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Executive Summary 
Crohnology.MD is a personal health record platform inspired and designed by a team of Crohn’s patients collaborating on an interdisciplinary undergraduate research project within the University of California at Berkeley. A unique interdisciplinary research team that includes Dr. Jonathan Terdiman, Director of the Center for Inflammatory Bowel Disease Research at the University of California, San Francisco;  Linda Neuhauser, Principal Investigator of the Health Research For Action Center at UC Berkeley School of Public Health; and President of the Healthy Communities Foundation, as well as UC Berkeley School of Public Health Associate Clinical Professor, Deryk Van Brunt DrPH, has come together to refine and evaluate Crohnology.MD within a clinical environment. 

Crohnology.MD will assess and evaluate ‘Observations of Daily Living’ as they represent opportunities to systematically address a crucial, yet elusive clinical question in Crohn’s disease: “How does the patient feel?” As each of the widely employed research tools used to quantify the activity of Crohn’s disease assigns patient reported parameters substantially more weight than lab results, the role of patient reported observation in the routine assessment of Crohn’s disease activity is profound.  Candidate ‘observations of daily living’ (or ODL’s) may include, but are not limited to, standard patient reported metrics of Crohn’s disease activity stemming from the commonly co-occurring chronic conditions of pain (abdominal pain), anemia related fatigue (hours slept), GI symptoms (number of bowel movements, weight) and depression (steps taken, how I felt overall).  In addition, more complex social and emotional observations may be culled from patient interviews and the Inflammatory Bowel Disease Questionnaire. Our innovative technical approach is centered around a patient friendly, game-like display comprised of simple, familiar interface elements which emulate aspects of the Facebook mini-feed, Twitter style micro-blogging and the ‘news story as data point on a trend line’ interface of Google Finance. The primary goal of the Crohnology.MD platform is to visually enhance the patient reported clinical narrative. However, we also seek to provide a window for patients to report any clinical outliers in Crohn's disease which may also be central to systemically answering that simple yet elusive question, "How does the patient feel?"

Since the submission of our brief proposal we have enhanced the originally proposed solution by exploring a series of graft on proposals from several members of the Continua Alliance. Graft on solutions were evaluated based on their ability to relieve the burden of data entry tasks for both patients and providers, while maintaining the integrity of the originally proposed design. A major graft-on enhancement of our technical approach proposes the ability for patients to wirelessly capture ODL data from biometric devices on a mobile handset. In the same graft-on proposal, vendors demonstrated the potential of data integration from Google Health into the common platform, which will enable our application to present both lab values and medication history automatically along side ODL’s.   We plan to maintain our use of the Common Platform web services model, while employing the rich and game like user interface capabilities of Adobe Flex for presenting clinical trend lines to patients and providers in a highly engaging way.  Our final solution will be guided by the important requirements of  a. leveraging a common platform for the objective ODLs,  b. providing easy and motivational/automating to the extent possible collection of subjective ODLs, and c. providing the ability to merge the objective and subjective ODLs in an interface acceptable to the patient and physician. 

Vision and Health Impact 
In describing the vision of Crohnology.MD, perhaps it is most appropriate to discuss the project’s beginning. Over the course of 400 or more days as a Crohn’s patient in the hospital, Nikolai Kirienko kept a detailed journal of his experiences, capturing observations of daily living in electronic format and describing in detail every experience as a patient navigating through six surgeries in multiple institutions. Disabled from his job at a web-startup at the age of 20, he turned his interest to the study of medicine.  While a pre-medical student at Harvard University, Nikolai came to view his time in the hospital as a unique opportunity to document the medical process and procedure that came to govern his life, in what would refer to as ‘excellent pre-clinical experience.’  As a student of his own case, Nikolai documented a long list of observations that he used to successfully avoid disaster on multiple occasions. The impact of these observations is well evidenced when one considers that he was once being rolled into the OR for surgery when he noticed swelling in his fingers; swelling which he was immediately able to recognize as an early stage deep venous thrombosis. While an inpatient for six months at Children’s Hospital Oakland as a teenager, he had experienced the loss of a fellow Crohn’s patient and friend who ‘coded’ with a pulmonary embolism after going under general anesthesia with a previously undiagnosed DVT. As he learned from this experience, Crohn’s patients are predisposed to clotting around a central line, a fact he experienced first hand himself once before. Though, he credits the process of maintaining detailed observations in an easy to record electronic format for the confidence with which he was immediately able to spot the signs of DVT in his own case, as it gave him a voice to speak up over the objections of the resident doctors who insisted that his observations were unfounded. Fortunately, after a quick ultrasound, the previously undetected DVT was treated, and he was able to avoid what might have been a fatal complication. 

From this potentially life saving experience with an ad-hoc personal health record system came the inspiration for Crohnology.MD. What Nikolai really envisioned was an interactive timeline that allowed him to plot his observations as data points on a trend line comprised of basic lab values such as hemoglobin and his weight. In fact, a system like this would have been incredibly useful just recently, as he was back in the hospital at UCSF for treatment of a hookworm infection. In this case, the infection was an experimental therapy for Crohn’s disease, which he undertook under the supervision of his doctor. However, shortly after inoculation, he lost 15 lbs of lean muscle and saw his hemoglobin level drop by almost a third over the course of 2 weeks. He was so preoccupied with finals and school that it took several more weeks before he noticed that his anemia and sudden weight loss coincided precisely with the timing of the ‘therapeutic’ infection. 

Had Nikolai been utilizing this timeline-based visualization, perhaps he would have been able to more clearly see the event of his infection, plotted on the sudden, dramatic downward trend line of his hemoglobin and weight in such a way that he might have been able to take action sooner to treat the infection. This was yet another example of how what we now call ODL’s, when employed in this time-line/trend-line/event based visual interface, would have afforded him a platform for evaluating his healthcare decisions together with his provider in a timelier manner. 

