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ABSTRACT





Applied Health Informaticians (AHIs) are professionals that deploy information technologies in support of health system processes. AHIs require both a well-developed knowledge base that encompasses the health system, computer science, and health information systems-related topics (what is known as the “Body of Knowledge”), as well as a set of intellectual and procedural skills (what we call the “Body of Skills1”) and preparatory experiences. The availability of skilled and knowledgeable AHIs has become a critical issue in today’s health system.





In this paper we will describe the work we have done thus far related to the specification of the required AHI skills, knowledge, and experience, the development of a curriculum in Applied Health Informatics, and the consideration of delivery mechanisms that suit potential students.





THE NEED FOR APPLIED HEALTH INFORMATICIANS





While it is true that many health organizations allow some excursions into system development, most today are either as-is technology deployers, or limited innovators that are merely early adopters of commercial off the shelf (COTS) offerings. The reason for this is that many organizations have decided that their line-of-business is healthcare, not IT development. Consequently, most health organizations need IT professionals with the knowledge and skills that will support the usage portion of the life cycle of COTS technology, with far less demand for deep informatics and system development capabilities.





OUR FRAMEWORK FOR CURRICULUM DEVELOPMENT





We call our framework for curriculum development a “roles based” approach.





Our curriculum development framework is as follows:


Each IT professional is conceived as fulfilling a role (for clarity we term these “macro-role”. Examples include: CIO, IS Director, Manager, Analyst, Consultant, etc.);


An IT professional in a macro-role faces challenges (example: strategic planning, technology deployment, IS resource management, etc.);


In order to address these challenges, the IT professional performs “micro-roles” (example: micro-roles related to the challenge “technology deployment” include: needs analysis, industry capabilities surveying, procurement, etc.); and


Each of these micro-roles requires that the professional have specific skills, knowledge, and experience.





We define a curriculum to be the content and sequencing of educational modules that impart these skills, knowledge elements, and experiences.





THE CURRICULUM DEVELOPMENT PROCESS





Over the last several years we have addressed several key steps related to this framework:





We have apprised ourselves of existing health informatics education programs in terms of their objectives, candidates, content, and products, and we have reviewed existing curricula1.





We have specified a working set of applied health informatics (AHI) IT professional macro-roles and the challenges faced by professionals in these roles.





We have then identified the micro-roles performed by AHI IT professionals in response to these challenges.





We have developed a list of skills mapped to these micro-roles and presented this list to several focus groups for critique.


We are currently completing the specification of the knowledge elements and experiences required to enable the professional to perform the micro-roles.





We have obtained funding for and initiated a series of national workshops in Canada that will use the above as a starting point for developing a model AHI curriculum. In addition to the AHI model curriculum development, parallel working groups within the workshop process will also address Research and Development Health Informatics (i.e., HI teachers and researchers), and informatics taught in clinical curricula.





The model curriculum development process began in December 1999 with a kick-off videoconference at 11 sites (approximately 100 participants). Workshop sessions are being carried out through the remainder of 2000.





METHODOLOGY





The model curriculum development workshops are being carried out in the following way:


The workshop participants have been selected based on a stakeholder analysis, and include HI curriculum developers, HI teachers, potential and current HI students, employers (health and health-related industries), representatives of professional organizations, and potential certifiers of HI professionals.


Each workshop is facilitated by a member of the core team of curriculum developers.


Each workshop is given a template that contains straw versions of the macro-roles, challenges, micro-roles, and skill, knowledge and experience elements.


Individual workshop sessions are approximately of 2-hour duration, during which time participants (10-30) propose alterations to the templates and seek consensus on changes. Between meetings these templates are edited to reflect proposed changes.


Between 10 and 20 on-line participants are supported by document and audio conferencing technologies.


Approximately 10 on-line sessions as well as e-mail interaction provide the basis for interaction and refinement of the templates.


All material provided as input and all material produced are made available on the project website.





In the remainder of this paper we will limit our comments to the AHI model curriculum development effort.











AHI PROFESSIONAL ROLES 





In order for an AHI curriculum to be relevant, it must encompass both current and future potential roles of IT professionals in all types of health organizations. The following is a listing of roles we are currently addressing:


IT Leader (CIO, VPIS,): A strategist who provides the strategic leadership to determine the IT/IM needs of the organization based on both the current situation and the organizational strategic plan as well as the potential program enablement of IT and IM capabilities, identifies required IT/IM capabilities and resources, and oversees their procurement, implementation, management, maintenance, support, evaluation, and continuous improvement


Director of IS: Tactical-level leader of an IS department. Manages day-to-day tactical/logistical aspects of the IS function. 


IT/IM Resources/Project Manager: A manager of a team within the IS department. Manages personnel, facilities, information resources, and projects related to a portion of the IS function.


Internal Health IT Consultant: A Methodologist, advisor, and process facilitator.


