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1. Specific aims

“Research into the use and evaluation of Web 2.0 tools in medical/health education is still in its infancy, and the current pedagogic evidence base about these tools in the context of medical/health education is seriously lacking.” [6]
Clinical case studies are widely used for teaching medical students to diagnose patients and for the continuing education of practicing physicians. Case studies are a powerful tool because they are inherently patient-centric and are told in a genre that people fundamentally understand and connect to: the narrative. This merit also makes it a perfect tool for enhancing patient education and thus population-based care. However, most web-based case study repositories are divided by specialization, published in subscription-based scientific journals, fictional, or unsearchable.  Even fewer such repositories have properties that enable user contribution and feedback. Web 2.0 applications, a recent internet phenomenon, have proven that users’ creations and modifications can transform the delivery of quality user-centered content.

Research literature shows that clinicians turn to each other to for 50% of information requests [12]. Accurate web accessible medical information is of particular importance to primary care physicians. Primary care physicians in underserved populations are particularly prone to underutilize continuing medical education resources. They are often the first point of contact and see the broadest array of conditions and patients, yet have a limited peer community to consult [7]. We believe that Web 2.0 technologies can make these consultations web-based, cross geographic boundaries, and truly transform the treatment of individuals. This will allow primary care or any other physicians working in rural areas to connect to each other and these resources. 

Fundamental questions that we would like to answer in the proposed project include: 

1. How to harness user-generated content to enable collaboration among medical professionals, while maintaining quality? 

2. How to design appropriate incentive strategies based on the principles of incentive-centered design (ICD) to motivate busy practitioners to contribute to their community of practice?

3. How could the information generated for medical knowledge sharing in the practitioner community be adapted to empower patients?

We propose designing Casepedia, a Web 2.0 case repository platform that will allow medical professionals to publish, comment on, and classify authentic cases. This prototype also allows patients to browse or search for clinical scenarios of their interest, as well as to reflect their vision on the cases and directly connect to the contributing physicians or other patients who share similar health concerns or interest. We envision eventually creating a rich, user-structured repository of medical narratives that provide the medical community a dynamic collaboration and educational channel. A moderated reputation system can manage the credibility of contributions, and subsequently, the site. As ease of use is the key to attracting a broad user base of healthcare professionals and patients,  Casepedia will ensure ease of content contribution so that the site is populated with a wide variety of real, information rich medical cases, spreading specialized knowledge to primary care providers, other healthcare professionals, and patients.

2. Background and significance
Medical case studies are a cornerstone of medical journals [7], but their application at the point of care has been problematic. Primary source material written by medical researchers (and accessible through PubMed and other databases) is often not helpful to make time-sensitive medical decisions by clinicians [1]. The vast body of case research literature cannot be held in working memory of primary care physicians particularly, as they must be trained at some level in diagnosing a wide variety of conditions. Instead, practitioners often collaborate for patient care, particularly to understand how to treat specific cases that have some element of uncertainty [1, 2, 13]. Face-to-face communication among clinicians accounts for two-thirds of medical information-seeking behavior, because people can convey affect and relevant information [12]. Furthermore, communication failures are a main factor in adverse clinical events and outcomes. To supplement the information-seeking behavior of practitioners, a repository of well-written, web-based authentic cases (some may have video clips) should be easy to access and available around the clock.

Credibility is one of the most important qualities physicians look for in an information source. In a survey on websites frequented by physicians, physicians reported that they target a particular preferred website and did not use, nor trusted the accuracy of, search engines such as Google [3]. When a problem of how to seek information on a particular patient case arises, two recent reviews concluded that while most can be answered by consulting human and print-based resources, many go unanswered [11]. Electronic sources such as the EMR only accounted for 10% of the information sought out by physicians. Clearly identifying content contributors and the application of a reputation system will lend credibility to the proposed site. By designing the site to the specific information needs and seeking behaviors of physicians we hope that physicians’ questions can be answered quickly and accurately.
Evidence-based medicine (EBM) is an attempt to provide physicians uniform practice guidelines based on the best evidence available. However, while the use of EBM is being emphasized by government agencies, health insurance companies, and consumers, the practice has yet to mature. The time lag from research to implementation of EBM is excessively protracted, given the technological capabilities for dissemination [8]. Web-based teaching provides a medium that is far more sensitive to innovation than traditional training methods. 
Even when EBM is translated into clinical guidelines, physician adherence can be problematic because general, populated-based guidelines are inappropriate for many specific patient situations and contexts [9]. Reasons cited by Cabana et al. for lack of adherence include lack of awareness, familiarity, self-efficacy, agreement, and outcome expectancy, as well as inertia from previous practice. Medical education traditionally has a focus on learning how to diagnose conditions from static decision trees of symptoms [13]. Yet in practice, differences in individual patients (behaviors, special populations, co-morbidities, e.g.) can alter the best course of treatment. Moreover, case studies provide a distinct advantage for conditions where bedside learning and EBM recommendations are limited or absent altogether: rare diseases and treatments, complex conditions [16], and those that are common in minority, international, or underserved populations.

