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Background
The movement to accelerate the adoption of health information technology (HIT) into clinical practice has captured national and international attention. While interest in HIT has spanned several decades, concepts were pushed along into action with the release in 2004 of the Transforming Health Care: The President’s Health Information Technology Plan which called for most Americans to have an electronic health record within 10 years (i.e. 2014). In 2006 the President issued an Executive Order directing all Federal healthcare delivery systems to “…promote quality and efficient delivery of care through the use of information technology…using systems that meet recognized interoperability standards.”  The United States Congress has played a key role in pushing the adoption of HIT, with a focus on the DoD and VA, most recently passing the Wounded Warrior Assistance Act of 2007 (PL 110-181) that mandated the development and implementation of an “electronic health record system or capabilities that allow for full interoperability of personal health care information for DoD and VA…by September 2009.” In January 2009, President Obama passed an economic stimulus plan which identified the “acceleration of the adoption of HIT” as a priority … allocating $19B to foster positive movement.
Within the Military Health System (MHS), the major movement to adopt HIT in the clinical environment been unquestionably been the adoption of AHLTA at each of the Military Treatment Facilities (MTFs).  All MTFs have been using AHLTA in the outpatient clinical environment since the end of fiscal year 2006. Implementation of AHLTA has had its share of challenges and frustration in the clinical environment. It has been a major point of contention among healthcare providers and the broader support team. This frustration has been verbalized in a profound fashion by military physicians whom have been citing “frustrations with AHLTA” as a primary reason they are choosing to separate from their Service. Within the Army, this push-back from physicians resulted in the development and deployment of the MAPS (MEDCOM AHLTA Provider Satisfaction) initiative … designed to make technical and work flow improvements and enhance training on the use of AHLTA. The Army has also named its first Chief Medical Information Officer and has been exploring alternatives on enhancing the training and education of professionals who can serve as “agents of change” at the regional and large MTF levels. The TRICARE Management Activity and the Services have responded to the “adoption of HIT” charge from different perspectives and points of engagement. Navy Medicine recently named its first Chief of Clinical Informatics and staffed a small supporting office to help its system and regional offices. At Walter Reed Army Medical Center, the tertiary facility opened a Clinical Informatics Division that is currently staffed by 29 individuals (including MAPS-funded AHLTA trainers).  
This proposal serves to provide an educational and research pipeline with the goal of producing highly skilled and productive change agents. Graduates of the proposed programs will possess didactic knowledge, research skills, computational skills, and have established mentoring relations with key faculty to support innovation in the adoption of HIT in the clinical environment. The graduates are expected to provide sustainment support of the principles outlined in the Army MAPS initiative.
Purpose of this Proposal
This proposal is offered as a roadmap for a new interdisciplinary degree, fellowship opportunities, research and a coordinated approach to health informatics in the Military Health System. Highlights of this proposal include development and implementation of a: 
· “Center of Excellence-like” framework for the development and implementation of health informatics in the MHS. The entity will be focused primarily around the adoption of HIT in the clinical environment;

· Graduate education pipeline for “future change agents” in health informatics;

· Serve as central graduate education hub for health informatics, providing education support for other USU graduate programs (e.g. DNP, MPH, MHA), the new National Center for Disaster Medicine, the Services and their Military Treatment Facilities, and the federal sector more broadly; 
· Targeted emphasis on AHLTA and its relationship to clinical workflow, usability & functionality, translation of research at the point of care, quality of care, support for personalized medicine, etc.;
· Emphasis on use if simulation research as a laboratory to explore AHLTA usability and functionality;

· New post-Masters fellowship opportunities for recent graduates as they transition toward becoming health informaticists; and
· Logical extension of efforts to advance clinical and translational science within the new Walter Reed National Military Medical Center (academic health center).
Proposed Academic Programming:
To meet the current and future graduate education needs for health informatics, the following educational programming is proposed:

