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	19. DESCRIPTION: See instructions. State the application’s broad, long-term objectives and specific aims, making reference to the health relatedness of the project (i.e., relevance to the mission of the agency).  Describe concisely the research design and methods for achieving these goals. Describe the rationale and techniques you will use to pursue these goals. 

In addition, in two or three sentences, describe in plain, lay language the relevance of this research to public health. If the application is funded, this description, as is, will become public information. Therefore, do not include proprietary/confidential information.  DO NOT EXCEED THE SPACE PROVIDED. 

	From a systems perspective, clinical processes of large-scale healthcare organizations are dynamic and complex. Facilities operating near capacity limits are "tightly coupled", rendering them vulnerable to inefficiencies and risk of failures, degrading delivery of care. These characteristics also make it difficult to study and optimize these processes without appropriate systems engineering tools. Conventional analysis methods face limitations when applied to complex systems, limiting improvement efforts. The proposed research, at the interface between clinical operations research and medical informatics, focuses on development and application of Knowledge Discovery in Databases (KDD) and data Visualization (Viz) methodologies, KDD+Viz in short, as quantitative, exploratory data analysis tools for the study and optimization of clinical processes, and in particular, time-sensitive processes. KDD deals with methods for making sense of data logged by information systems. This is achieved by querying, linking, and transforming low-level data that is too voluminous to be digested directly, into more structured forms to reveal patterns that would otherwise remain hidden due to the complexity of the systems. Viz is an approach to data analysis that focuses on accurate graphical displays of the results of the KDD stage and seeks to reveal informative events, trends and patterns latent in the data, taking advantage of our visual perceptual system’s ability to parse complex patterns. A working hypothesis is that patterns latent in data can be presented directly to clinical specialists and managers to leverage their expert knowledge to help to identify factors that contribute to delays and bottlenecks, and suggest questions or hypotheses for improvement that would not be readily apparent with classical analysis approches. Two use-cases have been defined to guide application of KDD+Viz in hospital environments: Community Acquired Pneumonia to Antibiotics Timing, and Clinical Reminder Satisfaction Latency. The studies will be observational and retrospective from secondary data generated by clinical and administrative transactional databases during routine care, measuring the empirical distribution of timing and duration of component micro-processes.

Relevance to public health: Large-scale healthcare is dynamic and complex, rendering it difficult to study and optimize by classical analysis approaches. We propose mining the large amounts of data that is generated during routine care by modern computational methods coupled with data visualization to measure and identify factors that contribute to delays, bottlenecks and other inefficiencies in time-sensitive clinical processes.
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