
 

 

International Journal of Multidisciplinary 
Research in Science, Engineering and Technology 

(A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal) 

 
  

Impact Factor: 8.206 Volume 8, Issue 4, April 2025 
 

 

 



© 2025 IJMRSET | Volume 8, Issue 4, April 2025|                                            DOI: 10.15680/IJMRSET.2025.0804026 

 

IJMRSET © 2025                                          |     An ISO 9001:2008 Certified Journal   |                                                            4291 

 Optimizing Hospital Resource Allocation 

using Data Analytics  
 

Moulitharan.K.M, Govardhini.S 

Student, Department of Computer Science with Data Analytics, Dr. N.G.P Arts and Science College (Autonomous), 

Coimbatore Dt., Tamil Nadu, India 

Assistant Professor, Department of Computer Science with Data Analytics, Dr. N.G.P Arts and Science College 

(Autonomous), Coimbatore Dt., Tamil Nadu, India 

 

ABSTRACT: Efficient resource management is a critical aspect of hospital operations, ensuring optimal patient care 

and balanced workload distribution among doctors. This project introduces a Hospital Resource Allocation System, a 

Flask-based web application that optimizes doctor assignments, bed allocation, and patient management using data 

analytics. The system automates doctor assignments based on workload, ensuring fair distribution of patients among 

doctors. It dynamically tracks hospital resources such as available beds, occupied rooms, and doctor availability, 

presenting real-time updates through an interactive dashboard. By leveraging data analytics, the system reduces manual 

intervention, enhances efficiency, and improves patient care quality. This report details the system's architecture, 

functionality, implementation, testing, and potential future enhancements, such as AI-driven patient admission 

predictions and automated patient discharge handling. The Hospital Resource Allocation System provides a foundation 

for data-driven hospital administration, ultimately improving patient care and operational efficiency. 
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I. INTRODUCTION 

 

In today's healthcare, successful management of resources is crucial in the delivery of quality patient care as well as 

streamlining the operations of the hospital. Resource management entails allocating and using strategic essential assets 

such as medical staff, equipment, beds, and consumables. With hospitals experiencing growing demands for patients, 

increasing costs of operations, and compliance stipulations, the necessity for effective resource management systems has 

never been more significant. Effective resource management has a direct impact on enhanced patient outcomes by 

providing timely access to healthcare services, decreasing wait times, and avoiding the likelihood of resource 

deficiencies. It also increases cost effectiveness by avoiding waste and allowing better financial planning. An effective 

resource management system also simplifies hospital operations, enhancing staff productivity and compliance with 

healthcare regulations. Nevertheless, in spite of its importance, resource management in hospitals involves a number of 

challenges. Shortages of staff, especially in specialized areas of medicine, may result in overworked health professionals 

and impaired patient care. Shortage of hospital beds and medical equipment regularly translates into competition for 

allocation, which creates moral issues in patient prioritization. In addition, the sheer volume of data collected within 

hospital environments necessitates sophisticated management systems in order to allow real-time decision-making. Most 

healthcare facilities continue to use disjointed, antiquated systems that are not integrated, which creates inefficiencies in 

accessing and using important information. Solving these challenges demands creative solutions that utilize data 

analytics, predictive modeling, and comprehensive healthcare management platforms. This research delves into the 

importance of hospital resource management, outlines major challenges, and looks into emerging technological 

innovations that can improve hospital resource optimization, further refining patient care and operations efficiency. 
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II. LITERATURE REVIEW 

 

Hospital resource management has been extensively researched in the field of healthcare, with a variety of models and 

frameworks being created to maximize the allocation and utilization of essential resources. This section discusses 

available literature on resource management strategies, technological innovation, and major challenges found in past 

research. 

2.1 Overview of Hospital Resource Management Models 

A number of models have been put forward to improve hospital resource management, such as: 

Queuing Theory Models: These models have often been used to optimize patient flow and decrease waiting times within 

hospitals. Research has proven their success in enhancing emergency department performance and bed assignment 

(Green, 2018). 

Linear and Integer Programming Models: These mathematical optimization models have been used to assign hospital 

resources efficiently so that the beds, staff, and equipment are distributed optimally while costs are minimized (Bruni et 

al., 2019). 

Simulation-Based Methods: Scholars have utilized simulation models to examine hospital resource consumption under 

different conditions, enabling administrators to make data-driven decisions through predictive analytics (Mustafee & 

Katsaliaki, 2020). 

 

2.2 The Role of Technology in Resource Management 

Technology has been central to the evolution of hospital resource management. Some of the innovations include: 

Electronic Health Records (EHRs): EHRs have enhanced patient data accessibility, enabling healthcare professionals 

to make more informed decisions on resource utilization (Blumenthal & Tavenner, 2020). 

Artificial Intelligence (AI) and Machine Learning (ML)**: AI-based predictive analytics have been utilized to predict 

patient admissions, streamline staffing schedules, and eliminate wastage of resources (Jiang et al., 2021). 

Internet of Things (IoT) in Healthcare: Medical devices enabled by IoT allow for real-time tracking of equipment 

availability and patient status, enhancing hospital efficiency (Sharma et al., 2021). 