From Nikolai’s perspective, one of the key problems in managing Crohn’s disease is keeping track of what are essentially very subtle disease processes. In the process of attempting to report symptoms and progress to his physicians in the limited time available in clinic or on rounds, he often finds himself glossing over the important details when reciting these medical narratives from memory. Therefore, costly choices are made quickly, influenced by his verbally communicated clinical input, as flawed as it may sometimes be, even as a relatively engaged and knowledgeable patient. ODL’s plotted on a timeline, when laid over various clinical lab trends or more easily recorded information such as patient weight, might dramatically improve the level of dialogue between the patient and provider, as a well placed visual aid (or picture) might be worth untold thousands of words in the context of a quick 15-minute visit during clinic or rounds. 

In addition, the potential for real time communication of patient trend line data to a provider might allow for proactive physician engagement of patients who have otherwise silently retreated into a state of reclusive and depressive isolation amidst worsening symptoms. In this context, patient engagement through structured, real time collaboration with providers has the potential to overcome a significant barrier to the communication of health status in the context of missed or infrequent clinic appointments.

Crohnology.MD allows patients to access their own personal medical history 24 hours a day, whenever they need it. And by providing visualization in the context of their own patient narrative, it affords patients the ability to see how both they and others have survived similar problems—at their own pace, in their own homes, and in complete confidentiality 

Technical Approach, Feasibility and Viability 
The design of Crohnology.MD has been patient centered from the very beginning, as it was conceived and put to use in an early form by an individual patient, in the pursuit of a clear goal to learn from his experience, and optimize his treatment based on what he has learned about his own case over time. 

As a substantial number of Crohn’s patients are diagnosed between the ages of 15-30, they are among a demographic widely noted for their embrace of the web and social media tools such as Facebook and Twitter. Given the familiar Facebook and Twitter-like user interface elements of the Crohnology.MD ODL platform, many potential Crohnology.MD users will feel at home capturing their character limited, single sentence observations of daily living for compilation in an ODL based mini-feed. 

However, the user interface innovation best poised to yield new insights into Crohn’s disease is the Google Finance-inspired presentation of mini-feed items plotted as data points on a trend line. Trend lines can be established via patient known, easy to capture data such as weight and/or hemoglobin level as it waxes and wanes over time. Our solution will include presentation of data trended overtime to be accelerative the linking of patient experience to clinical intervention. 

In the process of preparing the full proposal, we have made a significant effort to investigate several detailed graft on scenarios where the patient acquisition of this data might become highly embedded in a patient’s daily routine. By leveraging Continua certified wireless communications technologies in tandem with a personal health record, the resulting architecture would have the potential to create a very rich and passively acquired data stream for visualization.  This is a key Crohnology.MD objective.  
In exploring how our approach might make use of existing technologies and PHR platforms, our technical team connected with several vendors through the Health 2.0 Accelerator. As we evaluated third party platform partners, we contrasted the closed architecture of a proprietary solution versus a solution based on open source PHR platform employed by the UCSF Breast Cancer Research Center, with special consideration of their efforts as Project HealthDesign grantees from Round 1. Our team concluded that the web services model employed by Project HealthDesign Common Component model is preferable for our architecture needs as we require the granularity of the security and data model that the PHD Common Platform provides. 
Our overall approach is to make the technical implementation as modular as possible and consistent with the common platform components approach adopted by Project HealthDesign to facilitate development and foster interoperability between personal health applications. Key tenets of our technical approach are to leverage a three-tier approach where the presentation, business logic/application, and data tiers remain separate. This approach will leverage commonly available software components and resources as much as possible. 

To achieve a fully integrated solution, we have brought together a unique team with a rare blend of expertise in wireless devices, mobile applications and web services based development. In our likely implementation, the Crohnology.MD PHA is truly separate from the platform components, allowing us flexibility in leveraging PAN, WAN and PHR interfaces from various sources. 

Our proposed innovations in UI design are complemented by an innovative approach that wirelessly automates capture of personal health data from medical devices. At a minimum we plan making use of the A&D weight scale. Devices such as Omron pedometer and a Cypak electronic report card will be considered based on final ODL selection and compatibility with technology and workflow, as we seek to more fully leverage the Continua graft on architecture.  The mobile Smartphone, in our solution, will encrypt and store biometric device readings before connecting over WIFI or 3G directly to the PHD common platform, as integrated with the IBM Sensor Event platform, or equivalent. Several members of the Continua Alliance with whom we worked closely have demonstrated this end to end capability and expressed a high degree of motivation and willingness to contribute the open source development necessary to integrate their solutions with the Common Platform. 

Within the Continua Mobile Device architecture, we will use the Bluetooth Serial Port Protocol to wirelessly capture Body Mass readings from a Bluetooth connected Weight Scale. To capture Crohn’s bathroom specific ODL with respect to GI symptoms, we are considering using the Cypak report card, strategically located in the patient’s bathroom to capture necessary data, thereby making the observations as non-intrusive and real time as possible. Of note, the Cypak card is easy to use; by simply pressing lightly on the card the answers to pre-printed questions, such as a pain reading from one to ten, are recorded and confirmed by a ‘beep’ from the integrated buzzer. The card contains a real-time clock so the exact time and data can be recorded with the answers. Recorded data can then be transferred to the mobile handset using Near Field Communications technology for later transmission to the web via mobile handset’s internet connection. Several Continua vendors showcased working demonstrations of biometric device readings populating directly into Google Health, and have committed to integrate the data via solutions such as the IBM Sensor Event platform. The IBM Sensor Event platform is a robust HL7 message translation and mapping server, capable of running on the same Java Enterprise Application Server as the Common Platform. 

As a leading Continua systems integrator and proposed technical partner, Vignet has working wireless and web services solutions already developed for many of the pieces required in our Continua graft on, thus reducing risk associated with any technical implementation. Within their proposed budget, in addition to Continua device integration they have committed to deliver Hemoglobin, and Medication History readings from within Google Health. To acquire the clinical trend line for hemoglobin, values can be electronically transmitted from Quest Diagnostic’s into Google health and mapped to the PHD common platform via integration with Google Health API. In addition, we will review how to integrate medication history.