· Master of Science in Health Informatics – a 43 credit hour curriculum that includes core courses, computational courses, research methods courses, elective courses, and formal project requirement.  
· Post-Masters Fellowships (12-24 months) – designed to provide an ongoing mentoring environment for new Masters-prepared health informatics graduates as they transition toward becoming informaticians.
· Graduate Certificate Program – designed to signify accomplishment of graduate coursework in health informatics. Certificates are generally awarded for completion of 5-6 courses.
Organizational Structure of Health Informatics
The proposed organizational structure for health informatics at USU is an inter-departmental collaboration between the Biomedical Informatics Department and Preventive Medicine & Biometrics Department of the School of Medicine, the Graduate School of Nursing, the NCA Simulation Center, the Walter Reed Army Medical Center, the NIH Clinical Center and the National Library of Medicine as pictured in Figure 1 (below).
Figure 1 – Recommended Organizational Structure of Health Informatics at USU







Collaboration with Other USU Graduate Programs

By its very nature, the MS degree in Health Informatics is a multidisciplinary graduate program that exposes the students to a variety of assumptions, methods and approaches to research. Students are encouraged to take elective courses in other departments within the School of Medicine and Graduate School of Nursing. The Health Informatics Program will support the: 

· Graduate School of Nursing in teaching the health informatics course required in the new Doctorate of Nursing Practice (DNP) curriculum; 

· Preventive Medicine & Biometrics Department in teaching health informatics courses for the Masters in Public Health (MPH) degree program and their new Masters in Health Administration degree (MHA);

· Supporting the health informatics curriculum in the yet to be defined graduate program of the National Center for Disaster Medicine at USU; and

· Other departments / programs as resources are available to do so.
Master of Science in Health Informatics
The MS degree in Health Informatics is a unique graduate education program at USU designed to provide students with a solid grounding in health informatics, research methods and domain knowledge in a critical application area of importance to the Military Health System and federal agencies more broadly. The program accepts uniformed services members, other federal employees, and qualified civilians. A minimum of 44 credit hours of study are required for graduation and include core courses, computational courses, elective courses, research methods courses and a masters-level project. The program is designed for completion in one year (full-time study) or two to three years (part-time study). Waivers of specific required courses will be considered on a case-by-case basis at the recommendation of the student’s academic advisor and approval of the program director. Students may also be granted advanced standing for graduate courses recently completed at other colleges and universities. As a graduation requirement, each student must complete and defend a written project (described below).  
M.S. Degree – Curriculum 
The degree provides the student with domain knowledge of medical informatics as it relates to healthcare delivery in hospitals, outpatient clinics and public health settings. Graduates should have sufficient knowledge to be competent in applying various research methods to studying information and technology in the healthcare delivery environment. Of contemporary interest is the ability to study clinical workflow, electronic health record (EHR) usability, enhancing quality of care through the EHR, the translation of evidence at the point of care, individual and population screening of preventive services, the application of advanced clinical decision support, and related projects at the nexus of technology and health care delivery. The curriculum recognizes the close emerging relationship between health informatics and health services research; two complementary and developing disciplines.
Health informatics Core (5 Cr hours)








Introduction to Health Informatics – (PMO 594 / 3 Cr) - Required 
Administrative, Regulatory & Ethical Issues in Health Informatics (New/ 2 Cr) - Required
Computational Competency: Tools and Concepts (6 Cr hours)




Database Structure and Management (New/ 3 Cr) - Required
Introduction to Computer Programming (New/ 3 Cr) - Required 
Health Informatics / Health Services Research Courses (minimum 15 Cr hours)


Analysis & Design of Clinical Information Systems (New/3 Cr) – Required
Electronic Health Records (New/ 3 Cr) – Required
Public Health Informatics (BID 501/ 3 Cr)

Communications & Networking (New/ 3 Cr)

Project Management (New/ 3 Cr)

Outcome & Effectiveness Research (New/ 3 Cr)
Clinical and Administrative Decision Support (New/ 3 Cr)

Information Retrieval & Evidence-Based Practice (New/ 3 Cr)

Introduction to Geographical Information Systems (New/ 2 Cr)

Remote Sensing Methods (New/ 3 Cr) 

Health Informatics Directed Research (New/ 1-3 Cr)
Research Methods (minimum 9 Cr hours)
Biostats & Research Methods for Health Informatics I (New/ 3 Cr) - Required
Biostats & Research Methods for Health Informatics II (New/ 3 Cr) - Required
Intro to Clinical & Simulation Research (New/ 3 Cr) – Required       
(Note: Requirement may be waived for students with documented completion of courses in research design & statistics)

Master’s Research Project (minimum 9 Cr Hours)

See project requirement outlined below
Additional Requirements:

All students must complete an on-line course on the protection of human subjects in research. The course is offered at no charge but must be completed during the first year of study.