System/Applications Expert: Expert in specific applications (e.g., the HIS, a departmental system), in a specific software tool or set of such (e.g., a database package, a data warehouse package), in a specific area (e.g., database management, data warehousing), or related to a specific technology (e.g., networks, integration technology).


Process Analyst: An analyst of complex health processes. Able to characterize, design, and re-engineer health system processes.


Evaluator: An expert in the design, implementation, and interpretation of the results produced by objective techniques to determine the impacts of systems and processes.





Applied Health Informaticians in these macro-roles are confronted by a set of challenges  within the scope of their jobs.





EXAMPLE HEALTH IT CHALLENGES





Although the number of task-level challenges that will be faced by an AHI over his/her career is large, there is a finite set of challenge types or “IT proto-challenges” (basic, recurring, non-reducible problems that require effective responses from IT professionals). The following should be considered only as examples from the complete set2:


Formulation of IT/IM Strategy 


Determination of the Organizational IT Situation


Definition and Implementation of Organizational Approach to IT/IM and IT/IM Organizational Structure


Determination of the State of the Industry and Identification of Viable Vendors and Solutions


Development of Business Case for Solutions


Obtaining Consensus on Solutions, Budget, Plan


Procurement of Solutions (Products and Services)


Re-engineering of Work Information Management Processes


Implementation of Solutions


Planning and Management of IT/IM Resources


Maintenance and Support of Solutions


Evaluation of Solution Outcomes


Inter-Departmental and Public Liaison, Relations, Communications, and Publication


Continuing Education


Collaboration and Teamwork


General Ad Hoc Challenges





It is important to note that most of the listed challenges can be characterized as challenges that require thinking skills, structured methods, and formal processes, all of which we will subsume under the term “Intellectual and Procedural Skills”, as well as knowledge, and a set of preparatory experiences.











MICRO-ROLES PERFORMED TO ADDRESS THE CHALLENGES





In order to address each of these challenges, the AHI must be capable of performing a set of what we have termed micro-roles. The list below shows the micro-roles for the first several challenges listed above. The complete list is too lengthy for this paper, but is available on request2:





Formulation of IT/IM Strategy


Comprehension of Organizational Strategy


Interpretation (IT-management)


Presentation of Potential Strategic Enablement of IT/IM


Mobilization and Involvement of Senior Management in IT/IM Strategic Planning (SP) Process


Mobilization and Involvement of Other Stakeholders in the IT/IM SP Process


Development of IT/IM Responses (IT/IM Strategic Requirements)


Strategic Options Analysis


Development of Multi-Year Budget


“Selling “ of the Plan and Budget Throughout the Organization and to the Board





Determination of the Organizational IT Situation


Documentation of in Situ Systems Capabilities


Review of Systems Capabilities Versus Strategic Requirements


Identification of Corrective Actions





Definition and Implementation of Organizational Approach to IT/IM and IT/IM Organizational Structure


Definition and Implementation of Committee/Team Structure for the Oversight of the IT/IM Organization


Definition and Implementation of the IT/IM Organizational Structure, Roles, and Accountabilities


Participation in Committee Activities





Determination of the State of the Industry and Identification of Viable Vendors and Solutions


Review of Industry Reports, Overviews, and Assessments


Emission of RFIs and Documentation of Systems’ Capabilities


Survey of Peer Experience





SKILLS: TOOLS TO ADDRESS THE AHI MICRO-ROLES





If we examine the challenges AHIs face, and determine the micro-roles that the AHI must perform, we come to the conclusion that AHIs must have methodological skills as well as domain knowledge (e.g., an understanding of health system processes, Computer Science and informatics concepts, principles and tools, heuristics, systems instances, etc.), and a set of practical experiences. If we then articulate the set of methodological skills (see below) required to address all of the challenges, it is clear that this set is reasonably circumscribed. In passing, it should be noted that the potential domain knowledge required is open-ended, and generalist Health Informaticians face an ever-growing, ever-changing body of domain knowledge. Interestingly, this itself is a challenge whose redress requires a methodological solution.





The full set of AHI skills is too large to preset here, so we have listed as examples the skills that correspond to the set of micro-roles associated with the “Formulation of an IT/IM Strategy” challenge. The full list of skills is available on request2:





Comprehension of Organizational Strategy	


Listening Skills


Reading Comprehension and Summarization Skills


Interpretation (between IT and management)


Forecasting Skills


Interpretation skills


Communications Skills


Presentation of Potential Strategic Enablement of IT/IM


Presentation Skills


Presentation Graphics Skills


Leadership Skills


Interpretation Skills


Communications Skills


Mobilization and Involvement of Senior Management in IT/IM Strategic Planning Process


Staff Mobilization and Motivation Techniques


Staff Involvement Techniques


Leadership Skills


Communications Skills


Mobilization and Involvement of Other Stakeholders in the IT/IM SP Process


Stakeholder Analysis


Motivation Techniques


Staff Involvement Techniques


Leadership Skills


Communications Skills


Development of IT/IM Responses (IT/IM Strategic Requirements)