As stated, we have chosen the mobile phone as the primary communication medium with our patient population. Mobile phones are ubiquitous and users are able to access various services any time and any place. In addition, mobile phones provide for secure and personal communications, making them ideal for connected health solutions. The mobile device will provide a way for the patient to present and access their data in the clinical setting as well. 

The mobile device will use WAN interface guidelines as defined by the Continua Health Alliance (CHA) to send the observation data to the cloud. The WAN transport technical framework is based on web services standards defined by IETF, W3C, and OASIS as profiled by the WS-I Basic Security Profile and the IHE IT infrastructure technical framework to support reliability. CHA guidelines call for using Web Services Definition Language (WSDL), eXtensible Markup Language (XML), Simple Object Access Protocol (SOAP) and HTTPS. The observation data is mapped to PCD-01 payloads and to the HL7 Personal Health Monitoring Report format for transmission across the xHR Interface. The WAN interface also defines mechanisms for alarm, alert, control, and command messages. We will use authentication and data access control services provided by the PHD Common Platform for PHAs. We will implement single sign-on right from the mobile device so that the data is automatically populated in the PHD Common Platform when the patient takes a reading (with out any more prompts for ID or password). 

We have proposals under consideration for use of the IBM WebSphere Application Server to host the J2EE component services both from the PHD Common Platform, Continua Health Alliance (CHA) Compliant Services, and the proposed newly developed component services for the Crohnology.MD PHA. In this way we can leverage key available component services as well as open standards. This includes the use of OpenSocial Gadgets for deployment of UI components which would allow us to create personalized at the glass integration of user interface components. OpenSocial, which leverages the open standards for gadget definitions, has been widely adopted by a host of social networks, providing incredible reach for deploying social, embedded views of passively acquired healthcare data. The second aspect is that it focuses on integration, for example, the data still resides on the respective servers. This enables us to develop the Crohnology.MD PHA as a social application that includes the patients already established communities and social networks using open standards. This is an promising vector for the widespread inclusion of caregivers and social support within existing social networks, many of which have already been proven to be effective in supporting the health of those suffering from chronic disease. 

In preparation for this proposal, we have evaluated the use of Google Health as our primary platform; given that many of our planned components already are functioning on Google Health, as a potential technical solution. Our proposal, however, targets the development of the Crohnology.MD PHA on the more flexible PHD Common Platform to leverage its data model as well as the opportunity to control the data within the UCSF firewall thereby avoiding many of the security and policy issues.  
It should be noted that our primary goal for Crohnology.MD is to enable expert exchange of information within the clinical interactions of patients and providers. Our personal health application can be thought of as a resource for informed decision making, to promote peer information exchange, self-care and emotional support, while improving patient outcomes through enhanced and more timely communication – which may in turn manage demand for health services. 
For our purposes, Crohnology.MD is a particular way of experiencing, seeing, and knowing about a disease process that consists of both a particular ontology and a particular epistemology. By ontology, we mean the things that are important in understanding the disease process over time: pain, fatigue, treatment regimens, stress, depression, exercise, and so on. For a particular patient, each `variable' may be more or less important in experiencing, understanding, and describing the disease at a given time; as no patient experiences the disease in exactly the same way, so each will foreground different aspects of the experience. By epistemology, we mean the ways in which the patient comes to understand what is happening to her or him; that is, her/his ways of knowing. For example, how does what might initially be described simply as `stomach pain' come to be understood by chronic (and therefore generally more expert) patients as, say, a stricture? How does a patient establish, over time, an expectation that if she eats a particular kind of food, she can expect a particular kind of pain several hours later? 
By allowing patient-users to record, aggregate, visually re-present, juxtapose, analyze, and compare their own experiences of chronic disease over time, as well as those of others, and the factors they believe may be relevant in understanding the course of the disease process underlying those experiences, we hope both to facilitate ontological and epistemological reflection and augmentation e.g., `it looks like I have pain every time I become highly stressed (ontological); `what does this trend line mean? Is it correlated with that trend line?' (epistemological) and thereby facilitate more subtle and thorough understanding of the disease process, better communication between patients and providers, and ultimately better treatment decisions and patient outcomes. 

We plan to enable the visualization of the patient time series data with time lines, trend lines and qualitative event labels. The visual representations of time series data, especially with trend lines and event labels, will be built to support and clarify the first-person narratives of the disease process. 

The system as envisioned would be patient focused. The design goal is to capture the key information passively as much as possible, and then potentially allow for the game like interactions and community to engage the patient in the process in order to encourage healthy behaviors. The ODL displays will be provided in a format to support the patient’s narrative while in clinic, and therefore will be geared to those items that are meaningful to them and displayed in ways in which they can easily consume and act on the information. 
Our preliminary research has concluded that clinicians would like to experiment with utilizing the same summary view as the patient.  This summary or dashboard will be available to the patient and the clinicians. The dashboard will be accessible via a web browser.  
The technical challenges will include training the patients on the use of the data capture elements, and supporting their ongoing use. As the technologies specified are all currently working in some form across the platforms, we do not perceive any major technical issues other than those typically encountered with mobile devices and connectivity. The servers for the project will be hosted at the UCSF Medical Center, and supported by UCSF IT. Please note, that while we have arrived at preliminary terms for working with the named vendors and applications named in this proposal and who we plan to use in the system, we will make final selections of the most appropriate partners and components during the early stages of the project to ensure the overall success of the project. 

The initial plan for integrating ODL’s into the clinical practice is to replace and augment the current workflow Dr. Terdiman employs with patients over email using his iPhone. He often lacks the full context of relevant EMR based clinical data when making his response. Thus, providing him with patient profile information and a clinical view of the patient narrative with basic information on medication, lab results, and the patient’ s trend lines may dramatically enhance his mobile workflow when remotely communicating and responding to patients needs. In addition, the patient will also be able to prepare for clinical appointments by presenting a narrative based on the data and trend lines available to them through the platform. They are further be empowered to use their mobile devices to share and highlight their issues, supported by the data captured within the system. With our understanding of Dr. Terdiman's current workflow and the contextual limitations inherent to his mobile email responses to patients, we can address these concerns head on, and can maintain patient and provider adoption incentives, improving on the workflow currently in place and looking to continuously improve the workflow based on use of the system. 