Case-based teaching of EBM principles could work on many of these barriers in a way that traditional methods cannot, by simulating real-world applications of guidelines in an interactive way. Case-based teaching has been successfully used to promote EBM for faculty clinicians [10]. Many hospitals are not well equipped to provide the training and follow-up necessary to teach their clinicians EBM practices or enforce adherence. A case-study repository available on the web would be a resource for hospitals all around the nation, connecting academic and research-oriented facilities to those that are isolated, rural, or resource-poor. Supporting information seekers with tools that emphasize social presence is important especially for professionally isolated clinicians, such as those working in remote and rural areas [6].
Many excellent case-based medical websites exist. A survey of infectious disease case-based websites found 25 relevant sites. Nearly all of these websites were developed by universities as structured knowledge stores with a limited contributor base. Our platform’s approach is not top-down but rather structured by the user base. An example of a current site with physician case contributions, the blog “Clinical Cases”
 created by Ves Dimov of the Cleveland Clinic, demonstrates the need for resident-reported cases and open commenting. However, its flat structure of blog limits ease of use and navigation. User contributions are not tailored to the optimal presentation of the cases. Comments on individual cases are presented in a long, reverse chronological list, typical of the blog genre. See Appendix A for annotated screenshots of its design flaws and how the site can be further enhanced to support collaboration.

Even outside of the context of medicine, little research exists on the properties of Web 2.0 in learning technologies [14]. These properties include trust, openness, voluntariness, and self-organization. In addition, quality of information is crucial to the success of an application, while an interface must be simple and unobtrusive. Our goal is to construct a platform that has many Web 2.0 properties, thus engaging the geographically dispersed and interdisciplinary medical community in discourse.
3. Project design and execution plan

Our project lowers the barriers for amassing a rich, user-generated, searchable repository by having a contextually-designed, easy to use interface that is tailored to the medical community. This objective will be achieved through the following human-centered design processes.

3.1 Contextual inquiry

· Interview stakeholders
· Survey residents

· Perform needs assessment
During the contextual inquiry process, investigators seek out information on the problem domain from the stakeholders themselves. We will conduct interviews with physicians and medical students to glean rich insights from the potential user base.  We will follow a semi-structured interview protocol to keep conversations focused on the topic while allowing for free expression by the interviewee.

While we are conducting personal interviews, our team will construct a survey to obtain an understanding of the range of needs of physicians, medical school instructors, and medical students as we want to develop a tool that is relevant for all three groups.  From the physician group, we will focus on learning benefits for primary care physicians. We will reach physicians working both in a university hospital setting, as well as those working in rural areas. This will provide us information on a wide range of physician attitudes.  
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3.1.1 Sample interview/survey questions to ask physicians 

1. Do you read journals or search the web to keep up with the latest research?

2. Have you used cases for the purposes of keeping up with medical knowledge?

3. What types of media have you previously used to learn about new case studies, educate yourself on new techniques, and give and receive feedback on different treatment options?

4. What features of a web-based case repository would you find beneficial?

Our goal from surveying medical students and professors is to understand how this type of tool can assist them in their learning. We will try to gain a perspective of the medical school curriculum to develop features for the software that will enhance the students’ learning. 

3.1.2 Sample interview/survey questions to ask medical school instructors and students

1. How do cases currently supplement the medical school curriculum?

2. What types of media have you previously used to incorporate clinical case studies in your curriculum?

3. What features of a web-based case repository would you find beneficial?
3.2 Prototype design
· Write requirements specification

· Iteratively design wireframes

· Iteratively design look and feel
Based on the results of the survey and insights from the interviews, we will choose a set of features to incorporate into our prototype. We describe some of the possibilities below.

