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Abstract

Developing a Medical Informatics Curriculum

Author: David C Kaelber, MD, PhD

Statement of Problem: Medical informatics (using information technology to improve healthcare) is becoming an increasingly important part of our medical system, however, no formal curriculum exists within the Case School of Medicine.
Goals of Project:

1. To outline the field of medical informatics relevant to clinicians. 

2. To survey learners (Case medical school students) and teachers (Case faculty) regarding knowledge about and perceived learning needs in the field of medical informatics.  
3. To develop a medical informatics curriculum for Case medical school students.
Description of Project:  The Working Group Team will overview the major topic areas within the field of medical informatics.  The team will then develop a survey to be distributed among medical students and curriculum development faculty to assess the learners’ background and perceived needs in medical informatics.  Based on the survey results and the team’s understanding of medical informatics, the team will then develop a medical informatics curriculum geared towards Case medical school students, consisting of no more then several hours worth of learning experiences.

Evaluation Plan: Once the model medical informatics curriculum is developed, we will hold one focus group meeting among the target medical student learner audience to receive feedback about the proposed curriculum.

Lessons to Learn:

1. What parts of the field of medical informatics are important for medical students to be exposed to
2. How to design an effective curriculum.

3. How to effectively survey learners and receive feedback from learners to develop and improve a new curriculum.

Questions to Explore:

1. How do you design an effective curriculum?

2. How do you effectively integrate input and feedback from learners and teachers into a curriculum?

3. What teaching approaches are most effective, given specific learning objectives?

Brief Project Description

Statement of problem: 
The Medical Informatics Curriculum project is designed to fill a gap in the existing training of first and second year medical school student within the Case School of Medicine.  This gap is becoming increasingly important as more emphasis is placed on medical informatics in the United States, especially over the next decade with the federal governments National Health Information Infrastructure Initiative.  
Goals of Project:

1. To outline the field of medical informatics relevant to clinicians. 

2. To survey learners (Case medical school students) and teachers (Case faculty) regarding knowledge about and perceived learning needs in the field of medical informatics.  
3. To develop a medical informatics curriculum for Case medical school students.
Preparation:

1. Participated in National Library of Medicine course on Medical Informatics in the fall of 2003.

2. Prepared and presented Internal Medicine and Pediatrics Grands Rounds on Medical Informatics for the Clinician.

3. Developed Personal Digital Assistant program and curriculum for Department of Pediatrics residents at MetroHealth Medical Center

4. Member of the American Medical Association’s national e-Medicine Advisory Committee. 

5. Conducted research and presented abstracts on various aspects of medical informatics related to clinicians:

SC Arendt, PR Barach, NA Busis, RF Goldberg, JM Heyman, JL Holly, DC Kaelber, PN Kaufman, RD Martin, JV Obestar, RM Wah, JN Welch, B Wollschlaeger.  Computerized Physician Order Entry Systems and Medication Errors.  Journal of the American Medical Association.  Letter to the Editor.  294(2):178-179.  2005.

DC Kaelber, P Greco, RD Cebul.  Evaluation of a Commercial Electronic Medical Records (EMR) by Primary Care Physicians 5 Years after Implementation.  American Medical Informatics Association.  Washington DC.  2005. (Poster)

DC Kaelber, S Grove, C Dziedzina, R Cohn, D Bar-Shain and M Richard.  A Pediatric PDA (Personal Digital Assistant) Program for Residents.  Pediatric Academic Societies.  2003.  (Poster)

DC Kaelber, SB Bierer, and JR Carter.  A Web-based Clinical Curriculum on the Cardiac Exam.  Academic Medicine.  76(5):448-449.  2001.  (http://mediswww.cwru.edu/cardiacexam)
6. Conducted Medline search and reviewed abstracts and articles on medical informatics curriculum for medical school students (see Appendix A)

Methods:

Based on my experience in medical informatics and medical education and will work with my group to do the follows:

1. Assess the knowledge and needs of Case medical school students in the area of medical informatics through a survey

2. Use the survey information and group discuss within my Working Group and knowledge learned from the SCTL learning sessions to determine optimal learning objects and most effective format (case study, lecture, discussion, interactive media, etc.) to teach these learning objectives to Case medical school students.