The architecture underlying our technical approach is robust and employs various strategies to mitigate sub-optimal conditions. For example, data stored in the mobile handset remains encrypted, ensuring that if a mobile device is lost, patient data is not exposed. In contrast, when device readings are transmitted to the cloud, in case the device is lost, the data remains useful and accessible. In another scenario, the architecture employs a store and forward mechanism which can delay transmission of the ODL and device readings in case the mobile device has no network connectivity. Our system also knows if the battery of the medical device used by the patient is weak or below optimal level for reliable readings. If battery level goes down, we can alert the patient and ask them to change the battery. We plan to work very closely with our technical partner and our patient population to quickly resolve challenges to the project. 

Crohnology.MD demonstrates the promise of adoption by harnessing the design of existing web 2.0 technologies and their common interface elements for use in the real time, connected health care setting. Just as the technical approach of integrating “at the glass” within web portals has simplified technical approaches, we understand that we can provide the same for the clinical setting with the patient providing the point of integration of their own information and narrative. Within a short clinical visit, the objective is that the patient will be able to provide a visual narrative on their mobile that includes not only trend lines of their ODL information, but also the critical lab and medication information from their other physicians that may not be readily available to the attending specialist. 

Creating such a structured system capable of addressing the need for visual enhancement in the patient narrative for the chronically ill, holds enormous potential outside of just Crohn’s disease. Expanding on the Crohnology.MD interface, a parent organization, PatientPath.org can work to bring the architectural and interface innovations to a broader population of clinical indications. Early plans include expansion into similarly constrained chronic degenerative illnesses such as RA, and MS. 
Both practice and policy challenges have been considered and a mitigation plan will be put into place. The basic premise of our approach is that this is a Patient Health Application and the patient is collecting and managing their information for their purposes and for collaboration with their clinicians. Therefore the patient controls the views and access. The issues include the privacy and security of the information; i.e., who can access the patient’s data and what can they see. We are leveraging the PHD Common Platform in order to take advantage of the data and security model as it provides for the appropriate level of granularity with respect to the information exposed with the Crohnology.MD PHA. 

Patient privacy and confidentiality are of the utmost concern, and represent the greatest hazard for harm in the implementation of a personal healthcare application. To address these issues, our approach makes use of industry standard encryption and access security measures as deployed and defined within each layer of data communication from encryption of the data acquisition on the mobile, through transport and storage via the Common Platform WAN interface and the Google Health API.  Other issues include when and how do you use the information in the standard care of a patient outside of a clinical appointment? Who is responsible for it’s contents, when both patient and clinician can view it? With the help of Project HealthDesign legal staff, we anticipate that these policies will be reviewed and an appropriate plan will be put in place to address any impeding policy issues. 

Patient and Clinician Engagement 
Through ten years of severe chronic illness, spanning a combined 18 months in the hospital, an individual Crohn’s patient, now the Project Director of Crohnology.MD, self-tracked an array of observations of daily living in a simple spreadsheet. By using this collection of ODL’s as a starting point, our team can begin to consider a very practical collection of candidate observations of daily living with Crohn’s disease. However, as every Crohn’s patient experience is unique, members of the Crohnology.MD team will conduct interviews with 6-10 additional Crohn’s patients early in the project to ratify an expanded list of ODL’s, fusing both patient subjective measurements and widely accepted academic and clinical measurements, with reference to the Crohn’s Disease Activity Index and IBD Questionnaire.

 In the interest of speed and cost-effectiveness, our first patient interviewees will likely belong to the original cohort of 7 Crohn’s patients, who initially collaborated on the project’s early stages of development. Expanding out from this group, once we have recruited and identified our broader patient cohort of 30-50 Crohn’s patients, our clinical evaluation team will conduct a series of small focus groups at UCSF, within in the first several months of development. Our goals for the initial sessions within our patient cohort will be to establish broader consensus on the type and numbers of ODL’s made available in the system. 
We expect that patients participating in the Crohnology.MD applied research study will have several clear incentives for participation. Given the private nature of symptoms in a GI related illness, it can be unusually challenging for Crohn’s patients to find a venue where they can share their experiences in a positive, constructive and confidential environment. Within the context of a unique, patient led applied research study designed to both create and study connected health communications with their provider and extended networks of social support, we suspect most patients will be highly motivated and interested in ongoing participation. 

By appealing to our selected patient cohorts’ most immediate communication needs, an individual’s participation in the study stands to dramatically enhance their patient narrative during the clinical visit, representing another compelling incentive for participation. Crohnology.MD should additionally assist patients in compensating for so called “White Coat Hypertension,” as use of the platform will provide them with a concrete list of concerns generated by their mini-feed and clinical trend lines, relieving them of the prior burden of working from memory. 

Offered a chance to work in community with other Crohn’s patients on an innovative and timely study of patient/provider communications technology, while provided a host of valuable tools including a mobile handset, Bluetooth Weight Scale and Cypak Report Cards, we believe Crohn’s patients will have ample incentive for enrollment and ongoing participation in our applied research project. 

As the Director of the Center for Colitis and Crohn’s Disease at UCSF and as a named Principal Investigator, Dr. Terdiman and his staff will be highly supported by an on-site, clinical coordinator working in conjunction with the Project Director and his staff. In addition, we will convene IBD practitioner focus groups including faculty of the UCSF Gastroenterology Center and community providers, organized by Dr. Terdiman to provide feedback at critical junctures during the design and implementation process. 

