 

occupied beds, available beds, total beds, and occupancy rate while also presenting 

trends over selected time periods. Users can interact with the dashboard to examine 

specific departments, wards, or dates according to their analytical requirements. 

The main objective of the project is to provide a simple and centralized analytical 

interface for understanding hospital bed utilization. By presenting historical and 

summarized information in an organized manner, the system can support capacity 

planning, resource management, and operational decision-making. The dashboard is 

intended to complement hospital management processes by making occupancy 

information easier to interpret and analyze. 

II. Literature Survey 

Hospital bed occupancy has been widely considered an important measure of 

healthcare facility utilization. Studies on hospital operations have examined 

occupancy rates to understand patient demand, resource utilization, and capacity 

constraints. Occupancy information can help hospital managers evaluate whether 

available infrastructure is sufficient for the number of patients being served. Historical 

occupancy data can also provide useful information for identifying changes in 

demand over time. 

Research on healthcare analytics has increasingly focused on using data visualization 

to improve the interpretation of hospital information. Visualization techniques such as 

line charts, bar charts, and KPI indicators can transform complex datasets into 

information that is easier for decision-makers to understand. Interactive dashboards 

can provide users with the ability to explore data according to different dimensions 

instead of depending only on static reports. 

Several studies have investigated the use of hospital information systems for 

monitoring patient flow and resource utilization. These systems may integrate 

information related to admissions, discharges, patient transfers, and available 

resources. Combining such information can provide a broader view of hospital 
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capacity. However, the effectiveness of these systems depends on the quality, 

completeness, and timeliness of the underlying data. 

Data analytics has also been applied to identify patterns in hospital demand. Historical 

data can be analyzed to determine periods with increased admissions and higher bed 

utilization. Trend analysis can assist administrators in understanding recurring 

demand patterns and preparing resources accordingly. However, analytical results 

should be interpreted carefully because occupancy can be affected by multiple 

operational and external factors. 

Business intelligence and dashboard technologies have become increasingly useful for 

healthcare decision support. A well-designed dashboard can combine multiple data 

sources, perform calculations, and present important indicators through an interactive 

interface. Filtering and drill-down capabilities can allow users to examine specific 

wards, departments, and time periods without manually preparing separate reports. 

The existing literature indicates that combining hospital operational data with 

analytics and visualization can improve access to useful information. However, there 

remains a practical need for simple dashboards that specifically focus on hospital bed 

occupancy trends and provide easily understandable indicators. The proposed 

Hospital Bed Occupancy Trend Dashboard addresses this requirement by organizing 

bed-related data into an interactive analytical environment. 

III. System Analysis 

The Hospital Bed Occupancy Trend Dashboard is designed to analyze hospital bed 

utilization using structured historical and operational data. The system receives 

information related to total beds, occupied beds, available beds, admissions, 

discharges, wards, departments, and dates. The collected data is checked and prepared 

before it is used for analysis. Data preprocessing helps identify missing, duplicate, or 

inconsistent records that could affect the accuracy of the dashboard. The system 

calculates important indicators such as available beds and occupancy percentage from 

the available records. Occupancy trends are generated by grouping and analyzing data 

according to selected time periods. Users can filter the information based on 

departments, wards, dates, or other available categories. KPI cards provide a quick 

summary of the most important occupancy measurements. Charts and graphs help 

users identify increases, decreases, and variations in bed utilization. The dashboard 

provides a centralized view of the analyzed information instead of requiring users to 

examine individual records. The overall system is therefore intended to simplify 

hospital capacity analysis and support operational decision-making. 

Existing System 

In many conventional hospital environments, bed occupancy information is 

maintained through manual registers, spreadsheets, or separate hospital management 

reports. Staff members may record admissions, discharges, and bed availability at 

different points during the day. The collected information may then be summarized 

manually for administrative reporting. Generating historical occupancy trends can 

require additional calculations and data preparation. Comparing occupancy between 

different wards or departments may also require multiple reports or spreadsheet 
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operations. Manual data handling increases the possibility of calculation errors and 

inconsistent reporting. Static reports generally provide limited opportunities for users 

to interact with the underlying information. Decision-makers may therefore spend 

considerable time searching for specific occupancy information. Changes in 

occupancy patterns may not be immediately visible when data is presented primarily 

in tabular form. Different reporting formats can also make centralized analysis more 

difficult. As the quantity of hospital records grows, maintaining and analyzing the 

information manually becomes increasingly challenging. These limitations create a 

need for a more organized and visual approach to hospital bed occupancy analysis. 

Disadvantages of Existing System 

• Requires significant manual data entry and processing.  

• Difficult to identify long-term occupancy trends quickly.  

• Higher possibility of calculation and data-entry errors.  

• Static reports provide limited data visualization.  

• Comparing different wards or departments can be time-consuming.  

• Historical analysis may require manual spreadsheet operations.  

• Information may be distributed across multiple files or reports.  

• Limited interactive filtering and drill-down capabilities.  

• Difficult to obtain a quick overview of important occupancy KPIs.  

• Manual reporting can consume staff time.  

• Large datasets can become difficult to manage.  