IT/IM Strategic Planning Method


Strategic Options Analysis


IT/IM Strategic Planning Method


Options Analysis


Development of Multi-Year Budget


Budgeting Methodology


Costing Methodology


“Selling “ of the Plan and Budget Throughout the Organization and to the Board


Presentation Skills


Professional Writing Skills


Persuasion/Lobbying Skills


Communications Skills


“Money-Finding” Skills





ADDING THE KNOWLEDGE AND EXPERIENCE ELEMENTS





Our current work involves adding the knowledge and experience elements. The first draft of these additions will be available at the beginning of the second quarter of 2000.





In addition to the skills we have identified, Applied Health Informaticians must absorb a significant body of domain (health, Computer Science, systems instance, etc.) knowledge. These domain knowledge elements are the conceptual objects (the components of the professional’s elaborated knowledge4 base. By “elaborated knowledge”, we mean a conceptual network of knowledge elements wherein each element is linked to related elements) required to support reasoning  about problems and solutions. 





However, proficiency in the set of intellectual and procedural skills is essential if AHI is to be able to apply the domain knowledge. No AHI can survive and succeed without the ability to fully comprehend a challenge and to engage it efficiently and decisively.





Despite the needs of health organizations for personnel with the both the skills and the knowledge, most Health Informatics curricula focus on the domain knowledge component. This is especially true of those programs oriented to producing Theoretical Health Informaticians.





Few, if any, courses, and only a few programs, to our knowledge, emphasize and formally teach the complete set of intellectual and procedural skills that are infrastructural to the effective use of domain knowledge. Those aspiring to this field are either expected to have picked up many of these skills along the way prior to entering the program, are expected to self-learn them as a sideline, or are introduced to them in passing. Finally, regardless of the attempts of the programs themselves, our experience is that few students leave the programs proficient in these skills.





MOTIVATION FOR A METHODOLOGY-FOCUSSED AHI CURRICULUM





We started from the premise that informatics-based solutions are essential to our health system if it is to survive and thrive.





We have come to the conclusion that AHIs are the dominant type of IT professionals needed by health organizations, as they are the finders and deployers of informatics-based solutions.





AHIs are, by their very nature, appliers, akin to practicing physicians, whose primary measure of success is the production of quality deliverables as perceived by health system “needers”. The AHI is driven by the needs of the health environment. Similar to physicians, AHIs must be able to understand the problem and the need for solutions, consider alternate solutions and determine the optimal solution, and deliver the solution that addresses the need. 





The health system needs effective IT solutions to the challenges it faces. The deployment of solutions is dependent on IT professionals with the requisite domain knowledge, but does not rest solely on that.  The intellectual and procedural skills required to apply the knowledge are also critical qualifications.





Reviewing medical and health informatics programs reveals that most target the development of Theoretical Health Informaticians  4,5, 6, 7. 





We believe that, given the needs of the health system, the emphasis of existing educational programs on producing Theoretical Health Informaticians is misdirected or at least non-responsive. At the very least, greater emphasis should be put on the preparation of Health Informaticians that are qualified to address the day-to-day challenges of the health IT environment, i.e., that are steeped in the requisite intellectual and procedural skills needed for the successful deployment of systems.





We have concluded that there is the need new or modified curricula for educational programs that produce qualified AHIs.





DELIVERY MECHANISMS





Reality is that there are thousands of individuals in the health system and in health system-related business that require the capabilities addressed in the model AHI curriculum. We have reflected on the form a model AHI curriculum-based educational program might take to reach these individuals, as well as new entrants.





Based on this reflection, we believe that educational programs for Applied Health Informaticians need to address the following:


A special emphasis should be placed on the skills component of the curriculum. To recognize their value and emphasize their importance, skills should be named, distinct, and formal educational components that are woven into the fabric of the program. This will make the program most relevant to AHI practioners.


Individual skill, knowledge, and experience elements are likely best introduced in the form of short, intense, and well-structured vignettes or  micro-courses (modules of 1-3 hours) that are introduced via cases.


If proper materials are developed, micro-courses that impart these educational elements will be highly suited to self-directed, multimedia education programs.


To address the needs of those already in the field, a distance approach to the delivery of an educational program is essential.





GRADUATE PRODUCT





The product we seek here is what we have called an Applied Health Informatician. Our own program is emphasizing the development of intellectual and procedural skills that are particularly important to Applied Health Informaticians. We, as others, see the Health Informatician as needing to be health, computer science, and applications-knowledgeable. However, we believe that today’s health system demands superior methodological strength and problem-solving abilities from its informatics professionals.





This work has been supported by the University of Waterloo, the Canadian Institute for Health Research, HEALNet, and H/IT Advisors Inc. For additional information, contact: dcovvey@sprynet.com.
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