3. Use a focus group of target Case medical school students to provide feedback about the proposed medical informatics curriculum.
Measures of quality/effectiveness:

The short-term primary measure for quality and effectiveness will be the focus group.  We also hope to build some type of pre-test and post-test into our medical informatics curriculum so that we can test the effectiveness of the medical informatics curriculum in the future.  The long-term measure for quality and effectiveness will be the pre-test and post-test data and feedback from students who complete the curriculum, assuming the medical informatics curriculum is implemented in some form within the Case School of Medicine overall curriculum.
Dissemination:  The process (survey data and focus group information) and the outcome (the medical informatics curriculum) of the Medical Informatics Curriculum Working Group Team will be presented in written report format.  This report will be available to any within the Case School of Medicine community.  We also plan to use the information in the report to submit information about our medical informatics curriculum and its design process in abstract form to scholarly meetings and in manuscript form to peer review journals.
Reflective critique:

The survey and focus group will ensure feedback and re-evaluation.  We also hope to use our peer networks and other SCTL group for informal feedback.
Relevance:

Medical informatics is become an increasing important part of the practice of medicine, locally, nationally, and internationally.  Currently the Case School of Medicine has no format curriculum in medical informatics
Although the Case School of Medicine, does not have any formal curriculum in the field of medical informatics at this point, very few other medical schools in the United States appear to have any curriculum in medical informatics targeted to medical school students either.  Therefore, the Case School of Medicine could be a national leader in this area.
This project has aspects that address the following special priorities:

The interaction between medicine and public health
Active Learning
Student centered discussion groups
Alternatives to large group instruction
Formative assessment methods
New approaches to critical thinking
Interprofessional collaboration

APPENDIX A – Reviewed articles and abstracts from Medline search on medical informatics
Shyu FM, Liang YF, Hsu WT, Luh JJ, Chen HS.  A problem-based e-Learning prototype system for clinical medical education.  Medinfo. 2004;11(Pt 2):983-7.
Blumenthal JL, Mays BE, Weinfeld JM, Banks MA, Shaffer J.  Defining and assessing medical informatics competencies.  Med Ref Serv Q. 2005 Summer;24(2):95-102.
Johnston JM, Leung GM, Tin KY, Ho LM, Lam W, Fielding R.  Evaluation of a handheld clinical decision support tool for evidence-based learning and practice in medical undergraduates.  Med Educ. 2004 Jun;38(6):628-37. 
Dorup J.  Experience and attitudes towards information technology among first-year medical students in Denmark: longitudinal questionnaire survey.  J Med Internet Res. 2004 Mar 5;6(1):e10. 
Denton GD, Williams RW, Pangaro L.  Core problems reported by students in a palm OS and Internet-based problem entry system predicts performance on the third-year internal medicine clerkship.  AMIA Annu Symp Proc. 2003;827.
Connor E.  Using clinical vignette assignments to teach medical informatics.

Med Ref Serv Q. 2003 Winter;22(4):31-44. 
Masic I, Pasic E, Pandza H, Kudumovi M.  Ten years of medical informatics education experience at the Faculty of Medicine in Sarajevo.  Stud Health Technol Inform. 2003;95:750-5. 
Barzansky B, Etzel SI.  Educational programs in US medical schools, 2002-2003.  JAMA. 2003 Sep 3;290(9):1190-6. 
Nurjahan MI, Lim TA, Yeong SW, Foong AL, Ware J.  Utilization of information technology in medical education: a questionnaire survey of students in a Malaysian institution.  Med J Malaysia. 2002 Dec;57 Suppl E:58-66. 
Odusanya OO, Bamgbala OA.  Computing and information technology skills of final year medical and dental students at the College of Medicine University of Lagos.  Niger Postgrad Med J. 2002 Dec;9(4):189-93.
Badgett RG, Paukert JL, Levy LS.  Teaching clinical informatics to third-year medical students: negative results from two controlled trials.  BMC Med Educ. 2001;1(1):3. Epub 2001 Aug 7. 
Scott CS, Schaad DC, Mandel LS, Brock DM, Kim S. Information and informatics literacy: skills, timing, and estimates of competence.  Teach Learn Med. 2000 Spring;12(2):85-90. 
Hasman A, Haux R.  Thoughts about curricula in health informatics.

Stud Health Technol Inform. 2000;72:27-33. 
Gibson KE, Silverberg M.  A two-year experience teaching computer literacy to first-year medical students using skill-based cohorts.  Bull Med Libr Assoc. 2000 Apr;88(2):157-64.
Jerant AF, Lloyd AJ.  Applied medical informatics and computing skills of students, residents, and faculty.  Fam Med. 2000 Apr;32(4):267-72. 
Ishijima M.  Medical informatics education by medical professors within their discipline.

