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C. DONALO COMBS, PH.D.
VICE PROVOST FOR PLANNING AND HEALTH PROFESSIONS

October I, 2008

The Honorable Lacey E. Putney
Chairman, House Appropriations Committee
Commonwealth of Virginia
9'" Floor, General Assembly Building
910 Capitol Street
Richmond, VA 232 I9

The Honorable Charles J. Colgan
Chairman, Senate Finance Committee
Commonwealth of Virginia
10'" Floor, General Assembly Building
910 Capitol Street
Richmond, VA 232 I9

Dear Delegate Putney and Senator Colgan,

TELEPHONE: (757) 446-6090
FAX: (757) 446-6087

E-Mail: combscd@evms.edu

Under Item Number 246, paragraph B, of the 2008 Virginia Acts of Assembly - Chapter 879, the Eastern Virginia Medical
.1001 (EVMS) is required to report to the Chairmen of the House Appropriations and Senate Finance Committees by October I,

L008 on the use of$ I,500,000 from the general fund and $1,200,000 from nongeneral funds in each of the state fiscal years 2007 and
2008 to build research capacity in medical modeling and simulation.

A headline in Tlte Virginian-Pilot newspaper stated "MODSIM Expo's Turnout Exceeds Expectations", referring to the
unexpectedly large turnout of attendees for the inaugural modeling and simulation conference we co-sponsored in September 2007 in
Virginia Beach. This headline would also be appropriate to describe the first biennium of the medical modeling and simulation
component of the Virginia Modeling and Simulation Initiative (VIMSIM). All the projects we had planned to undertake were indeed
started and we exceeded the $2.4 million required in nongeneral matching funds by approximately 350%.

The report requested has been included in the required format along with several attachments that highlight the recent
accomplishments of EVMS and its medical modeling and simulation research partner, Old Dominion University's Virginia Modeling,
Analysis and Simulation Center.

Please do nOI hesitate 10 contact me for any further information that may be required.

With best regards,

C. Donald Combs, Ph.D.
Vice Provost for
Planning and Health Professions

Attachments
Katherine K. Hanley, Secretary of the Commonwealth
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Background and Problem Statement 
 
Several studies have revealed that the U.S. health care system is not as safe as it should be. For 
instance, in a study of Medicare data collected from over 5,000 hospitals across all 50 states from 
2002-2005, the HealthGrades organization (2007) found that 284,798 patients had died from 
safety incidents (e.g., failure to rescue, foreign bodies left during a procedure, infections due to 
medical care, etc.) with an estimated cost of $8.6 billion. Further, more than 85% of those deaths 
were potentially preventable. Research has shown that equipment and instruments, the ergonomic 
design of equipment, individual performance, team and group behavior, organizational practices, 
legal and regulatory constraints, and societal and cultural pressures all contribute to errors in the 
health care system (Bogner, 1994). Further, the American Medical Association’s Accreditation 
Council for Graduate Medical Education (ACGME), the organization that accredits graduate 
medical education programs in the U.S., recently set restrictions on the working hours of medical 
residents. These restrictions have raised new concerns about how to provide adequate training 
opportunities for medical residents. 
 

In many high-risk occupations (e.g., aviation, military operations, nuclear power plant 
operations, etc.), computer-based simulators have been an historical and fundamental component 
of training. Not only do simulators provide a safe environment for trainees to acquire skills, but 
they also facilitate our understanding of human performance in those contexts. 

 
By contrast, computer-based simulator systems for training healthcare providers have 

only become commercially viable within the last 10 years. However, the number and variety of 
medical simulator systems are increasing rapidly. These simulator-based training systems 
promise many advantages. They enable trainees to learn fundamental procedures without putting 
patients at risk. They allow greater opportunities for training to be matched to individual needs 
and can expose trainees to rare or unusual conditions. They also reduce the need for cadavers and 
animal models. Moreover, evidence is beginning to show that clinicians who train with this 
technology are more skillful when they perform procedures on genuine patients. Consequently, a 
growing number of residency review committees are now considering how to use this technology 
for assessment and certification. 

