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Queuing models in OPDs/ availability of beds/ admission of patients. A hospital based solution is ideal which can be integrated with city wide module



ABSTRACT
· Technological solution as per queuing models in OPDs/availability of beds/admission of patients would be one area. Study of dispensation of various types of medicines/consumables and Inventory management modules at hospital level are key areas requiring support. 
· NIC has already developed some modules but their implementation in Delhi is yet to be started. A hospital based solution is ideal which can be integrated with city wide module may be required.











CHAPTER-1
INTRODUCTION
· Public hospitals in China are facing more and more economic pressures from the unprecedented development of private hospitals with professional management and high-level medical equipment. 
· Since public hospitals are to be run as profitable institutes of the Chinese health service system, there is increased attention in improving the management of their health care resources. 
· There is a need to consider multiple factors, such as patient admissions probability and profits, as well as multiple decision makers (DMs) for the different departments. 
· Hence, in this paper a multi-objective decision aiding model based on the combination of queuing theory and goal programming (GP) is designed to help management assess potential improvements in the allocation of beds to different hospital departments. These models are developed for and tested on the public Zichuan Hospital in China.
· Naturally, one of the major grievances among the majority of the patients was the time they spend while waiting in OPD. The key aim of the paper is to aid hospital service operations at FEHJ in identifying bottlenecks in service operations and potential areas for improvement in the system, with the objective of optimizing patients waiting time, thereby allowing a higher flow of patients in OPD using queuing model. 
· The flow of the paper is organized in terms of objectives which are as follows. First, the complete process flow of the OPD is studied which is our first objective. It is followed by SWOT analysis to identify areas where time is consumed making it second objective. 
· The third objective is to understand how patients perceive waiting time through survey method. Then, we conduct time study in different OPD's as part of the fourth objective and lastly, using queuing model, we calculate the waiting time in different OPD's. Finally, based upon results obtained, we draw some conclusions and discuss some implications of our findings along with the limitations of the study.




CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· There is a lot of research available on queuing analysis related to a variety of hospital services such as cardiac care units, operating rooms, and emergency services. However, due to a lack of real-world validation, many proposed queuing models have yet to be adopted by hospital authorities.
·  Therefore, there is a need to explore the utility and implications of queuing theory by validating a simple queuing model in a busy hospital of India. This paper through an actual OPD study of a large multi-specialty hospital shows how improvements in out-patient flow through streamlining of OPD processes can be achieved using SWOT analysis and queuing model. 
· The study was conducted in a multi-specialty hospital called Fortis Escorts Hospital, Jaipur (FEHJ) which is a NABH accredited hospital with 250 beds and spread over an area of 3.67 acres in the capital of one of the largest states in India.
·  Due to a wide variety of healthcare services provided by FEHJ, it took a long time for patients arriving at OPD to meet the concerned specialist leading to the formation of the queue. Naturally, one of the major grievances among the majority of the patients was the time they spend while waiting in OPD.
 
2.1.1 DRAWBACKS OF EXISTING SYSTEM ARE 
· Complex Implementation:
· Integrating city-wide systems can be logistically challenging and time-consuming.
· Interoperability Issues:
· Different hospitals may use varying IT systems, complicating data sharing and coordination.
· Resistance to Change:
· Staff and administration may be resistant to new systems and processes, impacting implementation success.
· Costs:
· Initial costs for technology and training can be high, particularly for smaller hospitals.
· 



2.2. PROPOSED SYSTEM
· This system would utilize advanced queuing models tailored to patient needs, such as priority and appointment-based queuing, to enhance patient flow and minimize wait times. Additionally, a dynamic bed management module would provide real-time tracking of bed occupancy, enabling efficient discharge planning and swift admissions, ultimately improving patient turnover.Integrating these functionalities into a centralized platform allows for seamless communication between departments and facilitates a holistic view of patient flow. 
· Furthermore, by linking this hospital-based solution to a city-wide healthcare module, hospitals can share vital information regarding bed availability and patient loads, fostering collaboration among facilities and ensuring optimal resource allocation across the healthcare network. 
· This integrated approach not only improves operational efficiency and resource utilization but also enhances patient satisfaction through reduced waiting times and improved care coordination. Ultimately, the proposed system aims to create a responsive, patient-centered healthcare environment that adapts to the dynamic demands of urban healthcare delivery.

2.2.1. ADVANTAGES OF PROPOSED SYSTEM

· Emergency Management:
· In times of crisis (e.g., pandemics, natural disasters), a coordinated approach can ensure that patients are directed to facilities with available resources, enhancing emergency response capabilities.
· Optimized Resource Allocation:
· A city-wide module enables hospitals to share resources, such as beds and specialists, leading to a more efficient overall healthcare system.
· Comprehensive Patient Management:
· Integrated systems allow for better tracking of patient journeys across different healthcare facilities, improving continuity of care.
· Enhanced Data Sharing:
· Real-time data sharing among hospitals promotes transparency and facilitates collaborative care, improving patient outcomes.



2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.




2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   


2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· System	:  i3 processor
· Hard Disk	: 500 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 8 gb
· Keyboard	: Standard Keyboard
· 

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005










2.5 MODULE DESCRIPTION
· Patient Registration and Appointment Scheduling Module
· Queuing Management Module
· Bed Management Module
· Patient Admission and Discharge Module

Patient Registration and Appointment Scheduling
· Functionality:
· Online and offline patient registration.
· Appointment booking based on availability.
· SMS/email reminders for upcoming appointments.
· Benefits:
· Reduces congestion in OPDs by managing patient flow.
· Improves patient satisfaction with timely notifications.
· 


Queuing Management Module	

· Functionality:
· Real-time tracking of patient queues in OPDs.
· Different queuing strategies (single queue, priority queuing).
· Display of estimated wait times on screens in waiting areas.
· Benefits:
· Enhances the patient experience by providing transparency.
· Helps staff manage patient flow more effectively.
· 




Bed Management Module
· Functionality:
· Real-time tracking of bed occupancy and availability.
· Automated notifications for admissions and discharges.
· Integration with patient management systems to predict bed needs.
· Benefits:
· Optimizes bed utilization and minimizes wait times for inpatient admissions.
· Supports efficient discharge planning.


Patient Admission and Discharge
· Functionality:
· Streamlined admission processes, including electronic medical records (EMR) integration.
· Automated discharge planning and instructions.
· Coordination with other departments (e.g., pharmacy, lab).
· Benefits:
· Speeds up patient admissions and discharges, reducing bottlenecks.
· Improves communication between departments.
· 








CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 


















CHAPTER 5
CONCLUSION 
CONCLUSION

· This paper is concerned with the strategic problem in a hospital of bed reallocation among its departments. A decision-making model is built based on a combination of queuing theory and GP. The M/PH/ m queuing model can be used effectively to investigate some essential characteristics of access to service in the hospital.
·  It provides a means of calculating patient admission probability and profit achievement as functions of the number of beds for each individual department. The basic assumptions for it to be applicable are that the arrival process is Poisson and that results reflect a steady-state situation. 
· While this queuing model can be criticized for lacking the modelling power of other approaches such as discrete event simulation, it does lead to results based on the simple measurement of average arrival rates and average residence times for each department, without further requirements of detailed modelling.
·  The GP methodology that uses the results of the queuing model as input, however, does not exclude the use of other techniques for providing this input. The GP methodology has been used to construct a multiobjective decision aiding model taking account of targets and objectives of the hospital manager and the department heads.