Int J Med Inform. 1998 Jun;50(1-3):81-5. 

Graeber S, Feldmann U.  Medical information processing: an interactive course for the Internet.  Int J Med Inform. 1998 Jun;50(1-3):69-76. 

Chen HS, Guo FR, Liu CT, Lee YJ, Chen JH, Lin CC, Hou SM, Hsieh BS.  Integrated medical informatics with small group teaching in medical education.  Int J Med Inform. 1998 Jun;50(1-3):59-68. 
Stahlhut RW, Gosbee JW, Gardner-Bonneau DJ.  A human-centered approach to medical informatics for medical students, residents, and practicing clinicians.  Acad Med. 1997 Oct;72(10):881-7.
Frisse ME.  Re-imagining the medical informatics curriculum.  Acad Med. 1997 Jan;72(1):36-41. 
Khonsari LS, Fabri PJ.  Integrating medical informatics into the medical undergraduate curriculum.  Stud Health Technol Inform. 1997;39:547-51. 
Hannigan GG, Bartold SP, Browne BA, Fulton S, Henry BJ, Malcom P, Matthews TK, McCullough EH, Moshinskie JF, Tonn-Bessent J.  Computers and medical information: an elective for fourth-year medical students.  Med Ref Serv Q. 1996 Winter;15(4):81-8. 
Hannigan GG, Bartold SP, Browne BA, Fulton S, Henry BJ, Malcom P, Matthews TK, McCullough EH, Moshinskie JF, Tonn-Bessent J.  Computers and medical information: an elective for fourth-year medical students.  Med Ref Serv Q. 1996 Winter;15(4):81-8. 
Kaufman DM.  Integrating medical informatics into an undergraduate medical curriculum.  Medinfo. 1995;8 Pt 2:1139-43. 
Sancho JJ, Gonzalez JC, Patak A, Sanz F, Sitges-Serra A.  Introducing medical students to medical informatics.  Med Educ. 1993 Nov;27(6):479-83.
Michaelis J.  Teaching medical informatics to medical students in the Federal Republic of Germany.  Methods Inf Med. 1989 Nov;28(4):234-8. 
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EDUCATION

· MD - 2000.  Case Western Reserve University, Cleveland OH.  Robert Wood Johnson Foundation Generalist Physician Initiative Primary Care Track.

· PhD (Biomedical Engineering) - 1999.  Case Western Reserve University, Cleveland OH.  Dissertation: Clinical Implementation of Electrocardiographic Imaging (ECGI): Design, Development, and Verification of a Person-Specific Electrocardiographic Imaging System.
· MS (Biomedical Engineering) - 1994.  Case Western Reserve University, Cleveland OH.  Thesis: Feasibility of and Progress Towards Clinical Implementation of Electrocardiographic Imaging.  GPA 3.4/4.0.

· BSE (Electrical Engineering and Biomedical Engineering.  Science, Technology, and Human Values Program Certificate) - 1991.  Duke University, Durham NC.  GPA 3.4/4.0, Cum Laude.  Graduation with Distinction, Senior Project: Development and Utilization of Image Simulation Programs in Phased Array Ultrasonic Imaging.

TRAINING AND EXPERIENCE related to EDUCATIONAL ACTIVIES
2005-present
Physician and Assistant Program Director – Internal Medicine and Pediatrics (Med-Peds).  Senior Instructor.  Department of Medicine (primary) and Pediatrics (secondary).  Case Western Reserve University.  MetroHealth Medical Center.  Cleveland OH.  50% patient care (30% outpatient/20% inpatient), 30% administrative, 20% teaching and research.  Assistant with overall function of 24 Med-Peds residents residency program.  Coordinated research and other scholarly activity with the Department of Internal Medicine and Pediatrics.  Co-Director of Pediatric Nutrition, Exercise, and Wellness (NEW) Lifestyles Clinic.

2004-2005
Chief Resident - Internal Medicine and Pediatrics (Med-Peds).  Senior Instructor.  Department of Internal Medicine and Pediatrics.  Case Western Reserve University.  MetroHealth Medical Center.  Cleveland OH.  35% teaching (15% medical student/20% residents), 35% patient care (15% outpatient/20% inpatient) (~$200,000 in billings), 30% administrative. Taught Physical Diagnosis I, II, and III (~100 contact hours); Pediatric Physical Diagnosis (~10 contact hours); Core Physician Development Program I and II (~40 contact hours); and Fundamentals of Medical Decision Making (~10 contact hours).  Coordinated and led over 200 lectures, morning reports, Chairman rounds, morbidity and mortality conferences, board review sessions for residents and teaching sessions for medical school students.  Served as a night attending in Department of Pediatrics.  Coordinated city-wide Med-Peds Journal Club.  Coordinated Pediatric Personal Digitial Assistant (PDA) Program.