As it has been publicly stated in speeches to the Crohn’s and Colitis Foundation of America, an indispensible clinical gold standard in the treatment of Crohn’s disease is simply, “How does the patient feel?” Crohnology.MD has been designed from its very inception to facilitate a balance of objective clinical and subjective patient answers of this deceptively simple question. Through rich, potentially real time views of the patient clinical trend line, providers will have timely and insightful access to information that typically falls outside the traditional realm of clinical care. With respect to the timeliness of information acquisition, these new views afford providers a view of disease activity not traditionally available in any form within the scope and course of clinical care. This effect may enable a rapid increase in the patient provider decision cycle surrounding their collaborative evaluation of disease activity in response to clinical care, shortening the overall time it takes for a patient to find their way to a therapy for which they exhibit an efficacious responsive. By enabling providers with a view of the clinical outliers affecting Crohn’s disease activity state, they will be better able to custom tailor their clinical response to an individual patient’s particular disease cycle. 

As a major public university research center drawing a high number of refractory and otherwise complicated Crohn’s cases, the UCSF Center for Colitis and Crohn’s Disease represents an ideal clinical practice partner. As the Director of the UCSF Center for Colitis and Crohn’s Disease, and a current user of mobile email in his clinical practice, Dr. Jonathan Terdiman embodies the ideal Principal Investigator into the impact of ever more capable and connected health IT. In his role as the current Chair of the Northern California Crohn’s and Colitis Foundation’s Board of Trustees, he is in prime position to publicize the research project throughout the Crohn’s patient community in Northern California, which may in turn attract a more motivated and potentially broader cohort. 

And as a named Principal Investigator, with existing incentive to investigate improvements to his own mobile patient communications workflow Dr. Terdiman is an ideal partner in the management of clinician issues as they might arise. With the pending approval of a standard UCSF human research protocol, Dr. Terdiman is well within his practice scope and mission investigating ways to enhance the delivery of health care services to individuals living with Inflammatory Bowel Disease. 
Evaluation Design. 
As a large university research hospital, our clinical PI finds it feasible to recruit roughly 4 groups of 5-10 patients each. Individual participants are already closely followed in longitudinal detail by an in-place staff of research nurses employed at the UCSF IBD Center. Within the UCSF GI Faculty practice, we also have access to a sufficient number of patients in excess of the minimum required control, affording the feasible enrollment of a non-blinded control group spanning 30-50 additional patients potentially willing to be followed in a study of patient/clinician communication satisfaction, quality of life, and outcomes measurements. 

Consistent with the guidelines set forth in the “Evaluation Reporting Template for Interactive Health Communications Applications”, provided by the Science Panel on Interactive Communication and Health. JAMA. 1998; 280:1264-1269, our evaluation design is planned to incorporate the three elements of Formative, Process, and Evaluation outcomes. 

In the early stages of the development timeline, UCSF health services research experts will work with technology developers, PI’s and key members of the Crohnology.MD leadership team to develop and run several small patient focus groups designed to catalog and evaluate candidate observations of daily living to be tracked electronically. During the development and implementation phases, the Agile software development method will be employed with regard to process evaluation, with the goal of monitoring the progress of development in relationship to documented patient needs. Lastly, outcome evaluation will be provided with the assistance of the UCSF Center for IBD Research team of staff nurses accessing enrolled patient longitudinal records to answers questions pertaining to healthcare services utilization. 

We will follow patients during alpha and beta versions of the platform at periodic intervals during both stages of development and implementation and again near the end of the 12-month implementation phase to collect and assess survey data spanning several areas: participation in care, utilization and perceptions of social support. 
Dr. Terdiman has granted our full time clinical research coordinator access to the clinical site. And pending the approval of UCSF Human Trials Committee, the cohort of participating and consenting Crohn’s patients’ longitudinal medical records will be available for study in addition. Thus, there are few remaining institutional and logistical barriers to scheduling, hosting and facilitating necessary process, evaluation and outcomes research endeavors. 

Our specific evaluation plan will be developed in conjunction with the Health Research for Action center within the University of California, Berkeley School of Public Health. The credibility and feasibility of our evaluation plan is intended to adhere to guidelines set forth in the “Evaluation Reporting Template for Interactive Health Communications Applications”, as guidelines in the template can help address the consideration of commonly used, but sometimes difficult to define, concepts such as the relevance, efficiency, cost-effectiveness, and practicality of a given personal health application. The final evaluation plan is subject to change and will result from the process defined above. 
Qualifications of the Team 
Members of the team for this project have a long-standing and demonstrated success in collaborative projects in the health, information technology, wireless system design, mobile applications, web services and PHR sectors: 

University of California, Berkeley (UCB)

Dr. Linda Neuhauser. Dr. Neuhauser is Clinical Professor of Community Health and Human Development at the University of California, Berkeley School of Public Health. Dr. Neuhauser will be a Principal investigator of Project Health Design, with responsibility of general project oversight with an emphasis on overseeing the evaluation methods and activities of the project. Her research, teaching and practice are focused on translating research findings into improved health interventions, including mass and e-health communication and evaluating the outcomes. She is especially interested in leveraging participatory approaches to improve the relevance of communication to meet the literacy, linguistic, cultural and other needs of diverse audiences. She is principal investigator of the UC Berkeley Health Research for Action Center that works with users to co-design and evaluate multi-media health communication resources that have now reached over 30 million households in the US and overseas. She has extensive research experience and scientific publications in the e-health field. Her research includes assessments of usability and navigability of national websites intended to prevent and control chronic disease, participatory design of health websites, recommended standards to improve e-health accessibility and usability for diverse audiences, and analyses of the effectiveness of e-health communication on consumer health behavior. She was a participant in the US Surgeon General’s Workshop on Health Literacy and a member of the US Food and Drug Administration’s Risk Communication Advisory Committee. She was previously a US health officer in West and Central Africa.
Healthy Communities Foundation (HCF)

Dr. Van Brunt Dr. Van Brunt has substantial experience managing organizations and research projects in the health sector, and contributing to the evolution of the health information industry. Van Brunt will be one of the Principal Investigators for Project Health Design; Van Brunt is a Clinical Associate Professor of School of Public Health at UC Berkeley. Van Brunt’s corporate work includes strategic planning, mergers and acquisitions, finance and operations, health editorial and content management, engineering development, evaluation research and privacy issues.  His background includes co-founding three technology companies, teaching Health Informatics at UC Berkeley’s School of Public Health, conducting various research into health informatics, and authoring and presenting a number of articles and commentaries on health information management and communication technology. Most of Van Brunt’s career has focused on using new technologies and communication systems to improve health care systems, disease management, and the health and well being of the general public. Van Brunt has worked to empower both physicians and patients with high quality health information and decision support, and helped many companies in their migration towards improved health information management. He has substantial industry knowledge and experience in health care policy, systems analysis, health information systems and interactive communication technologies. Van Brunt’s recent research is in the areas of chronic care management, and improving health and environmental sustainability through the use of community-based health information systems.