 

2.3 Challenges Identified in Literature 

Despite advancements in technology, a number of challenges still remain in hospital resource management: 

Interoperability Issues: Most hospitals continue to operate on fragmented systems that do not talk to each other 

effectively, causing inefficiencies in tracking resources (Schmidt et al., 2019). 

Scalability of Predictive Models: Although AI-based models have been promising, their deployment at scale is 

challenging because of heterogeneity in hospital environments and availability of data (Fernandes et al., 2020). 

Ethical and Legal Considerations: Maintaining equitable distribution of resources while keeping ethical and regulatory 

standards in mind is a delicate matter that needs to be continuously improved (Gostin et al., 2019). 

 

2.4 Summary of Findings 

The literature calls for the deployment of sophisticated technologies in hospital resource management. Quueing models, 

simulation strategies, and AI-based solutions have proved to be effective, though system interoperability, scalability, and 

ethical aspects need to be overcome to gain complete hospital resource optimization. 

Upcoming research has to aim towards building adaptive platforms that incorporate AI, IoT, and data-based decision-

making, along with proper interoperability within healthcare institutions. 

 

III. METHODOLOGY OF PROPOSED SURVEY 

 

This section presents the methodology used for the proposed survey on hospital resource management. The methodology 

is aimed at collecting in-depth data on existing resource allocation practices, hospital administrator challenges, and the 

effect of technological advancements in maximizing healthcare resources. 

3.1 Research Design 

The study uses a mixed-methods research design that combines qualitative and quantitative methods. The mixed-methods 

approach guarantees comprehensive knowledge of the resource management challenges through the collection of 

numerical information and subjective experiences of healthcare practitioners. 

 

 



© 2025 IJMRSET | Volume 8, Issue 4, April 2025|                                            DOI: 10.15680/IJMRSET.2025.0804026 

 

IJMRSET © 2025                                          |     An ISO 9001:2008 Certified Journal   |                                                            4293 

3.2 Target Population and Sample Selection 

The target population for this survey is hospital administrators, healthcare workers (physicians, nurses, and ancillary 

staff), and IT experts working in hospital management. The stratified sampling method is applied to provide samples 

from various hospital departments and facility sizes. 

 

3.3 Data Collection Methods 

The data will be gathered from the following sources: 

Questionnaires: Standard questionnaires will be administered electronically and by paper copy to gather standard 

responses from the participants. 

Interviews: Semi-structured interviews with hospital administrators and IT specialists will provide in-depth insights into 

resource allocation challenges and technological adoption. 

Observational Study: Direct observation of hospital workflows will be conducted to supplement survey responses with 

real-time data on resource utilization. 

 

3.4 Survey Instrument 

The survey instrument consists of multiple sections covering: 

Demographic Information: Details about respondents’ roles, experience, and hospital type. 

Existing Practices for Resource Management: Questions to gauge existing resource allocation processes and tools 

employed. 

Resource Allocation Challenges: Determination of major issues encountered in distributing and using resources. 

Integration of Technology: Measurement of how much AI, IoT, and other technology tools are utilized in hospital 

resource management. 

Improvement Suggestions: Open-ended questions for the respondents to suggest solutions to current problems. 

 

3.5 Data Analysis Techniques 

The data collected will be analyzed through: 

Descriptive Statistics: To summarize numerical data and establish trends. 

Thematic Analysis: To analyze qualitative responses from interviews and open-ended questions. 

Comparative Analysis: To compare resource management practices between various hospital settings. 

 

3.6 Ethical Considerations 

Ethical standards will be adhered to at all times to ensure confidentiality and voluntary participation. Informed consent 

will be sought from all respondents, and data will be anonymized to conceal participant identities. 

 

3.7 Expected Outcomes 

The survey should yield insightful information on: 

The effectiveness of existing resource management processes. 

Most significant resource optimization challenges encountered by hospitals. 

Ways in which technology can enhance hospital operations. 

Practical recommendations to improve hospital resource management processes. 

Through this survey, our intention is to assist in creating more effective and technologically sophisticated resource 

management systems for healthcare environments. 

 

IV. CONCLUSION AND FUTURE WORK 

 

Efficient delivery of healthcare requires proper hospital resource management. This work analyzed resource 

management, issues, and technology as a means of improving hospital operation. The findings indicate shortages in 

staffing, equipment distribution, and system compatibility, highlighting the role of technology-driven solutions. 

4.1 Future Work 

Future work would involve: 

Advanced Predictive Analytics: Improving AI models to predict patient admissions and resource requirements better. 

Combining IoT and Real-Time Monitoring: Integrating IoT solutions for real-time resource monitoring to minimize 

inefficiencies. 

Interoperability Solutions: Designing smooth integration solutions for hospital management systems. 
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Policy and Ethical Issues: Investigating ethical consequences and policy frameworks for equitable resource allocation. 

Implementation Case Studies: Performing empirical hospital studies to compare suggested strategies. 

Progress on these fronts will result in more effective, technology-based hospital resource management, ultimately 

enhancing patient care and hospital operations. 
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