October 2003 
National Library of Medicine Medical Informatics Course Fellow - Marine Biological Laboratory, Woods Hole MA. One-week course sponsored by the National Library of Medicine. Certificate.

2000-2004
Resident Physician - Internal Medicine and Pediatrics (Med-Peds) Residency.  Department of Internal Medicine and Pediatrics.  Case Western Reserve University.  MetroHealth Medical Center, Cleveland OH.  Responsible for care of adult and pediatric patients in outpatient, inpatient, and intensive care unit settings.  Conducted research projects in a variety of areas including cardiology, pulmonology, public health, outcomes research, quality improvement, and computers in medicine.  Coordinated Pediatric Personal Digital Assistant (PDA) initiative for the Department of Pediatrics.  Presented Personal Digital Assistant Lecture Series, Introduction to Professional Societies, The 4 Ps of Professionalism, Teaching How to Teach, and Medical Informatics 101 for the Clinician Grand Rounds.  Developed and coordinated Pediatric Personal Digital Assistant (PDA) Program.  Also selected as sole resident to participate in Scholars Collaboration in Teaching and Learning program as PGY4 resident.

1995-2000
Medical College Admissions Test (MCAT) Instructor.  The Princeton Review, Beachwood OH.  Coordinated all teaching aspects of 9-week intensive review and preparatory class for semi-annual MCAT exam.  Classes contained 10-15 students

HONORS, AWARDS, and PROFESSIONAL ACTIVIES related to EDUCATIONAL ACTVITIES
· Case Western Reserve University School of Medicine Skills and Simulation Center Committee (2005-
· Case Western Reserve University School of Medicine Clinical Curricular Reform Committee (2005-
· Rajiv M. Reddy M.D. Academic Achievement Award (2004)

· Pfizer Scholar in Internal Medicine (2004)

· Senior Resident Teaching Award (2004)

· Alpha Omega Alpha (AOA) (2004)

· Special Recognition for Outstanding Service and Dedication to Residents 2001-2003 (2003)

· Gary Onady MD, PhD Award (outstanding Med-Peds Resident at the national or region level) (2002)

· Pediatric Leadership Alliance (American Academy of Pediatrics Young Leaders) (2002)

· The Paul W Ambrose Resident Physician Leadership Symposium (2002)

· Pediatric Leadership Award (Department of Pediatrics, MetroHealth Medical Center) (2001)
· MetroHealth Medical Center PLUG (PDA Library Users Group) (2001-)


· Peter Adam Scientific Achievement Award (2001)

· Primary Care Prize (graduating medical school student to best exemplify Primary Care principles) (2000)

· Health Policy Prize (outstanding fourth year medical student Health Policy research project) (2000)

GRANTS, PUBLICATIONS, and ABSTRACTS related to EDUCTIONAL ACTIVITIES
· Training Intervention with Office Staff to Improve Preventative and Developmental Services in Practice.  Bright Futures.  American Academy of Pediatrics.  ~$2500.  2004-2005.
· Community Access to Child Health (CATCH) Program grant.  American Academy of Pediatrics.  $500.  2002.
Entitled: HeadSmart (Model mandatory helmet legislation and certificate program for children and adults) (Funded)  (In 2003 this project was selected as one of 4 outstanding CATCH model projects throughout the country and presented as a model project to the United States Department of Health and Human Services).
T Melgar, WL Cull, DC Kaelber, BD Kan, JK Chamberlain.  Training Experiences of Combined Internal Medicine-Pediatrics Residents.  Pediatrics.  (Submitted).  2005.

SC Arendt, PR Barach, NA Busis, RF Goldberg, JM Heyman, JL Holly, DC Kaelber, PN Kaufman, RD Martin, JV Obestar, RM Wah, JN Welch, B Wollschlaeger.  Computerized Physician Order Entry Systems and Medication Errors.  Journal of the American Medical Association.  Letter to the Editor.  294(2):178-179.  2005.