Healthy Communities Foundation

Nikolai Kirienko, in addition to his role spearheading the Crohnology.MD interdisciplinary applied research team at UC Berkeley, is a well recognized Crohn’s patient advocate, having consulted on Crohn’s community outreach and awareness initiatives for the Crohn’s and Colitis Foundation of America, UCB Pharma, and Genentech, in addition having remarks published by Dr. Niraj Sehgal MD MPH in ‘The Journal of Hospital Medicine’. After becoming disabled from his job as an IT Director at a fast growing venture funded web startup in 2000, Nikolai developed an early pre-cursor to Crohnology.MD as a patient enduring over 400 days as an inpatient, galvanizing his understanding of the pain points experienced by Crohn’s patients proactively engaged in managing their health. He is currently an undergraduate in Cognitive Science at UC Berkeley, in preparation for medical school at UCSF where he plans on specializing in Pediatric Gastroenterology.

University of California, San Francisco (UCSF)

Jonathan P. Terdiman, M.D. is a Professor of Medicine and Surgery at the University of California, San Francisco where he is the Clinical Director of the Colitis and Crohn’s Disease Center. Dr. Terdiman will be a Principal investigator on the Project Health Design and will have overall clinical oversight of the project. Dr. Terdiman is a nationally recognized expert in the clinical care of patients with inflammatory bowel disease (IBD), and he has an active research program investigating the causes of cures for these diseases. Dr. Terdiman’s research is supported by extramural funding and his research findings have been published in many high-quality medical journals such as the Journal of the American Medical Association and Gastroenterology. Dr. Terdiman has an established track record of collaboration and he has served as both principal investigator and investigator for numerous multi-institutional research projects. Dr. Terdiman is a forceful advocate for efforts to improve the clinical care patients with IBD, as well as for enhancing the education of IBD patients thereby empowering them to take a more effective role in maintaining their health. Dr. Terdiman is current president of the board of trustees of the Northern California Chapter of the Crohn’s and Colitis Foundation of America. 
VIGNET

Praduman Jain is founder and CEO of Vignet, a company delivering infrastructure solutions for Smart Health Services and headquartered out of metro Washington DC. VigNet provides platform and services for Connected Health by leveraging convergence of emerging Wireless integration, Health 2.0 standards, Interoperability, Web 2.0 and Mobile Internet. Vignet has working solutions today for many of the pieces required for system integration for RWJ, this significantly reducing the level of effort and risk associated with any technical implementation. Mr. Jain brings 18 years of deep technical and product development background in Wireless Health, mobile services and system integration through his leadership roles at Vignet, Sprint, Nextel, AOL Time Warner and VTech. Mr. Jain drove significant growth, developed strategy and launched emerging products and services resulting in revenues of over $1 Billion. Most recently at Sprint, Mr. Jain headed wireless and mobile product development, strategy, devices, services development for various networks and OEM/ODM relationships. Prior to this he led technology management, innovation and IPR functions. Prior to this he was a Director at AOL Time Warner driving mobilization of broadband content across multiple mobile platforms and networks. Mr. Jain was one of the founding members of Continua Alliance and speaks at industry conferences on global technology trends, business models and their implications. Mr. Jain holds several issued patents and has applied for a few more. Mr. Jain holds M.S. in Computer Systems Engineering and B.S. in Electronics Engineering. 
VIGNET

Jay H. Sanders, M.D., is the CEO of The Global Telemedicine Group, Professor of Medicine (Adjunct) at Johns Hopkins School of Medicine and a Founding Board Member and President Emeritus of the American Telemedicine Association. Known to many as the "Father of Telemedicine", he developed the first State telemedicine system, the first Correctional telemedicine program, the first tele-homecare technology, called "The Electronic House Call", and the first telemedicine kiosk. His consulting activities have included NASA, DOD, HHS, the FCC, State Governments, WHO, and multiple academic institutions and Fortune 500 companies. During the Clinton Administration he represented the USA to the G8 nations for telemedicine, and was appointed by former HHS Secretary Leavitt, to the Chronic Care Workgroup Committee. He is a graduate of Harvard Medical School, magna cum laude, a member of AOA, and did his residency training at the Massachusetts General Hospital where he became Chief Medical Resident. In 1970, he developed and started the first Division of General Medicine in the country at the University of Miami where he was Professor of Medicine and Chief of Medicine at Jackson Memorial Hospital. Other academic appointments include being Professor of Medicine and Surgery at the Medical College of Georgia, where he was Director of the Telemedicine Institute, and Visiting Professor at the Hospital of the University of Pennsylvania and Yale University School of Medicine. 

