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Description of the Problem
Sudden Cardiac Death (SCD) is a leading cause of death in adults and affects approximately 300,000 adults each year. Approximately half of all deaths from heart disease are sudden and unexpected. The advent of the first FDA approved implantable cardioverter defibrillator (ICD) in 1985 has revolutionized the treatment of ventricular arrhythmias and the use in select individuals at high risk for SCD continues to improve gains in life expectancy. The number of ICDs implanted in 2000 was estimated at 200,000 and the number will continue to grow exponentially as new clinical guidelines are expanded. This, coupled with the increasing life expectancy of the United States population, will further increase the prevalence of people with ICDs in the future. The ICD now is regarded as everyday therapy for large groups of patients in hospitals of every size around the world. It will be the core therapy for groups of patients identified by new techniques as being at risk for sudden death and a component of any implantable device to treat heart failure. The evolution and acceptance of the ICD over 2 decades is comparable to that of the other building blocks of clinical cardiology, including pacing, interventional cardiology, and echocardiography. However, the problem at present is that many healthcare practitioners (physicians, nurses, and dentists and public health professionals), while they may have encountered the term “ICD “or cared for a patient at some point with an ICD, lack the basic knowledge and skills on how such internally implanted devices function to detect and terminate an underlying cardiac arrhythmia.
Only those practitioners working directly with this population receive “on the job” clinical training. However, because of the extensive basic concepts that must be covered, as well as individual differences that exist between the different ICD models, it is difficult and overwhelming for a student to “jump” into a clinical rotation or research project with no prior training in ICD therapy. Currently, there are no formal education courses available on the Columbia University campus working with the basic principles of ICDs and the majority of the learning occurs during a clinical rotation. A working knowledge of ICDs is important for all practitioners in order to critically analyze and evaluate stored internal electrogram arrhythmia information, determine how to reprogram a device when needed and evaluate for normal device function.  Thus, this module is designed as a mechanism to further enhance a practitioner’s knowledge but is not to be viewed as a substitute for clinical expertise.

Sometimes ICDs may not always treat an underlying arrhythmia appropriately, and in order to recognize this, a practitioner must possess basic knowledge. In addition, external influences such as magnet fields, cautery used during dental and surgical procedures, and even cell phones may interfere and adversely affect the internal components and functioning of an ICD. Such factors may result in a patient experiencing an inappropriate shock or even a more potentially fatal outcome if the patient experiences an arrhythmia and the device has been inadvertently deactivated by an external source. 

Primary Aim: To develop and pilot test the usefulness and usability of an E-learning ICD module across the Columbia University Campus.

Mechanism to achieve the Primary Aim:
A remote E-learning module, which can be taken at any time via the internet, will use a series of ICD clinical scenarios and internal electrograms to highlight critical learning points about the basic functioning of an ICD.

Methods and Time Frame to Evaluate the Effectiveness of the project
An innovative computer based ICD software educational program will be developed to provide general knowledge of the function of the ICD, and the interpretation of the stored electrocardiograms (EKGs). The effectiveness of this project will be evaluated in two separate phases, a usability phase which will be followed by a pilot testing phase.  
Phase 1 (Year 1) Usability Testing
The first phase to evaluate the effectiveness of the project will focus on software development and usability testing. Usability testing will occur in the School of Nursing Usability Laboratory. Two end-users from each of the three participating Schools (The School of Medicine, School of Nursing, School of Dentistry) (n=6) will be recruited to complete the usability testing. Since these schools are primary involved in the direct care of populations of patients with ICDs they were chosen initially.  

 Each end-user will be asked to "think aloud" as they complete the relevant educational modules. Computer screens, keystrokes, time, and the end-user's verbalizations will be captured using Morae (usability) software. In addition, after the modules are completed the end-users will be asked via interview to identify any key usability issues they perceive. The verbalizations will be analyzed to detect potential usability problems. Usability issues identified during the interview will be categorized. The user will then undergo a post test evaluation using a multiple choice format and will receive a certificate of training for a passing score with a grade of greater than 80%.The research team will use these data to refine the modules prior to initiation of a pilot test.
Phase 2 (Year 2) Pilot Testing of the ICD software

The pilot testing will involve a total of 20 users from each of three schools (n=60). Each of these users will complete the online E-learning module, usability survey, and post test prior to a clinical rotation where they are likely to encounter patients with an ICD (such as in the OR, ICU, patient clinics) At 6 months from the completion of the initial on line E-learning module all users will be asked to complete an exit survey (see attached) which will track the usefulness of the modules prior to encountering an ICD. 
Expertise of the PI and Collaborators 
The clinical content of this remote electronic learning module will be developed by the PI who has over 13 years of ICD experience in the clinical arena, in conjunction with her collaborators in the Department of Medicine, Nursing and Dentistry. In addition, Dr. John Zimmerman Associate Director, of The Center for New Media Teaching and Learning (CMTL) Center has agreed to collaborate with Dr. Hickey and her colleagues in the development of the software that will be needed to capture the critical features of all the major ICD’s currently in use.
Budget 
The total budget of $ 20,000 for the 2 year project will be used as follows:

Dr. Hickey’s salary ($5,000 per year) to allow her on average 2.5 hours per week to devote to the development and implementation of this project. She will be free from all other clinical responsibilities and clinical duties during these hours. A research assistant (part time) will be paid ($3,000 per year) to assist with recruitment of subjects and data collection. A total of 66 end users will be paid $30 each ($1,980) for their participation in completing the E-learning module and follow up survey.
Incorporation into all Schools on the Health Science Campus