 
Unfortunately, simulation technology has not yet had the impact on medical curricula that 

one might hope. There are a number of issues that continue to impede its acceptance. First, there 
are few studies demonstrating training effectiveness that are grounded in fundamental principles 
of skill acquisition or learning. Thus, many systems are not designed to take full advantage of an 
individual’s potential for learning. Similarly, training regimens do not include current methods 
for validating skills and expertise. Second, there are large gaps between those systems that are 
currently available and the needs of medical educators. For instance, most current commercial 
systems address the psychomotor skills needed to perform individual procedures. There are few 
systems, however, that target the problem-solving and decision-making skills of more advanced 
trainees. Third, there are also gaps between current commercial systems and the needs across all 
medical specialties. The vast majority of systems available today target anesthesiology, airway 
management, and laparoscopic surgery. Few systems exist for training in specialties such as 
family medicine or obstetrics and gynecology. 

 
Bogner, M.S. (1994). Human error in medicine. Hillsdale, NJ: Erlbaum. 
HealthGrades, Inc. (2007). HealthGrades quality study: Fourth annual patient safety in American 
hospitals. Lakewood, CO: Author. 
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Virginia’s Response in the FY 2006-2008 Biennium 
 

On April 12, 2005 former Governor Mark R. Warner announced the Virginia Modeling 
and Simulation Initiative, known by the acronym VIMSIM, at the opening of Lockheed Martin’s 
Center for Innovation in northern Suffolk.  Governor Warner described the potential impact of 
VIMSIM on that day as follows: 
 
 “VIMSIM has the potential to dramatically transform and strengthen the economy of this 
region and the Commonwealth as a whole by attracting more high-tech, high-wage jobs…We can 
make this the beginning of the biggest economic development force, not only for Hampton 
Roads, but for all of Virginia”. 
 
 In December of 2005 Governor Warner announced a $27 million package of budget 
proposals to broaden and build upon the growing modeling and simulation activity in South 
Hampton Roads.  The package included funds to recruit and hire additional faculty and staff to 
expand research and training programs in modeling and simulation at Old Dominion University 
(ODU), Eastern Virginia Medical School (EVMS), and Tidewater Community College (TCC). 
 
 EVMS developed a six-year initial funding plan for investment in medical modeling and 
simulation in coordination with ODU’s Virginia Modeling, Analysis and Simulation Center 
(VMASC), its research partner, as follows: 
 
     GF    NGF 
  FY07   $1.85M    $1.00M 
  FY08     1.85M      1.25M 
  FY09     1.50M      1.50M 
  FY10     1.00M      2.00M 
  FY11     .750M      2.50M 
  FY12     .750M      3.00M 
     $7.70M              $11.25M 
 
 The initial EVMS request was for a total of $7.70 million in general funds over the six-
year period that would, in turn, leverage $11.25 million in nongeneral funds while establishing 
the Commonwealth and Hampton Roads as a national and international center of excellence in 
medical modeling and simulation. 
 
 With the support of Governor Timothy M. Kaine and the General Assembly, EVMS was 
appropriated $1.5 million from the general fund and $1.2 million from nongeneral funds in each 
year of the FY 2006-2008 biennium to build research capacity in medical modeling and 
simulation.  While the general funds appropriated fell somewhat short of what was requested, 
EVMS has made the most of the investment and has exceeded the goal of securing $2.4 million in 
nongeneral matching funds during the biennium by approximately 350%. 
 
 For the current FY 2008-2010 biennium, EVMS had requested a modest increase in 
funding to $2.0 million in general funds for each year of the biennium and planned to leverage 
these dollars with a minimum of $2.0 million in nongeneral funds in FY 2009 and $2.5 million in 
nongeneral funds in FY 2010.  This funding would have covered years 3 and 4 of the initial six-
year medical modeling and simulation investment plan and would have been a prudent use of the 
Commonwealth’s funding considering the results obtained with the $3.0 million in general funds 
invested in medical modeling and simulation activities at EVMS in the FY 2006-2008 biennium.  
If past is prologue, the nongeneral fund return on this investment would likely have substantially 
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exceeded the conservative estimate used in this proposal.  Unfortunately, however, the 
Commonwealth’s fiscal challenges resulted in a general funds appropriation of $562,500 in each 
year of the FY 2008-2010 biennium for the VIMSIM medical modeling and simulation 
component. 
 
 The General Assembly included language in the Appropriations Act for the FY 2006-
2008 biennium stipulating that EVMS should report on the use of the medical modeling and 
simulation research capacity-building funds on an annual basis.  The report must include the 
following information: 1) how the funds were used, 2) the amount of federal and private funds 
that were leveraged, 3) collaborative efforts in support of private industry, 4) the number of junior 
and senior faculty recruited in each field, 5) the amount of federal or other private grant funds 
received as the result of those recruitments, 6) additional grants or contracts being pursued, 7) the 
level of instructional activity conducted by these faculty, 8) the impact of research activities on 
undergraduate instruction, 9) the use of graduate student aid funds, and 10) recommendations for 
future investment. 
 