DC Kaelber, P Greco, RD Cebul.  Evaluation of a Commercial Electronic Medical Records (EMR) by Primary Care Physicians 5 Years after Implementation.  American Medical Informatics Association.  Washington DC.  2005.  (Poster)

R Raina, V Subbiah, N Haddad, A Gori, D Mansour, DC Kaelber.  Comparing Resident and Preceptor Perceptions of Educational Activities in Pediatric Resident Continuity Clinics (CC). Pediatric Academic Societies’.  Washington, DC.  2005.  (Poster)
W Cull, DC Kaelber, T Melgar, BD Kan and JK Chamberlain.  Training Experiences of Combined Internal Medicine and Pediatrics Residents.  Pediatric Academic Societies.  2004.  (Poster)

DC Kaelber, S Grove, C Dziedzina, R Cohn, D Bar-Shain and M Richard.  A Pediatric PDA (Personal Digital Assistant) Program for Residents.  Pediatric Academic Societies.  2003.  (Poster)
DC Kaelber, SB Bierer, and JR Carter.  A Web-based Clinical Curriculum on the Cardiac Exam.  Academic Medicine.  76(5):448-449.  2001.  (http://mediswww.cwru.edu/cardiacexam)

Scholars Collaboration in Teaching and Learning

Personal Statement
I am very interested in participating as a faculty member in the Scholars Collaboration in Teaching and Learning because of my career plans in academic medicine and my interest in and strong commitment to medical education.

I am currently in my first year of full-time faculty in combined Internal Medicine and Pediatrics (Med-Peds) at MetroHealth Medical Center.  I graduated from the CWRU School of Medicine in 2000, where I was in the Primary Care Track and received the Primary Care Track award for the year 2000.  Last year I was the Chief Resident in the combined Internal Medicine and Pediatrics Residency Program at MetroHealth Medical Center.  I am currently the Assistant Program Director of the combined Internal Medicine and Pediatrics Residency Program and a staff physician in the Department of Pediatrics and the Department of Internal Medicine at MetroHealth Medical Center.

To date, I have already been involved in many aspects of medical education over the last 7 years.  My involvement in medical education began as a small group leader in the Primary Care Track during my third year of medical school.  As a fourth year medical school student I taught physical diagnosis to first year medical school students and developed the first on-line physical diagnosis module for the CWRU School of Medicine electronic curriculum.  The module teaches the Cardiac Exam and is located at http://mediswww.cwru.edu/cardiacexam/.  This work was published in Academic Medicine in 2001.  

As a resident, I was also been very involved in medical education.  I routinely gave noon seminars on medical informatics, teaching and professionalism/professional organizations.  In my last year of residency, I received the Senior Resident Teaching Award, given to the outstanding teaching among all pediatric and Med-Peds residents.  I also coordinate the PDA Pediatric Initiative (hardware, software, training, support, and evaluation) within the Department of Pediatrics.  As a chief resident last year, I coordinated nearly 200 teaching conferences and teaching sessions in various venues for residents and medical school students.  In addition, last year, I served as the catalyst for developing the teaching attending program in the Department of Medicine at MetroHealth which is being implemented in 2005-2006.  Last year I taught in Physical Diagnosis I, II, and III, Pediatric Physical Diagnosis, the Core Physician Development Program I and II, and Fundamentals of Medical Decision-Making.  As a resident, I was elected to Alpha Omega Alpha, primarily for my teaching activities.

I have also been indirectly involved in medical education through my roles in various professional societies.  As the past President of the National Med-Peds Residents' Association and national offices within the American Academy of Pediatrics Resident Section, I have been involved in various aspects of medical education from core competencies, to Residency Review Committee (RRC) site visits, to reviewing clinical care reports, to resident work hour reform, to name but a few.  As the President of the MetroHealth System House Officers' Association, worked to develop a series of lectures for all residents and fellows within the MetroHealth System focusing on non-clinical areas necessary for physician success such a basic finance, billing, job placement, and contract negotiation.  In this capacity I also worked to enhance the relationship between residents and fellows at MetroHealth and the School of Medicine, which resulted in the creation of formal positions for residents and fellows within the School of Medicine, starting in the 2005-2006 academic year.

The benefits for my participating in the Scholars Collaboration fall into two general categories.  First of all, my experience and perspective offers valuable resources to my working group and other members of the Scholars Collaboration.  Secondly, the opportunity to participate in this unique teaching and learning environment will further develop my teaching skills and resources, better preparing me for my career in academic medicine as a medical educator.

David Kaelber, MD, PhD
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