Cases in a blog format such as in clinicalcases.blogspot.com have flat organization. We will investigate using the National Library of Medicine’s Medical Subject Headings (MeSH) to classify cases hierarchically. MeSH is a free medical controlled vocabulary thesaurus structured in an alphabetic and hierarchical structure. In addition, we would support social tagging of cases to enable users to find cases. Del.icio.us is a website that supports social tagging in such a way that individual cases can categorize websites using their own naming conventions. We would employ the searching method in which cases are retrieved to be refined organically by the community of users, a central feature of Web 2.0 technologies. The search algorithm will likely be based on faceted metadata algorithm.

A key feature we may incorporate is user profiling, which would enable us to provide customized user interface to our diverse users. Primary care physicians, medical students, residents, and specialists will likely use the repository in different ways than patients interested in specific conditions. Registered users fill out a profile with some required information, such as target audience view. Physicians will be allowed to contribute cases if they are registered in a credentialing system such as Cactus, software specializing in credentialing for hospitals, health systems, and managed care organizations. Contributors could specify the target audience as they create the case and whether they want to allow registered users to contact them about the case. We anticipate tackling privacy issues of patients and the medical community. Consent of patients or proper de-identification will have to be ensured when authentic cases are contributed.

We will explore using principles of incentive-centered design (ICD) to engender optimal participation. We propose to design a mixed identity disclosure method, in which case contributors or commenters may choose to disclose their real names and affiliations or stay anonymous instead. We deem physicians who seek to improve visibility and reputation will utilize this mixed method as a means to increase the visibility of their practice, for purposes such as sharing knowledge and attracting and recruiting new patients.

Our design will incorporate user ratings on content contributions to design a reputation system. We could model a reputation system after amazon.com and other sites in which items and comments are both rated to uphold quality. Such a system would maintain the credibility of the site contributors. Contributors maintaining profiles with their real names could choose to have their ratings display next to their name or username. 
Our end-semester goal is to create a working, database-driven prototype based off requirements generated from interviews and surveys of stakeholders.
3.3 Prototype implementation

· Implement prototype

Existing blogging platforms (wordpress, blogspot, etc.) are not sufficient for the prototype we envision so custom programming will be required. The final software prototype can be built up iteratively in a language such as Ruby on Rails from pre-existing open source code available on websites like rubyforge.org. The database platform for the prototype would be MySQL, which is open source and freely available. We may not be able to incorporate all the features mentioned in this proposal; the most salient and feasible features will be selected and integrated into the prototype to demonstrate the concept. Features that are not currently supported (or supported well) in existing blogging platforms that we may explore in our prototype are:

· Ability to search content through a specialized taxonomy

· Use of social tagging to further elaborate the classification of cases

· Faceted search using items above

· A reputation system to give users information about the credibility of case and comment contributors

· Customized views for different user groups (health professionals vs. patients)

3.4 Execution plan and projected timeline
The proposed project will be conducted according to the following timeline:

	Task
	Responsible Staff
	Month 1
	Month 2
	Month 3
	Month 4
	Beyond

	Interviews
	Team
	X
	X
	
	
	

	Surveys
	Jenna, Ashish
	X
	X
	
	
	

	Requirements Specification
	Rupa
	
	X
	X
	
	

	Prototype development
	Rupa
	
	
	X
	X
	

	Usability testing
	Maureen, Ashish
	
	
	X
	X
	

	Wrap
	Team
	
	
	
	X
	

	Results publishing
	Team
	
	
	
	
	X


4. Research team and previous experience

Advisor—Kai Zheng: Dr. Zheng is Assistant Professor of Health Management and Policy in the School of Public Health and Assistant Professor of Information in the School of Information at the University of Michigan. Zheng’s research and teaching are in the area of information systems, particularly focusing on health informatics, which studies the use of information, communication, and decision technologies in healthcare delivery and management. Zheng received his Ph.D. in information systems and health informatics from Carnegie Mellon University, where his dissertation entitled “Design, Implementation, User Acceptance, and Evaluation of a Clinical Decision Support System for Evidence-Based Medicine Practice” received the William W. Cooper Doctoral Dissertation Award.