 The requested information is presented here for the FY 2006-2008 biennium to highlight 
the impact that the $3.0 million investment in medical modeling and simulation research capacity 
has already had on the Commonwealth, in these first two years of investment.  Supplementary 
information has also been provided where noted in the narrative. 
 

1) How the funds were used. 
At Old Dominion University (ODU), funds were used to support the hiring of eight 
(8) new ODU faculty members with medical modeling and simulation research 
interests and the reallocation of effort of an additional six (6) current ODU faculty 
members and three (3) staff project scientists/engineers.  In addition the funds 
supported seven (7) master’s level students and nine (9) doctoral level students.  At 
EVMS, the funds were used to reallocate the research effort of eleven (11) current 
EVMS faculty along with several staff members, and to support the work of three (3) 
master’s level students and three (3) doctoral level students.  In addition, $203,000 in 
funds was used to purchase medical modeling and simulation research equipment. 
 

2) The amount of federal and private funds that were leveraged. 
A total of $8,409,465 in federal and private funds was leveraged by the $3.0 million 
in general funds provided by the Commonwealth in the FY 2006-2008 biennium.  
Several examples of this funding include the following: 
 
• $1.2 million from NASA for research on modeling the effects of cosmic radiation 

on the human brain as part of the NASA Mission to Mars project with potential 
to unravel the biomechanics of brain damage, potentially benefiting patients with 
degenerative neurological conditions like Alzheimer’s Disease.  Please refer to 
Tab #3 for additional information. (Richard A. Britten, Ph.D.) 

 
• $326,430 from the Office of Naval Research to provide general support for 

medical modeling and simulation research efforts. (C. Donald Combs, Ph.D. and 
Mark W. Scerbo, Ph.D.) 

 
• $1.338 million from federal grants and private foundations to support work on 

modeling the protein profiles of breast and prostate cancers and of infections 
caused by pathogens associated with weapons of mass destruction as well as 
influenza infections associated with a flu pandemic. (Richard R. Drake, Ph.D.) 
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• $4.468 million from federal grants, private foundations and other private sources 

to support work on modeling the early detection of cancer using clinical 
proteomic techniques for diseases including Adult T-cell leukemia and 
esophageal cancer. (Oliver J. Semmes, Ph.D.) 

 
• $21,000 from SimQuest, LLC, to evaluate Vision/Haptic interfaces for 

orthopedic simulators. (Mark W. Scerbo, Ph.D.) 
 

• $2,500 from the Association for Surgical Education (through Carolinas Medical 
Center, Charlotte, NC) for research in applying automaticity theory to simulator 
training to enhance operative performance by surgeons. (Mark W. Scerbo, Ph.D.) 

 
• $54,795 from the University of Maryland at Baltimore for the project “Bringing 

Value through BioSense: A Performance-Based Approach”. (Holly D. Gaff, 
Ph.D.) 

 
• $211,740 from the National Institutes of Health for the project “Spatially-Explicit 

Mathematical Model of Human Monocytic Ehrlichiosis” to use mathematical 
modeling to study the dynamics of human monocyte ehrlichiosis, an emerging 
tick-borne disease. (Holly D. Gaff, Ph.D.) 

 
• $115,000 in subcontracts from MYMIC, LLC, through the Small Business 

Innovation Research (SBIR) program, for the project “Software to Assess 
Readiness and Train Medical Support Operations Teams”. (Gianluca De Leo, 
Ph.D., MBA) 

 
• $10,000 from the American Orthopaedic Foot and Ankle Society for the project 

“Development of a Method to Quantify Subtalar Joint Instability”. (Stacie I. 
Ringleb, Ph.D.) 

 
• $5,000 from the Children’s Hospital of The King’s Daughters for the project 

“Instrumentation of a FARO Arm to Measure Load Displacement in vivo”. 
(Stacie I. Ringleb, Ph.D.) 

 
• $160,000 from the Computer Science Corporation for the project “Motion 

Induced Fatigue”. (Stacie I. Ringleb, Ph.D.) 
 

• $4,000 Matching Dissertation Award for graduate student Rajesh Paranjape from 
the International Society of Biomechanics for the dissertation topic 
“Development and Validation of a Subject Specific Model of the Hindfoot”. 
(Stacie I. Ringleb, Ph.D.) 

