McGowan Center on Tele-Care and Assistive Technologies


Identifying Enabling Technologies for the 21st Century





Proposed Starting Date:  July 1, 1997;   Proposed Ending Date:  December 31, 1998





1.  Summary:


Coming into the 21st century, health care service delivery is changing dramatically.  For example, it is well documented that the area experiencing the most growth within the Medical Device Industry during the 1990s is home care technologies.  This expansion will continue as there is a national shift towards shorter hospital stays and de-centralized medicine.  The Catholic University of America (CUA) is developing a major thrust in tele-care technologies, building on our existing strengths in assistive technologies and technology evaluation.�


We are requesting that the William G. McGowan Charitable Fund make a grant in the amount of $600 thousand dollars over 18 months to establish the McGowan Center on Tele-Home Care and Assistive Technologies: This Center represents an integral part of our program intended to provide CUA with a unique (and inherently sustainable) niche in the growing areas of tele-care and home technologies.


Tele-Care:  This Center will demonstrate ability to lengthen and improve quality of life through use of appropriate telecommunications and information technology.


Assistive Technologies:  This Center will develop and evaluate enabling technologies that meet the needs and abilities of a variety of targeted end users (e.g. persons with disabilities, patients, caregivers, visiting nurses, therapists, physicians).


Enabling Technologies:  Our primary foci will be on i) tele-monitoring in older adults for stroke rehabilitation and cardiovascular conditions, ii) tele-therapy for children, especially web-based and virtual reality applications, and iii) tele-access of information on cancer and rehabilitation by patient or loved ones,
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2.  Deliverables:  (within an 18-month period)


Establish the McGowan Tele-Home Care Technology Demonstration Center 


A standard process will be to 1) purchase state-of-the-art technologies and working systems (sometimes intended for hospital use; and 2) evaluate system (technical capabilities, usability of interface, cost-effectiveness,  


The Center is designed to be inherently sustainable, primarily by industry support.


Establish an exceptional Advisory Board (to meet biannually (Aug-Dec 1997, then May-Dec of each year)


Mission:  To prioritize and help evaluate projects/products for the Demonstration Center.  To identify directions and opportunities that will help the Center flourish as an active, high-visibility presence.


Conduct an international Workshop on Tele-Care Technologies (Fall of 1998)


Invite 80-100 participants, including 10-15 invited speakers.  Include a tour of the Center.


Establish a community Outreach Program on Assistive and Tele-Care Technologies


Develop hands-on summer educational program for local junior/senior high school students.


Include a strong geriatric component through School of Nursing ties to local health agencies.


Disseminate information via the WorldWideWeb, web tele-sites throughout the Washington community.


�
3. Background: Who we are here at CUA Engineering


The CUA School of Engineering has a 100-year history, and has been giving degrees at all levels from baccalaureate to doctoral for about 50 years.  Its Biomedical Engineering (BME) program, which is one of only twenty-two ABET-accredited programs at the undergraduate level nationwide (and one of roughly 50 graduate programs), attracts high-quality students (50% women), most of whom go on to advanced degrees or medical school.  


Key Faculty. Since the arrival of Dr. Winters in 1991 (Ph.D., U. Calif., Berkeley, 1985), the BME program has created a special focus in rehabilitation engineering and in neuromechanical evaluation of human performance, and has nurtured close ties with the National Rehabilitation Hospital (NRH, located one half mile from campus).   With the arrival of Dr. Mark Miroznik in 1992 (Ph.D., U. Penn, 1992), Dr. Corinna Lathan in 1995 (Ph.D., MIT, 1994), and Dr. Joseph Wang in 1996 (Ph.D., U. Maryland, 1995, researcher at Imaging Science and Information Systems Center Georgetown University Medical Center (ISIS-GUMC)), CUA has acquired expertise in, respectively: cardiovascular technologies and biosignal processing; human performance/usability assessment and interactive web-based/virtual reality technologies; and intelligent bioimaging and information visualization.  This provides a critical mass of BME faculty with complementary interests within the area of tele-care and assistive technologies, and expertise in intelligent human-computer interfaces, including software development.


NRH-CUA & Assistive Technology Research Center (Funded by the U.S. Army Medical Command to NRH with subcontract to CUA, with the mission of helping transfer DOD-inspired technology into the rehabilitation sector).  Since 1993 there has been, at any given time, 2-4 BME graduate students and 2-4 undergraduates working on joint CUA-NRH projects or as NRH interns.   The available facilities at NRH are exceptional, and include state-of-the art human motion analysis and  virtual reality labs (over $500,000 in equipment) complemented by health policy/economics expertise in home/rehabilitation care through the highly-regarded NRH-Research Center.  CUA also offers courses, with strong design components, in rehabilitation engineering, human-computer interfaces, human performance, biosignal processing, and biomedical imaging.  


Additional support will come from two other professional schools distinguished by their academic excellence and their faith-based leadership role in service to our surrounding community.  The School of Nursing, which has formal ties with 130 local health agencies (its students serve within 45 of these hospitals and health organizations) and has the 8th ranked undergraduate program in the nation, will provide practical expertise in home care and in assessing the appropriateness of new technologies.  The National Catholic School of Social Service, which places over 100 students in about 200 local service agencies each year (including health clinics, hospitals, nursing homes, family service centers), has faculty and students with interests in health care.  


4.  Implementation Plan   


The implementation of a Center project will involve following:  i) setting up a plan and the team (with Advisory Board approval);  ii) purchasing the key technology (usually including an industrial match);  iii) implementing the core demonstration (which may involve a novel application for a given technology); iv) product evaluation by the team (this includes a strong research component); and v) modification and enhancement of the technology (in collaboration with industry and end users. 