Rupa Patel: 2nd year School of Information MSI student tailoring a program towards Health Informatics. B.S. in Symbolic Systems with a concentration in Human-Computer Interaction from Stanford University. Rupa has a broad, interdisciplinary background that includes product management at a health software startup, Java programming at a Silicon Valley startup and Pfizer, and public health application work at the Centers for Disease Control and Prevention. She is currently working on a thesis at the School of Information on the effectiveness in practice of a Joint Commission on Accredited Healthcare Organizations standard on handoffs, particularly on the design of tools and procedures. Rupa can utilize her skills to design and implement the demo prototype, in addition to supporting the needs assessment phase.
Maureen Hanratty: 1st year School of Information MSI student specializing in Human-Computer Interaction. B.F.A. in Painting from the Rhode Island School of Design. Maureen comes to the discipline of Human-Computer Interaction from a visual art background. As such she will be responsible for designing the interface for the prototype. Maureen will also be the project lead on conducting user interviews and usability testing. Maureen has programming experience specifically with Ruby on Rails. Before attending graduate school Maureen managed an image database at a large architecture firm. Issues regarding digital images or intellectual property related to images will fall within her domain. Maureen has been interested in medicine since adolescence when she attended a medical professions high school. As a junior she did month long rotations through various hospital and clinics departments such as gynecology, surgery, and cardiac catherization. 

Jenna Johnson: 2nd year Epidemiology student in the School of Public Health. B.S. in Biology and English from the University of Michigan. Jenna has experience with health program planning and evaluation, survey methodology, data analysis and interpretation. She has firsthand experience providing emergency medical care in rural Montana and has a strong interest in working to provide equitable support to medical providers in rural and underserved populations. Jenna will be involved in surveys, analysis of results, and manuscript preparation.

Ashish Shah: 1st year master’s of Health Management and Policy Candidate at the University of Michigan School of Public Health B.A. in Economics with a focus on pre-medicine. Ashish’s background in both pre-medicine and public health has given him insights into both medicine and medical education. He will assist in developing a tool that is relevant as well as user-friendly for both physicians and medical students. His economics background will allow him to develop a business model that will create incentives for our targeted groups to join and continue using our software. This research aligns with Ashish’s interests as he would like to incorporate both his background of Economics and Public Health with his future ambitions of becoming a Physician.  These experiences will provide our team with a unique perspective.

5. Other collaborative learning impact

The design processes and the resulting framework of using Web 2.0 technology to enhance clinical case sharing can provide valuable insights into other collaborative environments, for example, open courseware and open-access medical and scientific journals. Future directions could include adapting the resulting platform design to other domains that have a need for collaborative information sharing, especially data intensive collaborations where authenticity of information and credibility of contributors is paramount.
Data related to the cognitive and social motivations of contributing to a collaborative environment can be gleaned from this project. The system can also provide a rich platform to study phenomena such as when and why people choose to disclose their real identity and when and why not to. This is especially interesting in a healthcare context where privacy and confidentiality are key concerns but where over protection can result in ineffective and inefficient information sharing.
6. Special equipment needs
None.

Appendix A – An existing clinical cases blog and potential design flaws
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Cocaine-Induced CP with High CK - Ml or Rhabdomyolysis?

Author: V. Dimov, M.D., Cleveland Ciinic
Reviewer: A. Aneja, M.D., Cleveland Clinic:

47 yo AAM with a PMH of HTN, smoking and cocaine abuse is admitted to the hospital with CC:
CP, which started 50 minutes after his last dose of crack cocaine.

‘The patient was on a cocaine binge for the last 3 days, wondering on the streets and using all the
cocaine he could buy. He had one episode of similar CP 2 years ago, again after using cocaine.

Physical examination:
Sleepy but arousable, oriented x 3
BP 177/101, otherwise the examination was unremarkable.

What do you think is going on?
Cocaine-induced CP vs. CAD due to atherosclerosis

We have to take a look at s risk factors for CAD.

What labs would you order?
Cardiac enzymes x 2 q 8 hrs. Cardiac enzymes include CK, CK-MB and troponin.
EKG now and in 6-8 frs

CBC, CMP, FLP

Itis important to remermber that when you *rule out" a patient for MI, you not only order labs but
you also start treatment at the same time.

Featured in and Medscape
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Search
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CasesBlog

LINks
Acute MI Which Presented with RLQ Abdominal
Pain

EKGs with Dr. Koch: It's Not Only Educational
Its...

Morphine Overdose in a Renal Failure Patient

Two Patients with Pain - Who Qualifies for
Chronic...

Treating Pain in a Patient Abusing Drugs
Delirium due to Medications

Two Types of Pain in One Patient
Neuropathic Back Pain

Pain Management Summary

Nursing Home Care - Basic Rules

Cleveland Ciinie £3 Case
About Us - Email

Disclaimer: All opinions expressed here are
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