
A common prac cal approach to shi  template design is to use average historical pa ent vol-
umes. This is problema c because historical pa ent volumes reflect inefficiencies in exis ng 
shi  templates. We propose using classifica on and regression trees to understand the effect 
of staffing levels on pa ents’ length of stay and adjust historical pa ent volumes to be er rep-
resent ideal pa ent volumes under op mal staffing levels. A realis c simula on model based 
on mul ple treatment stages of each individual pa ent is used to illustrate the effec veness of 
our approach. We will also briefly discuss a new mul -class mul -stage queueing network 
model, also based on mul ple treatment stages, as a future research direc on.  
 
Mustafa Y. Sir is an Assistant Professor of Health Care Systems Engineering at the Mayo Clinic 
Robert D. and Patricia E. Kern Center for the Science of Health Care Delivery. Dr. Sir graduated 
with a Ph.D. degree in Industrial and Opera ons Engineering (IOE) from the University of Mich-
igan in 2007. He also holds a Bachelor of Science and a Master of Science in Engineering 
(M.S.E.) degree in IOE and a M.S.E. degree in Electrical Engineering – Systems, all from the Uni-
versity of Michigan.  
 
Dr. Sir's research has focused on complex scheduling and treatment planning problems arising 
in health care opera ons and radia on therapy. In addi on, he has developed simula on-
based op miza on algorithms for streamlining pa ent flow by op mizing resource levels used 
at different stages of the care delivery process, from admission through discharge. Dr. Sir is 
also interested in developing decision support systems to op mally manage workload in dy-
namically changing health care se ngs. His research has been funded by the Na onal Science 
Founda on, Bayer CropScience Corpora on, and Missouri Department of Transporta on.   
 
The seminar series “Providing Be er Healthcare through Systems Engineering” is presented by 
the U-M Center for Healthcare Engineering and Pa ent Safety:  Our mission is to improve the 
safety and quality of healthcare delivery through a mul -disciplinary, systems-engineering ap-
proach. 

For addi onal informa on and to be added to the weekly e-mail for the series, please contact 
genehkim@umich.edu 
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