 
• $493,000 in attendee registrations, exhibitor fees and sponsorship revenues from 

the 2007 and 2008 MODSIM World Conference and Exposition events. 
 
In addition to the federal and private funds leveraged as outlined above, additional 
institutional funds were leveraged in the amount of $248,300 as follows: 
 



 6

• $22,300 from the ODU Office of Research for the project “Instruction + 
Learning in the Virtual ICU”. (Holly D. Gaff, Ph.D.) 

 
• $95,000 from the ODU Office of Research and the ODU Frank Batten College of 

Engineering and Technology for the project “Modeling and Validation of an 
Orthotic Knee Brace System for Impact Analysis in High-Speed Boats”. (Stacie 
I. Ringleb, Ph.D.) 

 
• $70,000 from the ODU Office of Research for the project “Virtual Reality in Gait 

Rehabilitation”. (Stacie I. Ringleb, Ph.D.) 
 

• $49,000 in internal ODU departmental graduate research assistant (GRA) 
financial support for the medical modeling and simulation research program. 

 
• $12,000 in a medical modeling and simulation research stipend from ODU’s 

VMASC. 
 
 

3) Collaborative efforts in support of private industry. 
EVMS and ODU faculty and staff have jointly worked to secure a licensing 
agreement with Cardionics, Inc., of Webster, TX, to commercialize the Virtual 
Pathology Stethoscope (VPS) based on technology developed by EVMS and ODU 
and protected by two patents pending.  Please refer to Tab #5 for additional 
information. 
 
EVMS and ODU faculty and staff jointly worked with MYMIC, LLC, of Portsmouth, 
VA, and Professional Software Engineering, Inc. (PROSOFT), of Virginia Beach, to 
develop the Medical Track of the MODSIM World 2007 Conference and Exposition 
held in September 2007 in Virginia Beach, which drew 630 conference attendees, 
had 25 exhibitors/sponsors, and raised $248,000 in revenues, all outstanding numbers 
for an inaugural conference.  Please refer to Tab #6 for additional information. 
 
For the MODSIM World 2008 Conference and Exposition, EVMS and ODU helped 
develop a new conference management entity, the Center for Public-Private 
Partnerships (CP3), jointly with representatives from private industry, to manage the 
event going forward.  The 2008 conference had approximately 700 attendees, raised 
revenues of $245,000 and had 38 exhibitors/sponsors, including the Embassy of 
Canada, which sponsored a trade delegation of 22 Canadian companies at the event.  
The impressive growth of the conference from 2007 to 2008 occurred despite an 
increasingly challenging fiscal environment in which other conferences of this same 
ilk have seen declines in numbers for 2008. 
 
A Medical Modeling and Simulation Cluster group consisting of representatives of 
academia (e.g., The College of William & Mary, Eastern Virginia Medical School, 
and Old Dominion University), government (e.g., Hampton Roads Research 
Partnership, Hampton Roads Economic Development Alliance) and industry (Aegis 
Technologies, Inc., MYMIC, LLC) has been meeting on a monthly basis with the  
goal of jointly developing projects that further the medical modeling and simulation 
industry in Hampton Roads.  
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EVMS and ODU faculty and staff have worked with Sentara Healthcare to develop 
modeling and simulation technology for medical applications in the Labor and 
Delivery environment. 
 
EVMS has entered into a Master Marketing Agreement with Science Applications 
International Corporation (SAIC), of San Diego, CA, to seek funding for continued 
research, development, and maturation of known science and technology to discover 
radiation exposure biomarkers to enable more accurate modeling of human exposure 
to radiation that will further EVMS as an institution and SAIC as a business.  Please 
refer to Tab #4 for additional information. 
 
EVMS has partnered with the American College of Surgeons, a private, professional 
organization, to develop the “Medical Modeling and Simulation Database (MMSD)” 
and an associated website to serve as international resources to further collaboration 
in the medical modeling and simulation field.  The MMSD currently includes 
information on over 300,000 articles in the medical modeling and simulation field, 
information on 145 medical modeling and simulation companies, 150 medical 
modeling and simulation products, 113 medical simulation centers and 43 other 
simulation websites of possible interest.  To date the website has had over 5,000 
“hits” from individuals in over 60 countries.  Please refer to Tab #7 for additional 
information. 
 
EVMS partnered with a local private modeling and simulation firm, MYMIC, LLC, 
based in Portsmouth, to conduct a Regional Medical Modeling and Simulation 
Program/Study to assess and determine how academia can best help guide further 
development of the medical modeling and simulation industry in Hampton Roads. 
 
