MUGE CAPAN
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Mailing address: Engineering Lab I, 213D, University of Massachusetts, 160 Governors Drive
Amberst, MA 01003-2210

RESEARCH INTERESTS

My research interests include predictive analytics with applications to healthcare systems.
* Methodology: Stochastic Decision Models, Data Mining, Statistical Analysis.

» Applications: Decision Support Systems, Clinical Decision Making, Community-based
Healthcare, Healthcare Resource Allocation.

TEACHING INTERESTS
I am interested in teaching both undergraduate and graduate level courses including, but not limited to:

stochastic models, decision analysis, data science, and statistics.

EDUCATION

2010-2014 Ph.D. in Industrial and Systems Engineering, North Carolina State
University, Raleigh, NC (Minor in Operations Research)

Final GPA 4.0/4.0

Dissertation title Optimal Patient-centered Response to Acute Physiological Deterioration of
Hospitalized Patients (Advisor: Dr. Julie S. Ivy)

2005 - 2008 M.Sc., Industrial Engineering, Technical University of Berlin, Germany
(Minor in Quality Management and Technical Chemistry)

Thesis title Quality Assurance in Non-Interventional Studies (Advisor: Dr. Joachim
Herrmann)

Final GPA 1.3 (~3.7/4.0 scale)

2002 — 2005 B.Sc., Industrial Engineering, Technical University of Berlin, Germany

Final GPA 1.3 (~3.7/4.0 scale)

1994 — 2002 High School Diploma, German Academy of Istanbul (DSI), Istanbul, Turkey,
Recipient of 2002 DSI Business Association Scholarship

ACADEMIC EXPERIENCE

09/2022 — Present Assistant Professor
* Department of Mechanical and Industrial Engineering, University of Massachusetts-, Amherst,
MA
* Courses: MIE 397DH Fundamentals of Data Visualization

02/2019 — Present Adjunct Faculty
* Edward P. Fitts Industrial and Systems Engineering Department, North Carolina State University,
Raleigh, NC
* Responsibilities: Mentoring students, Dissertation Defense Committee member for PhD students


mailto:mcapan@umass.edu

03/2018 — 08/2022  Associate Clinical Professor
* Decision Sciences & MIS Department, LeBow College of Business, Philadelphia PA
* Courses: Introduction to Business Analytics, Business Analytics Senior Project, Statistical
Inference, Business Statistics, Business Analytics Capstone Project

07/2015 - 09/2015  Adjunct Faculty
* Decision Sciences & MIS Department, LeBow College of Business, Philadelphia PA
* Course: OR 990 Applied Health Systems Engineering

08/2013 — 05/2014  Preparing the Professoriate Fellow
* Nationally recognized academic program offered by North Carolina State University, Raleigh NC
* Funded fellowship selected through competition (One of 19 fellows selected university-wide)

* Co-Lecturer, 08/2013 — 12/2013, Course: ISE362 Stochastic Models in Industrial Engineering
* Lecturer, 01/2014 — 05/2014, Course: ISE362 Stochastic Models in Industrial Engineering

08/2012 — 05/2014 Certificate of Accomplishment in Teaching Participant
* Nationally recognized academic program offered by North Carolina State University, Raleigh NC

* Courses: ISE361 Deterministic Models in Industrial Engineering, ISE362 Stochastic Models in
Industrial Engineering

08/2011 - 01/2014 Teaching Assistant, North Carolina State University, Raleigh NC
* Courses: ISE362 Stochastic Models in Industrial Engineering, ISE361 Deterministic Models in
Industrial Engineering, ISE453 Design of Production, Logistics, and Service Systems

07/2013 — 08/2013 Graduate Intern, Mayo Clinic, Rochester, MN
* Compared the performance of various Early Warning Score systems
* Developed personalized decision models to support the time-sensitive clinical decisions

06/2012 — 05/2013 Research Assistant, North Carolina State University, Raleigh NC
* Bedside Patient Rescue Optimization project in collaboration with Mayo Clinic, Rochester, MN
* Performed statistical analyses of large patient database and developed stochastic models to
improve the recognition and individualized response to physiological deterioration

06/2012 — 08/2012 Graduate Intern, Mayo Clinic, Rochester, MN
* Analyzed key components of physiological deterioration of the hospitalized patients in a general
care setting with continuous abnormality in physiological measures
* Developed mathematical models to optimize medical emergency team activation decisions

INDUSTRY EXPERIENCE
10/2015 - 2/2018 Associate Director of Health Systems Optimization
* Value Institute, Christiana Care Health System, Newark DE
* Development and implementation of health systems engineering and patient outcomes research

09/2014 — 10/2015  Research Investigator
» Value Institute, Christiana Care Health System, Newark DE
* Management of research and quality improvement projects in health services research