• Does not provide an efficient centralized analytical view.  

Proposed System 

The proposed Hospital Bed Occupancy Trend Dashboard provides a centralized 

platform for analyzing and visualizing hospital bed utilization data. The system 

collects structured information related to hospital beds, occupancy, admissions, 

discharges, wards, departments, and dates. The data is processed to ensure that the 

information used for analysis is consistent and suitable for visualization. The system 

automatically calculates important metrics such as total beds, occupied beds, available 

beds, and occupancy percentage. Historical records are analyzed to identify changes 

and trends in bed utilization. An interactive dashboard presents the processed 

information through KPI cards, charts, graphs, and tables. Users can apply filters to 

examine occupancy for specific wards, departments, or time periods. Trend 

visualizations make it easier to identify periods of increasing or decreasing occupancy. 

The system reduces the need for repetitive manual calculations and report preparation. 

Centralized data presentation allows administrators to access important occupancy 

information from a single interface. The proposed solution can support hospital 

capacity planning and operational resource management by providing timely and 

understandable analytical information. 

Advantages of Proposed System 

• Provides a centralized hospital bed occupancy dashboard.  

• Automatically calculates important occupancy metrics.  

• Reduces repetitive manual calculations.  

• Provides interactive charts and visualizations.  
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• Makes occupancy trends easier to identify.  

• Supports filtering by date, ward, and department.  

• Improves accessibility of operational information.  

• Helps compare bed utilization across hospital units.  

• Provides quick KPI-based summaries.  

• Makes historical occupancy analysis easier.  

• Reduces dependence on manually prepared reports.  

• Supports data-driven hospital capacity planning.  

IV. Methodology 

The methodology begins with collecting hospital bed occupancy data from available 

structured records or datasets. The collected data may contain fields such as date, 

ward, department, total beds, occupied beds, admissions, and discharges. The raw 

data is first inspected to identify missing values, duplicate records, incorrect entries, 

and inconsistent formats. Data preprocessing is then performed to prepare a clean 

dataset for further analysis. Relevant calculations are applied to derive metrics such as 

available beds and occupancy percentage. The processed data is organized according 

to dimensions such as date, ward, department, and occupancy status. Analytical 

operations are then performed to identify trends and variations in bed utilization. The 

resulting information is connected to the dashboard visualization layer. KPI cards are 

used to display summarized values, while line charts and bar charts represent 

occupancy trends and comparisons. Interactive filters allow users to explore selected 

periods and hospital units. The dashboard output is reviewed to ensure that the 

displayed values and visualizations correctly represent the processed data. Finally, the 

completed dashboard provides an analytical interface that can assist users in 

understanding hospital bed occupancy patterns. 

System Architecture 
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The system architecture follows a structured data-processing and visualization 

workflow for hospital bed occupancy analysis. The first layer is the Data Source 

Layer, which contains hospital records related to beds, admissions, discharges, wards, 

departments, and dates. These records are transferred to the Data Processing Layer, 

where the data is cleaned, validated, transformed, and organized. The processing layer 

also performs calculations required for occupancy-related KPIs. The cleaned dataset 

is then stored or made available to the Data Analysis Layer for further aggregation 

and trend analysis. The analysis layer calculates metrics such as occupancy 

percentage, available beds, and utilization trends. The resulting information is passed 

to the Dashboard Layer, which contains KPI cards, tables, line charts, bar charts, and 

other visual elements. The User Interaction Layer allows administrators or authorized 

users to apply filters and examine specific dates, wards, departments, or other 

categories. User selections dynamically update the dashboard visualizations based on 

the filtered dataset. The architecture separates data preparation, analysis, and 

presentation so that each stage has a clear responsibility. This layered approach makes 

the system easier to understand, maintain, and extend. Overall, the architecture 

converts raw hospital occupancy records into meaningful visual information for 

operational analysis and decision support. 

V. Result and Output 

 

 
 

VI. Conclusion 

The Hospital Bed Occupancy Trend Dashboard provides an effective and organized 

approach for monitoring and analyzing hospital bed utilization. The system 

transforms raw hospital data into meaningful information through automated 

calculations, data processing, and interactive visualizations. Important indicators such 
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as total beds, occupied beds, available beds, and occupancy percentage can be viewed 

through a centralized dashboard. 

The proposed system makes it easier to identify occupancy trends across different 

periods, wards, and departments. Graphs, charts, KPI cards, and tables provide a clear 

representation of hospital capacity and utilization patterns. This reduces the effort 

required to manually analyze large amounts of hospital data and minimizes the 

possibility of errors associated with repetitive calculations. 

The dashboard can support hospital administrators and management in understanding 

periods of high and low bed utilization. Such insights can assist with capacity 

planning, bed allocation, and efficient resource management. Interactive filtering also 

allows users to focus on specific departments, wards, or time periods according to 

their requirements. 

Overall, the Hospital Bed Occupancy Trend Dashboard demonstrates how data 

analytics and visualization can improve the interpretation of hospital operational data. 

By providing timely, accessible, and understandable occupancy information, the 

system can serve as a useful decision-support tool for improving hospital resource 

utilization and operational planning. 
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