A number of collaborative medical modeling and simulation research proposals have 
been developed between academia and private industry in Hampton Roads under the 
Small Business Innovation Research (SBIR) and Small Business Technology 
Transfer (STTR) funding mechanisms.  One such funded SBIR proposal was 
described in the previous section of this report. 
 
C. Donald Combs, Ph.D., from EVMS, and Mark W. Scerbo, Ph.D., from ODU, 
closely collaborated with the eastern Virginia Congressional delegation, including 
Representatives J. Randy Forbes, Robert C. “Bobby” Scott and Thelma Drake, on 
three federal legislative initiatives that could further the medical modeling and 
simulation industry in Hampton Roads.  Representative Forbes is the founding 
chairman of the Modeling and Simulation caucus in the House of Representatives, 
and Representatives Scott and Drake are members of this caucus.  
 
First, Representative Forbes and Representative Patrick Kennedy of Massachusetts 
introduced The Enhancing SIMULATION (Safety in Medicine Utilizing Leading 
Advanced Simulation Technologies to Improve Outcomes Now) Act of 2007 (H.R. 
4321) as a bipartisan initiative.  This legislation would create medical modeling and 
simulation Centers of Excellence to provide leadership and cutting edge research to 
advance the field as well as establishing a medical modeling and simulation grant 
program for academic and professional organizations. While this legislation did not 
become law, it has had the effect of raising the level of consciousness of members of 
Congress concerning the medical modeling and simulation field and has created an 
important linkage in their minds between patient safety and simulation. 
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The second collaborative outcome was the inclusion in Title VIII, Section 801, of the 
College Opportunity and Affordability Act of 2008 (H.R. 4137) which amended the 
Higher Education Act of 1965, of authorization for the Secretary of Education to 
award competitive grants to institutions of higher education for the enhancement of 
their existing modeling and simulation programs and to require the Secretary to 
establish a taskforce within the Department of Education to recommend 
improvements to the study of modeling and simulation.  This bill was signed into law 
by the President on August 14, 2008. 
 
The third achievement was that in July 2007 the U.S. House of Representatives 
passed House Resolution 487.  This legislation formally declared modeling and 
simulation a national critical technology that formally honors the contribution of 
modeling and simulation technology to the national security and prosperity of the 
United States.  The legislation acknowledges the significant impacts of modeling and 
simulation on a breadth of fields including medicine.  This designation lays the 
groundwork for federal funding of medical modeling and simulation initiatives in the 
future. 
 
EVMS proteomics scientists Richard R. Drake, Ph.D. and Oliver J. Semmes, Ph.D. 
closely collaborated in 2007-2008 with Bruker Daltonics, one of the world’s leading 
companies in mass spectroscopy-based research systems.  The focus was on 
technology transfer and cooperation to discover new biomarkers for predictive 
model-based diagnostic applications using Bruker Daltonics’ platforms for clinical 
proteomics.  They also cooperated closely with Bruker Daltonics in the area of LC-
MALDI analysis for the identification and quantification of biomarkers in body 
fluids.  This collaboration has been of mutual benefit and the company has 
continuously provided regular software updates for use in all of their instruments 
gratis and has provided some laboratory consumables for free or at discounted prices.  
 

4) The number of junior and senior faculty recruited in each field. 
At ODU’s Virginia Modeling, Analysis and Simulation Center (VMASC), VIMSIM 
funds facilitated the recruitment of eight (8) new faculty members for medical 
modeling and simulation related research and the reallocation of research effort of six 
(6) additional current faculty members and three (3) staff project scientists/engineers 
to focus on medical modeling and simulation research. 
 