Most projects will include both a hands-on demonstration component for visitors, as well as an evaluation component that involves the use of human subjects.   Both fast turn-around (ÒPhase IÓ) and more comprehensive (ÒPhase IIÓ) evaluations will be possible.  While part of the evaluation process is purely technical (e.g., checking or determining specifications), our team will be specially equipped to address evaluation of the user interface and usability, the tele-information component, and cost-effectiveness and health economic issues.  In many cases our contribution will include re-design of the interface, or the addition of intelligent “behind-the-scenes” processing of information.  Different projects will require different procedures.  For instance, with cardiovascular tele-monitoring, we anticipate purchasing state-of-the-art hospital-based systems as well as several tele-home care systems, with the expressed purpose of implementing and evaluating novel tele-care versions, in close collaboration with nurses and physicians.  In neuro-rehab tele-monitoring, we will work closely with therapists from NRH, with a focus on stroke patients during that critical time period after the first 20 days in which they used to still be in-patients, but under managed care plans are now out-patients.  In both virtual-reality-based neuromotor tele-therapy and in neurocognitive therapy, we will be implementing both our own and several innovative systems; in both cases periodic objective tele-evaluation will be a component of tele-therapy.  The patient tele-access projects will involve working closely with ISIS-GUMC in this area of intelligent interactive visualization, and in providing patients with access to information and outcomes for patients with similar diagnosis.  Detailed descriptions of specific tele-care demonstrations in each of these areas can be found at our proposal web-site http://www.ee.cua.edu/~lathan/telecare.htm


Key Role of Advisory Board. Center planning and deliverables will revolve around the bi-annual meetings, with proposals and progress/final reports sent to the Board 1-2 weeks before the meeting.  The Board, which also oversees the Center’s community outreach component, will include: medical/clinical expertise, local medical research centers, expertise from industry trade associations and key societies, key federal labs, and one designated by each Foundation (or other major supporter).  A complete list of proposed members is available upon request, or from our proposal website:  http://www.ee.cua.edu/~telecare.


5.  Budget and Sustainability 


Personnel.  The personnel budget is especially heavy during the summer of 1998, when we expect 5 CUA faculty and 12 CUA students (6 graduate, 6 undergraduate) to be devoted to this effort, plus the Outreach Coordinator and outside collaborators/consultants.  Each subproject will include a team of several faculty (with one of the 4 core faculty serving as the team leader), 1-3 students, and 1-3 health providers and/or health policy/economics experts. 


Sustainability.  We envision a Center that is inherently sustainable through industry collaboration and additional foundation/federal grant support by the end of the 18-month period (see Figure 2).  By Year 4 (2001) we anticipate a steady equipment investment of $30-40K per quarter, and an average personnel budget of $100K per quarter.  The longer-term personnel budget shown below always fluctuates on a yearly cycle because two of the quarters include part of the summer, when both students and faculty are able to devote a greater commitment of time to Center activities.  However, we anticipate requesting subsequent support from the McGowan Foundation for the community outreach component since we may not be able to attain this support through industry or other means.  In particular, continued support for the part-time Outreach Coordinator and 1-2 undergraduate student assistants may be requested on a yearly basis (roughly $20K per year).


Renovation & Equipment.  The first quarter focuses on renovation (e.g., Pangborn 133) and infrastructure-based equipment purchases.  The last quarter also includes a somewhat larger equipment purchase – the intent is to end the 18-month grant with the very latest in demonstration and evaluation technology in tele-care and information technologies, and a key resource for product development.  This is important for ties to industry and government. 








���Personnel  (for implementing Center activities)				$240K


Faculty (Winters, Mirotznik, Lathan, Wang, … other CUA)	$80K


Graduate Students (6 Master’s (4 BME, 1 Nursing, 1 Social Work)	$80K


Undergraduate Students (6 @ 25% AY, 80% summer, for 1 yr) 	$40K


Outreach coordinator (50%, starting by 1/98)			$20K


Consultants & Collaborators (professionals from area)		$20K


Equipment  (list provided upon request)					$250K


Miscellaneous supplies and small equipment				$ 20K


Renovation  (mostly Pangborn 133)					$ 60K


Travel and Support (e.g., speakers) for Workshop on Tele-Care Techn. 	$ 30K


					Total:    $600K








� a separate yet complementary Special Opportunity proposal to The Whitaker Foundation (“Educating Biomedical Engineers in Home Care Technologies for the 21st Century”, 1/98-12/00, $700K) focuses on building a unique educational infrastructure within our biomedical engineering program in the area of home care technologies (especially product evaluation)





Tele-Care & Assistive Technologies





Patient Tele-Access


Cancer (breast, prostate)


Rehab (cardioresp, stroke)





Tele-Therapy


Neuro-Sensorimotor


Neuro-Cognitive 





Tele-Monitoring


Cardiovascular


Neuro-Rehab (stroke)





Timeline:


July-Aug’97: Key equipment ordered;  Initiation of facility renovation;  Develop tele-care demo. proposals


Aug ’97: Advisory Board meets 


Sept-Dec’97: Technology infrastructure development and  implementation; Evaluation of initial demo. projects


Jan’98: Whitaker Found. starts?


Jan-May’97: Begin planning of Workshop; Advisory Board agenda: review demo. projects, Prioritization of new projects 


May-Aug’97:  Key focus on deliverable demonstrations and evaluation; Begin Summer outreach program


Aug-Nov’97:  Key focus on preparation for Workshop


Dec’97:  Advisory Board