VIGNET

Pavan Bhattad is the director of engineering for Vignet Inc. He brings deep experience in telecommunication networks, protocols, applications, system architecture, web services development, client server, and desktop applications, mobile and embedded environments. His experience in software design, team leadership and network protocols has given him the strength to quickly architect a solution and lead a team decisively through that solution. Various areas include GSM, CDMA, GPRS, W-Fi, Bluetooth, messaging, email clients, web browsers, SOA, XML, WSDL, SOAP, HTTP, TCP/IP and HL7. He has done extensive software development using OOD, UML, Design Patterns and Multithreading in C++, Win32 API, Symbian, Java and Assembly. Experienced in using classic SDLC and Agile development methodologies, he has developed and launched several products and has strong experience in architecture and design trade-offs. He has deep knowledge of Windows, UNIX, Symbian, Windows Mobile, iPhone, Android and J2ME environments and solutions development. He holds a B.S. and a M.S. degree in Computer Science. 
The Crohnology.MD team is truly cross-disciplinary and each member brings a strong incentive in making the project and program successful. Given the growing population of IBD patients and higher cost of care, the UCSF Center for Inflammatory Bowel Research is keenly interested in working with the program to drive better patient outcomes and has deep experience and commitment to these kinds of projects. Our commercial partners are highly incentiviized to work within the terms of this project as it offers them the opportunity to pilot and reference the application of their technologies in a controlled patient study well ahead of their competitors. And under the leadership and direction of the Center for Health Research for Action within the School of Public Health at UC Berkeley, and other assisting Berkeley groups, much will be contributed and learned on how to improve the quality of the lives of individuals suffering from chronic disease. 

This multi-disciplinary team will bring not only solid medical processes to the project, but also research from Cognitive and Behavioral Science in both the Design and Implementation Phases. The team will collaborate on how best to manage and develop the enabling technology to drive better patient outcomes. Unique to our project is not only significant clinical perspective on the leadership team, but also direct on the ground leadership of those who have suffered and continue to suffer from Crohn’s disease, understanding not only the academic aspects but also the day to day realities of coping with the condition and all that means. 

Lastly, UCSF has a long history of undertaking innovative and collaborative research projects directed at enhancing patient quality of life. This project will extend this 

long-standing tradition. 
Partner Commitment 
Dr. Jonathan Terdiman is the driving force behind the clinical evaluation and implementation of the project. In addition, Dr. Terdiman has agreed to participate as a Primary Investigator on the project. The technical partners include also key strategic commercial technology partners who are committed to the success of the project and willing to invest in its success in order to prove out their technologies in a clinical setting.

Furthermore, there is additional support for the program from the Director of Medicine at 

UCSF Mt Zion, Dr. Niraj Sehgal who has worked with Mr. Kirienko as a patient advocate in the past on a Patient Safety Study at UCSF. 

All parties are ready and willing to do what it takes to make this program successful,

and will work together to resolve any and all challenges, whether they are technical and/or clinical.

Commitment to the Program
The Crohnology.MD project team is dedicated to the technical design principles of a three-tier-based architecture – where presentation, business, logic, application and data are separated. This is demonstrated by our proposed selection of technology partners and platforms with proven multi-tiered applications that exist today. As the project is focused on patient outcomes and patient experience, the core of the technology design is focused on the user experience, achieved through the user centered design principles which have led the project to this point. 

The commitment to bring ODL’s into the clinical practice without overburdening the patients or their providers with extra work is key to our overall success in achieving better patient outcomes. Crohn’s disease lends itself very well to the study of the use of ODL’s in the clinical practice as one of the most important factors in treating patients is to try and understand the answer to that all important question, “How does the patient feel?” 


Our team is excited to work closely with the other Project HealthDesign grantee teams, and has created a program design that will allow for timely collaboration throughout both stages of the grant period. We have allocated a budget to allow for our multidisciplinary team to travel to the design workshops in an effort to further collaborate on and understand the ways better patient outcomes can be achieved to increase quality of life for all who suffer from chronic illness. 


Project HealthDesign

Timeline Template, Crohnology.MD

UC Berkeley, Healthy Communities Foundation, UCSF

	Phase
	Major Tasks
	Milestones

	Specification
	· Define project goals

· Clinic Processes

· Patient ODL Processes and Workflows 

 
	Specification/Documentation 3/15/2010–7/1/210
· Preliminary Architectural/Data Model

· UI Design

· Build plan

	Design/Refine
	· Define Services and Use Cases

· Define Conceptual & Logical Data Model 
· Develop evaluation plan
· Submit to UCSF IRB
· 1st UCSF Patient Focus Group 

· Define UI and prepare wireframes and mockups for Mobile Device and Web Interaction 
· Validate ODL capture

· Conduct baseline evaluations
	Design/Refine Iteration 1: 7/1-8/15/2010
· Design and begin build of PAN and Mobile Data Input Components and specify web services or other data model 
· Evaluation plan documentation

Design/Refine Iteration 2: 8/15-9/30/2010
· Design and build PHA demo Alpha 

· Begin assembling cohort; obtain needed approvals; plan cohort recruitment

	Refine/Build/Test
	· Design, build & test technical end to end system architecture 

· Design, build & test wireless device architecture 

· Design and build Patient Health Application

· Implement UI and refine system 

· Alpha release for internal testing

· Focus group: training/feedback
	Build/Test:  9/30/2010-2/31/2011
· End to end system integration,  usability/application testing and refinement 



	Release
	System QA and general release to full patient population 
	Projected Deployment: 3/2011 
· Patient Go Live and Training

	Deployment/ Study
	· Support and minor enhancements
· Deploy community wiki
	Implementation Support:
2/20/2011–2/20/2012

	Implementation/Evaluation
	· Implement evaluation and establish individual patient baseline data

· Train patients & Clinicians
· Prepare findings 
	Enroll patient cohort:  8/1/2010 – 3/30/2011
Baseline data evaluation: 8/1-9/30/2010

Focus groups and survey: 4/2011-1/2012
Prepare final documentation: 2/1-3/14/2012
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Workplan 

Proposal Title:  Crohnology.MD

Organization:  UCBerkeley, Healthy Communities Foundation, UCSF 

Design/Refine Technical Approach 

The Specification Phase. In this phase we will further develop and validate the Crohnology.MD Capability Model, and define the specific patient and clinic processes and workflows. The high level Capability Model will be decomposed into a set of services that will form the Crohnology.MD Services Model. We will then map out the technologies that will be used for realization of the capabilities, and provide the roadmap for the technical component design and development. 