One new ODU faculty member, Stacie I. Ringleb, Ph.D., Assistant Professor of 
Mechanical Engineering, is a biomedical engineer specializing in biomechanics 
recruited from the Mayo Clinic to focus on medical modeling and simulation 
research related to biomechanics at VMASC.  A new Endowed Professor of Physical  
Therapy and Director of the Physical Therapy Program at ODU, Steven Morrison, 
Ph.D., was recruited from Griffith University in Queensland, Australia to work on 
medical modeling and simulation and related projects.  Poornima Madhavan, Ph.D., 
Assistant Professor of Psychology, was recruited from the Dynamic Decision-
Making Laboratory at Carnegie Mellon University in Pittsburgh.  Dr. Madhavan’s 
research is dedicated to the study of human decision-making in simulated 
environments including the areas of medicine and healthcare.  Gianluca De Leo, 
Ph.D., Assistant Professor of Medical Laboratory and Radiation Sciences, was 
recruited from the Department of Chemistry at Washington University in St. Louis.  
Dr. De Leo is a biomedical engineer and has research interests in biomedical 
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informatics and the use of virtual reality in medicine.  Holly D. Gaff, Ph.D., Assistant 
Professor of Community and Environmental Health, was recruited to ODU from the 
University of Maryland School of Medicine’s Department of Epidemiology and 
Preventive Medicine.  Dr. Gaff’s research utilizes mathematical models to determine 
how fast diseases are spread throughout a community.  Mohammed Ferdjallah, Ph.D., 
Research Assistant Professor in Modeling and Simulation, was recruited from the 
University of Tennessee-Knoxville.  Dr. Ferdjallah holds a Ph.D. in Electrical and 
Computer Engineering and an M.S. degree in Biomedical Engineering from the 
University of Texas at Austin and has completed post-doctoral work at the Medical 
College of Wisconsin.  Dr. Ferdjallah’s research interests include computational 
modeling of biophysical phenomena, muscle fatigue and human motion.  Rani A. 
Kady, Ph.D., Assistant Professor of Engineering Management and Systems 
Engineering, received his Ph.D. in industrial and systems engineering, with a focus 
on safety and ergonomics, from Auburn University.  Dr. Kady’s primary research 
interest focuses on the application of human performance, modeling and optimization 
techniques to emergency evacuations, including hospitals and nursing homes.  Dr. 
Kady’s research will be especially relevant in an area like Hampton Roads that is 
vulnerable to hurricanes.  Jiang Li, Ph.D., Assistant Professor of Electrical and 
Computer Engineering, joined ODU from the National Institutes of Health, where he 
was a postdoctoral fellow in the department of radiology.  Dr. Li’s research interests 
include machine learning, computer-aided medical diagnosis systems, medical 
signal/image processing, the neural network and medical modeling and simulation. 
 
Six (6) current faculty members affiliated with the Virginia Modeling, Analysis and 
Simulation Center (VMASC) at ODU reallocated their research efforts to perform 
research related to medical modeling and simulation.  These faculty are as follows: 
Mark W. Scerbo, Ph.D., Professor of Psychology; Lee A. Belfore, II, Ph.D., 
Associate Professor of Electrical and Computer Engineering; Frederick D. 
McKenzie, Ph.D., Associate Professor of Electrical and Computer Engineering; 
Yuzhong Shen, Ph.D., Assistant Professor of Electrical and Computer Engineering;  
James P. Bliss, Ph.D., Associate Professor of Psychology, and Jessica R. Crouch, 
Ph.D., Assistant Professor of Computer Science. 
 
Among the ODU VMASC staff included in the VIMSIM Initiative are Hector M. 
Garcia, M.Arch., and Jennifer A. Seevinck, M.A.E.A., who serve as Project 
Scientists for medical modeling and simulation, and Menion Croll, who serves as a 
Software Engineer. 
 
At EVMS, VIMSIM funds facilitated the reallocation of effort of eleven faculty and 
several staff members to focus on medical modeling and simulation. 
 
The eleven (11) EVMS faculty included in the VIMSIM Initiative are Thomas W. 
Hubbard, M.D., M.P.H., J.D., Professor of Clinical Pediatrics; Richard R. Drake, 
Ph.D., Professor of Microbiology and Molecular Cell Biology; O. John Semmes, 
Ph.D., Professor of Microbiology and Molecular Cell Biology; Leonard J. Weireter, 
Jr., M.D., Professor of Surgery; C. Donald Combs, Ph.D., Professor of Health 
Professions and Vice Provost for Planning and Health Professions; Gayatri Kapur, 
M.D., Assistant Professor of Obstetrics and Gynecology; Stephen S. Davis, M.D., 
Assistant Professor of Obstetrics and Gynecology; Adair R. Heyl, Ph.D., Assistant 
Professor of Obstetrics and Gynecology; John A. Ullian, Ph.D., Associate Professor 
of Family and Community Medicine; Gavin W. Welch, Ph.D., Assistant Professor of 
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Health Professions and Richard A. Britten, Ph.D., Associate Professor of Radiation 
Oncology and Biophysics. 
 
Among the EVMS staff members included in the VIMSIM Initiative are Gayle A. 
Gliva-McConvey, Director of the Theresa A. Thomas Professional Skills Teaching 
and Assessment Center, Robert J. Alpino who serves as a part-time grant writer, 
Richard L. DiPeppe who is responsible for the Medical Modeling and Simulation 
Database, and research support staff including Meenal K. Walia, who serves as a 
research assistant. 
 