09/2008 — 05/2010  Technology Consultant
* ALTRAN Technologies, Wolfsburg, Germany
» Identification and statistical analysis of error reduction rates and prognosis of errors for radio and
onboard electronic systems at Volkswagen

10/2007 — 01/2008 Graduate Intern
* Department of Medical Affairs and Clinical Operations, Sanofi-Aventis, Bad Soden, Germany
* Analyzed quality assurance methods of pharmaceutical trials in the post-licensing phase

06/2005 — 09/2005  Undergraduate Intern
* Pfizer GmbH, Istanbul, Turkey
* Analysis of performance in pharmaceutical production processes and operating procedures

TECHNICAL SKILLS
» Statistical Software: R, SAS
* Mathematical Programming: IBM ILOG CPLEX Optimization Studio
* Simulation Software: Arena
» Database: SQL
* Quality Management: Six Sigma Green Belt Certificate

LANGUAGE SKILLS
English (fluent), German (fluent), Spanish (proficient), Turkish (native speaker)

GRANTS AND AWARDS
10/2015 -10/2018 Principal Investigator of the grant SEPSIS: Sepsis Early Prediction Support

Implementation System funded by the NSF Smart and Connected Health (SCH) INT Collaborative
Research. Program Solicitation NSF 13-543. NSF Proposal ID: 1833538.

12/2015 - 05/2017  Principal Investigator of the grant Visual Sepsis Risk Profiling Model funded by
ACCEL Clinical and Translational Research (CTR) Pilot Grant Program. NIH U54 GM104941.

09/2016 — 09/2020  Co-Investigator of the RO1 grant Signaling Sepsis.: Developing a Framework to
Optimize Alert Design funded by the National Library of Medicine of the National Institutes of Health,
Grant Number: 1RO1LMO012300-01A1. Award Number: RO1LM012300.

01/2017 —12/2017  Co-Investigator of the grant SEPTIC: Sepsis Evidence-based Presentation to
Inform Clinical Decisions funded by ACCEL Clinical Translational Research (CTR) Shovel Ready Pilot
Grant. NIH U54 GM104941.

05/2014 — 04/2019  Collaborator on the grant NIGMS (Stanhope Overall PI/ Siegel at Christiana
Care) Delaware INBRE III. Award Number: P20 GM103446.

10/2019 Winner of the 2019 INFORMS Women in ORMS Family Care Award.
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Intervention Strategies for Multimorbid Patients with Sepsis. IIE Annual Conference and Expo,
Pittsburgh, PA.

Arnold, R., Capan, M., Tao, J., Akesson, P., & Linder, A. (2017, May). Impact of disease severity
assessment on performance of Heparin-Binding Protein and Procalcitonin for the prediction of septic
shock. Society for Academic Emergency Medicine, Orlando, FL.

McKittrick, J., Schuchardt, B., Capan, M., Wu, P., & Arnold, R. (2017, May). Quantifying the added
value of Endotoxin Activity Assay to risk stratify Emergency Department sepsis patients. Society for
Academic Emergency Medicine, Orlando, FL,

Hoover, S., Capan, M., Kraft, R., King, K., Jackson, E.V., & Locke, R. (2017, March). Predicting
Pediatric Asthma-Related Admissions Using Public Air Quality Data. Eastern Society for Pediatric
Research (ESPR) Annual Meeting, Philadelphia, PA.

Capan, M., Miller, K., Mosby, D., Tao, J., Wu, P., & Arnold, R. (2017, March). Visual Sepsis Risk
Profiling Model. Delaware Clinical Translational Research ACCEL Annual Meeting, Newark, DE.

Mosby, D., Capan, M., & Miller, K. (2017, March). Improving the Clinical Utility of Predictive Models
in Obstetrics: An Innovative Application to Chorioamnionitis. Human Factors and Ergonomics in Health
Care, New Orleans, Louisiana.

Ivy, J., Nataraj, N., Capan, M., Arnold, R., & Wilson, J. (2017, January). Intervention Strategies for
Complex Patients with Sepsis. INFORMS Computing Society (ICS) Conference, Austin, TX.

Capan, M., & Romero Brufau, S. (2016, September). Getting to Patients Before They Die. The 2nd
National Consortium for Innovation at Mayo Clinic, Rochester, MN.

Capan, M., Hoover, S., Glasgow, J.M., Mascioli, S., & Jackson, E.V. (November, 2016). Validation And
Implementation Of Early Warning System To Synthesize Acuity, Clinical Judgment, And Workload.
INFORMS Annual Meeting. Session chair of “Applications of Health Systems Analytics”, Nashville,
TN.