The initial focus of the usability and usefulness of this E-learning project will be aimed at The School of Nursing, Medicine and Dentistry since these schools are most likely to encounter ICD populations and be responsible for providing direct care. The familiarity with ICDs will be simulated using a variety of screen shots from the three major ICD manufacturers and will allow users the opportunity to become familiar with various clinical scenarios.
Potential programs and student populations that would benefit form this would include acute care nurse practitioners, medical, dental and anesthesiology practitioners prior to any of their clinical rotations. In addition, prior to beginning a cardiac fellowship program at Columbia University this module will be particularly useful.
Currently, an emphasis on the underlying cardiac epidemiological risk factors associated with the development of coronary artery disease, congestive heart failure and sudden cardiac death leading to the subsequent placement of an ICD is discussed in the curriculum of cardiac epidemiology in The School of Public Health.  However, given that this E learning module will have a primary “clinical based focus” initially the School of Public Health will not be included in the pilot. However, future modules focusing on the relationship to cardiac epidemiological factors related to SCD and ICDs could be developed and the expertise from The School of Public Health in the development of such modules would be critical. 

Module Topics to be Developed 
Basic ICD concepts and terms

Parameters and Programming 

Implantation and Testing

How to safely reprogram an ICD
Electrograms Analysis
Sources of Magnet Interference

Malfunctions

Letters of Support 
The School of Nursing 
Dr. Suzanne Bakken Alumni Professor of Columbia University School of Nursing and Professor of BioMedical Informatics.
Dr. Mary Donovan, Director of the Acute Care Nurse Practitioner Program
The School of Medicine and Dentistry

Dr. Hasan Garan, Director of the Electrophysiology/ICD Laboratory


                        
Dr. James Reiffel, M.D, Director of the Cardiac Electrocardiology Laboratory
Dr. Marc Dickstein, M.D, Associate Professor of Clinical Anesthesiology 

Dr. John Zimmerman, D.D.S. Associate Director of the Center of New Media Teaching and Learning, Associate Professor of Dentistry and Biomedical Informatics.
Appendix A

Perceived Ease of Use and Usefulness – REAL ICD Module

Please rate your perceptions of the ease of use and usefulness of Remote Electronic Arrhythmia Learning Module (REAL). Completion of the questionnaire is anonymous and voluntary. Thank you for your participation.
	Ease of Use
	Strongly

agree
	Agree
	Neither

agree nor disagree
	Disagree
	Strongly disagree

	1. I find REAL cumbersome to use.
	1
	2
	3
	4
	5

	2. Learning to operate REAL was easy for me.
	1
	2
	3
	4
	5

	3. Interaction with REAL is often difficult.
	1
	2
	3
	4
	5

	4. I found it easy to get REAL to do what I wanted it to do.
	1
	2
	3
	4
	5

	5. REAL is rigid and inflexible to interact with.
	1
	2
	3
	4
	5

	6. It is easy for me to remember how to perform tasks using REAL.
	1
	2
	3
	4
	5

	7. Interacting with REAL requires a lot of mental effort.
	1
	2
	3
	4
	5

	8. My interaction REAL is clear and understandable. 
	1
	2
	3
	4
	5

	9. I feel that it takes a lot of effort to become skillful at using REAL.
	1
	2
	3
	4
	5

	10. Overall, I feel that REAL is easy to use.
	1
	2
	3
	4
	5


	Usefulness
	Strongly

agree
	Agree
	Neither

agree nor disagree
	Disagree
	Strongly disagree

	1. Using REAL improves the quality of work I do. 
	1
	2
	3
	4
	5

	2. Using REAL gives me greater control over my work.
	1
	2
	3
	4
	5

	3. Using REAL enables me to accomplish tasks more quickly.
	1
	2
	3
	4
	5

	4. Using REAL supports critical aspects of my job.
	1
	2
	3
	4
	5

	5. Using REAL increases my productivity.
	1
	2
	3
	4
	5

	6. Using REAL improves my job performance.
	1
	2
	3
	4
	5

	7. Using REAL allows me to accomplish more work than would otherwise be possible.
	1
	2
	3
	4
	5

	8. Using REAL enhances my effectiveness on the job.
	1
	2
	3
	4
	5

	9. Using REAL makes it easier to do my job.
	1
	2
	3
	4
	5

	10. Overall, I feel that REAL is useful in my job.
	1
	2
	3
	4
	5

	11. REAL provides accurate information.
	1
	2
	3
	4
	5

	12. REAL provides relevant information.
	1
	2
	3
	4
	5

	Please rate each of the following resources on their usefulness where 1 = very useful, 2 = somewhat useful, 3 = not useful. Indicate NA for resources that you did not use.
	Very useful
	Somewhat Useful
	Not useful
	N/A
	

	13. Basic ICD concepts and terms
	1
	2
	3
	
	

	14. ICD Programming and Parameters
	1
	2
	3
	
	

	15. Electrogram Interpretations
	1
	2
	3
	
	

	16. Relevance of the Clinical Scenarios
	1
	2
	3
	
	

	17. Implantation and Testing and ICDs
	1
	2
	3
	
	

	18. ICD Malfunctions
	1
	2
	3
	
	

	19. Electromagnet Interference
	1
	2
	3
	
	

	20. How to Safely turn “on” and “off” an ICD 
	1
	2
	3
	
	


Appendix B

Exit Survey
1. What rotation did you complete?

___________________________________________________________________________

2. Approximate number of ICDs that you encountered during this rotation? 

____________________________________________________________________________

3. Location of your clinical rotation?

____________________________________________________________________________

4. If you did care patients with an ICD what was your main clinical responsibility?

____________________________________________________________________________

5. Did you have any problems or difficulties working with any of the ICDs that you encountered?

____________________________________________________________________________

6. On a scale of 1-10 how helpful did you find the E-learning module?

____________________________________________________________________________

7. What learning modules would you like to see covered in the future?

____________________________________________________________________________
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