 

5) The amount of federal or other private grant funds received as the result of those 
recruitments. 
$560,535 of the total of $8,409,465 in federal and private grant funds generated in the 
2006-2008 biennium were received as a result of the new faculty recruitments funded 
by the VIMSIM medical modeling and simulation research capacity funding.  In 
addition, $187,300 in institutional funds was reallocated to the research portfolio of 
the newly recruited faculty.  The balance of the funds was attributable to the 
reallocation of current faculty effort to medical modeling and simulation research. 
 
 

6) Additional grants or contracts being pursued. 
Among the additional grants or contracts being pursued by medical modeling and 
simulation researchers funded by VIMSIM funding are the following: 

• Department of Defense (DoD) Congressionally Directed Medical Research 
Program proposal for “Imaging Mass Spectroscopy for Improved Prostate 
Cancer Diagnostics”. 

• National Cancer Institute (NCI) Innovative Solutions to Cancer Sample 
Preparation research program proposal “Proximal Prostate Fluids for Protein 
and miRNA Biomarkers” 

• National Institutes of Health (NIH) National Institute of Biomedical Imaging 
and Bioengineering (NIBIB), Small Business Innovation Research (SBIR) 
funding and NIH National Institute for Arthritis and Musculoskeletal and 
Skin Diseases (NIAMS) funding 

• National Science Foundation International Education and Research Grant 
• Sentara Healthcare 
• Augmented Reality and Complex Environment Training System for Medical 

Training (ARCETS-Med) 
• Craniotomy Burr Hole Simulator Training Simulation from SimQuest, LLC 
• SBIR (Small Business Innovation Research) proposal was submitted to the 

National Institutes of Health to further develop the virtual reality 
rehabilitation system for patients with a gait impairment due to a stroke. 

• SBIR proposal was submitted with A2-T2, a Florida-based small business, 
for an internet based rehabilitation program for injured warriors. 

 
 

7) The level of instructional activity conducted by these faculty. 
Of the eight (8) new VMASC affiliated faculty members with a medical focus, two 
(2) were employed in the 2006-07 academic year with the remaining six (6) 
beginning their duties in the 2007-08 academic year.  Each of the 2006-2007 year 



 11

hires taught one class in their home department and taught one class in the medical 
modeling and simulation program in the 2007-08 academic year. 
 
The first research faculty member hired at VMASC in 2006-2007 to focus on medical 
modeling and simulation (Stacie I. Ringleb, Ph.D., recruited from the Mayo Clinic) 
taught the course MSIM 695 Special Topics in Modeling and Simulation: Modeling 
in Musculoskeletal Biomechanics, in Spring 2007.  The second, Holly D. Gaff, 
Ph.D., taught the class HLSC 795 Topics: Modeling and Simulation in Health 
Sciences. 
 
C. Donald Combs, Ph.D., from EVMS, and Frederick D. McKenzie, Ph.D., from 
ODU, jointly developed the new course Electrical and Computer Engineering (ECE) 
495/595/695 “Topics in Medical Imaging and Simulation” and have jointly taught the 
course during the summers of 2006 through 2008.  Thomas W. Hubbard, M.D., 
M.P.H., J.D., Professor of Clinical Pediatrics at EVMS, also participated in the 
course as a guest lecturer on standardized (simulated) patients.  Dr. McKenzie has 
now formally incorporated this course into the regular semester-based schedule as 
ECE 462/562 and MSIM 562. 
  
C. Donald Combs, Ph.D., from EVMS, presented “The Emerging Importance of 
Using Medical Simulation in Resident Education” as part of the EVMS Faculty 
Development Grand Rounds “Improving Your Teaching” series on April 19, 2007.  
The presentation was simulcast over the Eastern Virginia Telemedicine Network to 
the Veterans Affairs Medical Center in Hampton, VA as well as to other EVTN 
network sites. 
 
Mark W. Scerbo, Ph.D., from ODU, developed a new course called Medical 
Simulation (Psych 896) that was offered in the 2007-2008 spring semester.  Richard 
DiPeppe of EVMS participated as a guest lecturer in the course introducing the 
students to the Medical Modeling and Simulation Database. 
 
Yuzhong Shen, Ph.D., from ODU, taught two courses in Visualization in 2007-2008, 
one at the graduate level (MSIM 641) and one at the undergraduate level (ECE 406). 
 