All students are expected to develop an active relationship with faculty in the Biomedical Informatics Department and other collaborating departments of USU. This includes attendance at various seminars, lectures, and other special activities.
TOTAL CREDIT HOURS FOR DEGREE: 44 minimum
Health Informatics Masters Project – Requirements

Scope of the Master’s Project Requirement: The Health Informatics Master’s Project requirement is a critical component of the M.S. degree program and serves as evidence of the student’s preparedness to operate within the health informatics domain. The project experience allows the student to integrate the various theories, frameworks, assumptions, and approaches to research presented throughout the curriculum. It also sets the stage for a mentor-protégé relationship between seasoned core faculty and students. All students will enroll in the Health Informatics Masters Project Course for at least three consecutive terms (typically fall, winter & spring).

While there is no specific requirement as to expended length, the thesis is typically 20-40 pages in length, double-spaced, which includes the body, abstract, tables, figures, and references. The project may take several forms including original research (using primary or secondary data), systematic review/ meta analysis, new modeling, or other format as approved by the Faculty Advisor and the student’s Health Informatics Masters Project Examination Committee. 

The primary expectation of all Health Informatics projects is that they will be of such quality as with limited additional effort would be appropriate for publication in a peer-reviewed journal. Both students, and the faculty that mentor them, will be encouraged to publish their work. 

Health Informatics Masters Project Examination Committee: The project examination committee for a given student is composed of a minimum of three members. The student’s Faculty Advisor typically serves as the Chair and at least two other faculty members participate as well. At least two of the members must be full-time USU faculty; the third member may be external to the University. 

Presentation and Defense of the Masters Project: Each student will first present their project to their examination committee in a private defense then schedule a public defense shortly after – with permission of the committee. In order for the student to participate in the USU graduation exercise held annually in May, the Health Informatics Masters Project Examination Committee must approve the project defense in writing by April 10th of the year of graduation.

Student Advising & Mentoring

Each student will be assigned a faculty advisor – typically from the core faculty. The faculty advisor will work with the student in planning his/her degree and schedule of classes. The faculty advisor generally, but not always, serves as the student’s mentor for the Master’s project. Additional faculty members will support the student as “methods experts” or “content experts” shaping the approach and final project (as appropriate). The faculty advisor will work collaboratively with the student and the Concentration or Program Director in coordinating their practicum experience to optimize the experience.  
Health Informatics Graduate Certificate Program 

The Health Informatics Graduate Certificate Program is designed for students who are not pursuing a formal graduate degree but seek recognition for successful completion of academic coursework. Applicants are encouraged to meet with the current Health Informatics Certificate Program Advisor before formally applying for admission. There are three certificate options:

A graduate certificate will be earned when the student completes 15 credit hours of instruction including:
· Introduction to Health Informatics (3 Cr)

· Database Structure & Management (3 Cr)

· Electronic Health Record (3 Cr)

· Other Health Informatics/ Research Methods Courses (minimum of 6 Cr)

 Post-Masters Health Informatics Fellowship Program
Post-Masters Health Informatics fellowship positions provide recent graduates an opportunity to develop their newly acquired skills under close mentorship by faculty. Each position requires a Fellow match to a sponsoring faculty member(s). No applicant will be granted a Fellowship position without an assigned faculty member assigned as supervisor. 

Those accepted into a Health Informatics Fellowship position will develop, with their respective faculty member, a formal plan that will become their guidebook while at USU. Each Health Informatics Fellowship Plan will address a minimum of five major components including: 1) continuing education, 2) support for faculty research, 3) Fellow research project, 4) ongoing faculty mentorship, and 5) academic citizenship. Each is defined below:

