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Today’s hospitals are complex systems that integrate patient and provider flows, and administrative procedures with medical equipment characteristics along with outputs from numerous IT systems, all interacting to provide patient care. The regular operations of a hospital generate an enormous amount of heterogeneous data from multiple sources. In addition, hospitals today are struggling to meet patient care demands in an intensely resource-pressured environment. This has resulted in widespread calls for overall system-level improvement. Process mapping the service delivery system has been identified as a vital first step for system-level improvement in health care due to its ability to allow providers “view” the state of the delivery system and enhance decision-making capabilities. Process mapping in health care is enabled through workflow design which in current settings must integrate enormous amounts of data from multiple sources for system-level improvement that promotes optimal patient care.

This mini project aims to introduce a method for generating variation models of healthcare systems to encourage system-level improvements through the (i) integration of heterogeneous data; to develop (ii) complex models that support the integration of heterogeneous data; in order to (iii) to inform systematic optimization and improvement of the service delivery system.
This is a unique opportunity to participate in a major healthcare improvement project, which collaborates with University of Warwick, General Electric Healthcare (USA and UK sites), and University Hospitals Coventry and Warwickshire.
Background: operations research; discrete event simulations; interest in simulation/analysis of engineering systems
Prospective deliverables:

(1) modeling variations related to workflow in healthcare settings – using ZZ-structure (edge colored multigraph) or colored timed Petri nets.  The model will be based on the Emergency Department of the University Hospitals of Coventry and Warwickshire (UHCW) in Coventry.

(2)  Data acquisition at the UHCW (as a part of a collaborative team)

(3) Analysis of variation and fault propagation in workflow within healthcare settings.  

Potential follow-up Ph.D. project:  The suggested miniproject can lead to development of a Hospital of the Future simulations in collaboration with General electric – healthcare and the UHCW.