EVMS, as part of its preparation for reaffirmation of its accreditation by the Southern 
Association of Colleges and Schools (SACS), has developed a Quality Enhancement 
Plan (QEP) to improve some aspects of the student learning environment at EVMS.  
“EVMS 2.0” is the school’s plan to enhance student learning by improving the 
effectiveness of the instructional technology utilized in the student educational 
process and by incorporating modeling and simulation in the undergraduate medical 
education curriculum.  This will have the effect of increasing the level of effort of 
instructional activity related to modeling and simulation by EVMS faculty supported 
by the VIMSIM funding. 
 
In addition to the direct instructional activity listed above, Dr. Combs and the other 
faculty supported by the VIMSIM initiative published numerous scholarly papers 
during the biennium and conducted presentations at key conferences in the field such 
as the Medicine Meets Virtual Reality conference, the Society for Simulation in 
Healthcare conference and the IPSI conferences.  A select list of faculty scholarly 
activities in medical modeling and simulation has been attached behind Tab #8. 
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8) The impact of research activities on undergraduate instruction. 

One ODU undergraduate student and one undergraduate from Spelman College are 
working on medical modeling and simulation research through the ODU Department 
of Psychology. 
 
 

9) The use of graduate student aid funds. 
Nine (9) ODU doctoral level graduate students in the fields of Psychology, Electrical 
and Computer Engineering, Modeling and Simulation and Mechanical Engineering 
have been supported during the biennium by ODU on medical modeling and 
simulation research projects with the graduate student aid funds along with seven (7) 
master’s level students in the fields of Electrical and Computer Engineering, Nursing 
Anesthesia and Mechanical Engineering.  Three EVMS Master of Public Health 
students (Renee Scott Walker, Tony Barkey and Bettina Velena) were employed as 
Research Assistants in medical modeling and simulation research with the funds.  
Three doctoral students (Hope A. Hanner-Bailey (Psychology), Melissa L. Mannion 
(Medicine) and Elizabeth A. Schmidt (Psychology)) were supported by EVMS funds. 
 
 

10) Recommendations for future investment. 
We have identified four core areas of medical modeling and simulation activities 
being conducted in the Hampton Roads area: 1) modeling and simulation for 
education and training to improve patient safety and the quality of healthcare, 2) 
modeling and simulation for treatment, 3) modeling and simulation for disease 
modeling, and, 4) modeling and simulation for hospital management and homeland 
security issues involving health care.  The current funding is supporting the use of 
modeling and simulation for education and training.  We would like to see additional 
funds invested to support the other three areas of medical modeling and simulation.  
In line with these investments, funds should be identified to help generate pilot data 
to support additional funding, to increase our number of research support staff, 
including both technical support staff (2-3 per area) as well as a dedicated grant 
writer to help with preparation of research proposals. 
 
On the training side, we would like to see an investment of funds in high-tech 
medical simulator systems that can be integrated into our virtual environments.  The 
investment should include any resources necessary to allow researchers to gain 
effective access to simulator proprietary interfaces and data formats.  Please refer to 
the Virtual Operating Room information provided behind Tab #9. 
 
Additional potential areas for Augmented Standardized Patient research include 
augmented ophthalmology, otology, and sonography. 
 
Future investment should be made in developing high-fidelity training experiences 
that show measureable improvements over traditional educational modalities.  The 
investment should be divided into three areas including the development of high-
fidelity simulators which provide realistic experiences for the trainees, support for 
task analysis and human factors performance studies of health care practitioners and 
support for developing a prototype training exercise.  
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The final area of future investment is to invest in additional medical course 
development. 
 
In the area of capital investment, the MERIT (Medical Education and Research in 
Translation) Project at EVMS which was partially funded by the Commonwealth in 
the 2008 higher education bond issue, supports the mission and strategic direction of 
the medical school in a variety of ways, one of which is medical modeling and 
simulation.  MERIT will substantially expand and improve the space available for the 
education and research programs at EVMS.  Specifically, MERIT involves the 
construction of a new, 105,000 square foot building at EVMS that will house the 
biomedical research programs in a state-of-the-art facility and consolidates the 
educational support programs onto the main campus.  A major component of MERIT 
will be the development of a regional state-of-the-art medical modeling and 
simulation training center that will be utilized by first responders through medical 
residents and fellows for hands-on medical modeling and simulation training.  Please 
refer to information on the potential economic impact of modeling and simulation 
located behind Tab #10. 
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