Nataraj, N., Ivy, J., Capan, M., Arnold, R., & Wilson, J. (2016, November). Sepsis Early Prediction
Support Implementation System. INFORMS Annual Meeting, Nashville, TN.

Capan, M., Hoover, S., & Locke, R. (2015, November). Nurse Scheduling Optimization in the Neonatal

Intensive Care Unit. INFORMS Annual Meeting. Session chair of “Data-driven Healthcare Operations”,
Philadelphia, PA.
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Miller, K., Capan, M., Wu, P., Jackson, E., & Arnold, R. (2015, October). Sepsis Alert Presentation:
Developing a Framework to Optimize Alert Design for Clinical Decision Support. HFES International
Annual Meeting of the Human Factors and Ergonomics Society, Las Angeles, CA.

Miller, K., Capan, M., Wu, P., Jackson, E.V., & Arnold, R. (2015, April). Operationalizing Alert Design
for Clinical Decision Support. HFES International Symposium on Human Factors and Ergonomics in
Health Care: Improving the Outcomes, Baltimore MD.

Capan, M., lvy, J., & Huddleston, J.M. (2014, November). Informing Resuscitation Decisions in Acute
Care by Capturing Provider-specific Model Uncertainty. INFORMS Annual Meeting, San Francisco,
CA.

Capan, M., Ivy, J., & Huddleston, J.M. (2013, October). Individualizing and Optimizing the Use of Early
Warning Score Systems in the Acute Medical Care Setting. INFORMS Annual Meeting, Minneapolis,
MN.

Capan, M., Ivy, J., & Huddleston, J.M. (2013, June). Optimal Patient-centered Response to Acute
Physiological Deterioration of Hospitalized Patients. INFORMS Healthcare, Chicago, IL.

Capan, M., & vy, J. (2013, May). Optimizing Rapid Response Decisions to Improve Inpatient Care.
IIE Annual Conference and Expo. Session Chair of “Stochastic Models and Applications in Medical
Decision Making”, San Juan, Puerto Rico.

Capan, M., & vy, J. (2012, October). Modeling to Inform Proactive Management of Inpatient Care.
INFORMS Annual Meeting, Phoenix, AZ.

Capan, M., & vy, J. (2012, May). Optimization Decision for Patients with Alzheimer’s Disease. IIE
Annual Conference and Expo, Orlando, FL.

MENTORING
9/2021 — Present Mentoring graduate student Yusi Wei (Drexel University)
* Analysis of the tradeoff between protection of data privacy and information loss using non-linear
optimization and clustering methods applied to Electronic Health Records data

4/2022 — Present Mentoring undergraduate student Anh Truong (Drexel University)
* Analysis of nurses’ and physicians’ clinical risk perception associated with hospitalized sepsis
patients and the relationship between provider characteristics, information amount and display
type using descriptive and statistical analysis

4/2021 — Present Mentoring undergraduate students Ishika Pradhan and Utkarsh Panchal (Drexel
University)
* Analysis of business attraction and retention opportunities in Greater Philadelphia region, ranking
and classification of business outreach activities for Philadelphia Chamber of Commerce using
large scale public domain data sources such as Gazelle.ai
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6/2020 — 10/2020 Mentored undergraduate student Aasha Gupta and graduate student Benjamin
Osei-Poku (Drexel University)
* Analysis of patient volume, primary diagnosis, and uncertainty in categorization of clinical
signals during the COVID-19 pandemic using statistical methods

10/2018 — 09/2019  Mentored undergraduate students Temilolaoluwa Daramola and Suhrudh Daaram
(Drexel University)
*  Applied descriptive and predictive models to study the impact of timing and volume of fluids in
sepsis population on clinical trajectories and outcomes for hospitalized patients

07/2018 —09/2019  Mentored PhD candidate Ali Jazayeri and undergraduate student Alexa Profozich
(Drexel University)
* Developing network models to personalize sepsis diagnosis and prediction of mortality
* Quantitative analysis of uncertainty and information value associated with severity of illness
scoring systems in diagnosis of sepsis and forecasting of clinical trajectories

07/2018 — 06/2019  Mentored undergraduate student Daniela Fishbein (Thomas Jefferson
University)
* Narrative review of quantitative and objective measurement of provider workload in healthcare
settings utilizing electronic health records

06/2017 — 08/2017  Mentored undergraduate students Kelly White, Jaliyah Scott, Kayla Cherry and
Surag Baichwal (North Carolina State University)
* Supported by the National Science Foundation Smart and Connected Health Research
Experiences for Undergraduates (REU) program
* Analyzing the patient care processes in the Emergency Department to determine areas of
improvement