· Continuing Education – by taking additional Health Informatics courses, auditing courses, participating in journal club, attending seminars, etc. The goal here is broad exposure to contemporary research methods
.
· Support for Faculty Research – by negotiating responsibility for specific tasks on at least one of the faculty member’s ongoing research protocols. Designed to enhance the ongoing mentoring relationship and to leverage resources.
· Fellow Research Project – building off the Fellow’s completed Master’s project of interest to the Military Health System or other federal agency. Active engagement in research is the heart of the Health Informatics program.
· Ongoing Faculty Mentorship – by regularly meeting with their assigned faculty member, and others in the Biomedical Informatics Department, for the purpose of building their scholarship, research skills, and awareness of emerging research opportunities in the Military Health System and other federal agencies.
· Academic Citizenship – by serving on committees, mentoring active Masters-level students, and serving as research advisors at USU and the Walter Reed National Military Medical Center.
Positions are usually assigned for 12-24 months; negotiated between the student, faculty and Service/Agency sponsor.
Health Informatics Intramural Research Program

The USU Vice President of Research, in collaboration with the Health Informatics Graduate Program, will manage an intramural research funding program for targeted health informatics projects deemed important to the Military Health System. It is expected that the majority, but not all, of these projects will relate to the use of AHLTA in the clinical environment
. The Program will establish an advisory body, comprised of members from each Service and the TRICARE Management Activity, to identify and prioritize research opportunities suitable for this funding. The intramural funding is critical to support this emerging graduate program and to establish linkages between the academic entity and the Military Health System. It is recognized that much of this research is applied in nature and might not be appropriate for extramural funding.
AHLTA Research & Learning Laboratory
The vision for the proposed AHLTA Research & Learning Laboratory is to serve as the Military Health System’s premier laboratory for research focused on use of the electronic health record and the clinical data it creates.  The Laboratory will be managed by the graduate health informatics program at the Uniformed Services University. Its mission will be to conduct research on: 
· Simulation and Field Testing of AHLTA Innovations – Determining effectiveness and efficiency of AHLTA innovations by stressing them across a variety of specialties, settings and scenarios to determine their potential for system-wide adoption.  

· Quality of Care/Patient Safety – Determining which electronic features and evidence-based prompts incorporated into AHLTA improve patient and process of care outcomes
.   
· Clinical Workflow – determining whether AHLTA features improve the reliability/timeliness of critical information flow between AHLTA users and patient visits
. 
· Teaching & Learning – Designing and testing strategies for optimally teaching the full range of AHLTA functional capabilities to medical and nursing students.
Proposed Relationship with Army MEDCOM AHLTA Provider Satisfaction (MAPS) Initiative: 
As a result of continuing challenges and frustration with AHLTA experienced by clinicians and support staff within the Military Health System, MEDCOM has funded substantial effort and attention toward improving the usability of AHLTA in the clinical environment. Our AHLTA Research & Learning Laboratory recognizes the importance of these efforts and will serve as an evidence-based practice center for proposed AHLTA innovations (see research above). Additionally, our Laboratory will collaborate with MAPS trainers, currently employed at Walter Reed Army Medical Center, to continuously improve their approach in teaching USU medical and nursing students how to use AHLTA.
AHLTA Innovation Clinics
Simulation and field testing of AHLTA Innovations will require experimentation in the National Capital Area Simulation Center as well as the natural clinical environment. In collaboration with the three Services and the TRICARE Management Activity, a minimum of three clinics will be designated by the Services as “AHLTA Innovation Clinics.” These three clinics will vary by controlling Service and mission.  
Improved calibration of the benefits of an innovation requires standardization of the challenges presented in clinical encounters, rather than relying on field testing with convenience samples of patients. For selected AHLTA innovations, our laboratory will provide a set of standardized cases with simulated patients to determine accuracy, efficiency and safety (avoidance of errors) in the AHLTA user’s written response to case. The blueprint for the testing set will include a range of disciplines, case complexities, hospital settings, and time allowances. Theses simulations will also be used to determine the effectiveness of specific training programs according to the prior experience of the AHLTA users.
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�It is more than just exposure to research methods, correct? It is also additional exposure to the constantly changing knowledge about Health Informatics. Since these folks con be expected to help train the next generation, constantly updated knowledge is very important


�With the implementation of an inpatient solution, that should also get mention. It may simply be better to state … the MHS electronic health record.


�Clinical decision support


�Also, studying how to best implement AHLTA in the clinical environment to enhance both work flow and quality of life for the staff (also quality of cure and patent satisfaction).
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