06/2017 — 08/2017  Mentored undergraduate student Jessica Pigeon (University of Delaware)
* Observation and analysis of Emergency Department patient and work flow
* Analyzing and visualizing the disposition decision process in the Emergency Department

06/2017 — 08/2017  Mentored PhD candidate Shadi Hassani Goodarzi (North Carolina State
University)
* Developed Markovian models to capture patient trajectories in the infection and sepsis population
* Determine and assess optimal policies with regards to diagnostic and therapeutic interventions

06/2017 — 08/2017  Mentored PhD candidate Siddhartha Nambiar (North Carolina State University)
* Developing system-level dynamic models to understand process flow of septic patients
* Predicting demand for resources to study and optimize system-level resource allocations under
dynamically changing system states

03/2017 — 05/2017  Mentored undergraduate Brett Schuchardt (University of Delaware)

* Predictive modeling using Heparin Binding Protein for Sepsis Patients
* Quantifying the impact of Endotoxin Activity Assay on Risk Stratification of Sepsis Patients
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02/2017 - 05/2017  Mentored PhD candidate Bin Li (University of Arkansas)
*  Optimization of nurse resource allocation for the Christiana Care Early Warning System project
* Microsimulation for policy evaluation of the Christiana Care Early Warning System project

09/2016 — 03/2017  Mentored undergraduate student Elliot Ting (University of Delaware)
» Cost modeling and analysis of the Christiana Care Early Warning System project

09/2016 — 12/2016 ~ Mentored undergraduate student Nicole DiPasqual (University of Delaware)
» Personalizing Christiana Early Warning Score - Patient Clustering Using Network Theory

06/2016 — 08/2016  Mentored PhD candidate Nisha Nataraj (North Carolina State University)
* Developing analytical models to determine the impact of comorbidities and pre-existing
conditions on sepsis presentation using discrete event simulation and system dynamics

06/2016 — 08/2016 ~ Mentored PhD candidate Liana Lin (North Carolina State University)
+ Combinining observations and providers’ documentation using Natural Language Processing
* Analysis and development of sepsis risk stratification models using Hidden Markov models

04/2016 — 06/2016 ~ Mentored MS student Whitney York (Drexel University)
» Risk Stratification and Statistical Modeling of Perinatal Care Process project
« Data analysis and developing analytical models to measure and evaluate the relationship between
delivery, medical history, patient demographics and process-related elements

01/2016 — 05/2016 ~ Mentored MS student Jun Tao (University of Delaware)
» Visual Risk Profiling Model project
+ Data mining and statistical modeling in focusing on patients at risk of, or developing, sepsis and
sepsis-induced deterioration - funded by ACCEL Clinical and Translational Research (CTR) Pilot
Grant Program

07/2015 - 12/2015  Mentored MS student Stephen Hoover (Drexel University)
* Forecasting and staff scheduling optimization in the Neonatal Intensive Care Unit project
* Predictive analytics and econometrics methods applied for Pediatric Asthma/ED admission
prediction modeling

09/2015 — 12/2015 Mentored undergraduate student Nkoli Agbazue (University of Delaware)
* Data analysis on Early Warning System- threshold investigation and clinical decision support
development using nursing interventions utilizing staff surveys

09/2015 - 03/2016 ~ Mentored undergraduate student Alexandra Nightingale (University of Delaware)
* Literature review and manuscript development support for Identifying risk factors for Postpartum
Obstetric Hemorrhage project

PROFESSIONAL MEMBERSHIPS

09/2013 — Present Society of Medical Decision Making (SMDM) member

09/2011 — Present Institute for Operations Research and the Management Sciences (INFORMS)
member. Member of: Women in ORMS, INFORMS Minority Issues Forum
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02/2015 —-10/2018

05/2016 — 02/2018
12/2012 — 09/2014

Society of Medical Decision Making (SMDM) Operations Research Interest
Group Leader

Center for Applications of Mathematics in Medicine, University of Delaware
Alpha Pi Mu member, North Carolina State University

PROFESSIONAL SERVICE ACTIVITIES

06/2019 — Present

10/2015 — Present
01/2014 — Present
03/2017

09/2016—09/2017
01/2016

05/2015

Reviewer for The Joint Commission Journal on Quality and Patient Safety
Reviewer for Applied Clinical Informatics

Reviewer for IIE Transactions on Health Systems Engineering

National Science Foundation (NSF) Grant Review Panelist for the Information &
Intelligent Systems (IIS) Division Computer & Information Science &
Engineering (CISE) Directorate

Reviewer for ACCEL Clinical Translational Research (CTR) Pilot Grant Program
Track Program Committee member for the Healthcare Applications track of the
2016 Winter Simulation Conference

Reviewer for the Agent-Based Simulation track on Winter Simulation Conference
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