During this phase we will complete and validate our Architectural and Conceptual/Data Model. Our approach is to make the technical implementation as modular as possible and consistent with the common platform components approach adopted by the RWJ to facilitate development and expedite the time to market. Key tenets of our technical approach are to leverage a three-tier approach where the presentation, business logic/application, and data tiers remain separate. The approach will leverage commonly available software components and resources as much as possible. 

Iteration 1 – 3:  Build Components Phase 

Upon completing the Capability Model and the Architectural Model, we will develop our Detailed Build Plan based on the Agile iterative development method in order to mitigate our risks and enable the release of working prototypes early in the cycle. We propose developing in 3 iterations. The first iteration will complete the integration of the Patient ODL input components. The second iteration will complete the Crohnology.MD Patient Health Application. The third iteration will complete the integration of the components into the environment for end to testing and usability refinements based on User Pilot. 

Technical Deployment

The system will be implemented on a Server to be hosted at the UCSF Medical Center by the Department of Medicine IT department; or will be hosted at another equally suitable location.
Clinical Implementation / Evaluation

The Implementation and Evaluation Phase of the project will begin planning during the first year. During the Specification Phase we will outline the key goals, metrics, and processes necessary for the clinical implementation and evaluation. We will begin recruiting in year one as well, as the plan is to have implemented the Crohnology.MD PHA pilot and tested it in a pilot of 10 users so that the usability issues will have been well understood and resolved prior to release for evaluation. In addition, at the end of year one, we will complete the recruitment and training of the patients so that the evaluation period will run for 12 months, and not be burdened by technical upgrades and/or stabilization issues. 

The first phase of the 12-month evaluation will consist of establishing a baseline for the study via focus groups and baseline quantitative data collection. We will run additional focus groups and interviews during the study quarterly, including patients as well as clinician participants. These will evaluate/validate the Crohn’s specific ODLs currently in use and complete ODL discovery for future enhancements.  We will document the in clinic experience ethnography to evaluate the information exchange between the pateint participant and physician at baseline and again post implementation.  During the last phase of the evalutation period we will administer a satisfaction survey to GI clinic  participants to document perception and satisfaction around patient-clinician communication and care.

In addition, we will create analytics for monitoring the discussions via a participant community that will be created in support of the project. Finally, analytics will be prepared for the quarterly checkpoints for review with the clinic in order to determine the progress and success of the study, and a final report on the clinical findings will be prepared. 
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Resume Template

Proposal Title: Crohnology.MD
Organization: UCBerkeley, Healthy Communities Foundation, UCSF
Resumes each on one page, below

Deryk Van Brunt

Dr. Van Brunt has substantial experience managing organizations and research projects in the health sector, and contributing to the evolution of the health information industry. Van Brunt’s corporate work includes strategic planning, mergers and acquisitions, finance and operations, health editorial and content management, engineering development, evaluation research and privacy issues.  His background includes co-founding three technology companies, teaching Health Informatics at UC Berkeley’s School of Public Health, conducting various research into health informatics, and authoring and presenting a number of articles and commentaries on health information management and communication technology. Most of Van Brunt’s career has focused on using new technologies and communication systems to improve health care systems, disease management, and the health and well being of the general public. Van Brunt has worked to empower both physicians and patients with high quality health information and decision support, and helped many companies in their migration towards improved health information management. Van Brunt’s recent research is in the areas of chronic care management, and improving health and environmental sustainability through the use of community-based health information systems.

Professional Experience

October 2003 to Present, Healthy Communities Foundation, Chairman
Responsible for overseeing all aspects of The Foundation, a non-profit organization devoted to building the technical capacity for people to work together to improve the health and quality of life in communities. 

1994 to Present, University of California Berkeley, School of Public Health, 
Associate Clinical Professor of Health Informatics, Department of Biostatistics and Information Sciences. Begun as one of the first health informatics courses in the United States, the course reviews information systems in clinical medicine, administrative systems, personal health and community networks and population health systems. 

November 2004-2008, iMetrikus, Senior Vice President
March 2002-November 2004, eMedicine, CEO and Chairman
June 1999 -Oct. 2001, HealthCentral.com, Chief Operating Officer, Chief Privacy Officer

Education

Doctor of Public Health (DrPH), Health Informatics. Phi Beta Kappa. UC Berkeley, School of Public Health, 1997

Master of Public Health (MPH), Epidemiology and Health Information Systems. Phi Beta Kappa, UC Berkeley, School of Public Health, 1994

Bachelor of Science (BS), Policies, Economics and Technologies of Natural Resources. Phi Beta Kappa, UC Berkeley, School of Natural Resources, 1982
Jonathan Phillip Terdiman, M.D.

Dr. Jonathan Terdiman is co-director of the Center for Inflammatory Bowel Disease and the Colorectal Cancer Prevention Program and a professor of clinical medicine and surgery at UCSF Medical Center.  Additionally, he is the program director of the Gastroenterology Fellowship Training Program at UCSF.  In his capacity as GI fellowship director, he is responsible for  the selection of incoming fellows, ensuring that enrolled fellows are progressing in accordance with the curriculum, goals and objectives of the program, and evaluating and updating the program’s goals and objectives. 

Dr. Terdiman performs clinical and translation research in the areas of colorectal cancer prevention, especially among individuals at high risk for cancer, such as those with hereditary cancer syndromes or those with longstanding inflammatory bowel disease. Particular areas of interest include the optimal provision of genetic counseling and testing, cancer risk factor identification and risk mitigation by interventions such as drugs (chemoprevention) and colonoscopy. He is also interested in projects related to biomarkers of prognosis and prediction of response to therapies in patients with inflammatory bowel disease.  Teridman’s research is performed in collaboration with basic science investigators in the UCSF Cancer Center,  UCSF Center for Colitis and Crohn’s Disease and investigators at  other leading  institutions. 

Education

Fellowship, Gastroenterology, University of California, San Francisco, 1996

Fellowship, Critical Care Medicine, University of California, San Francisco, 1993

Residency, Internal Medicine, University of California, San Francisco, 1992

Internship, Internal Medicine, University of California, San Francisco, 1990

Medical Doctor (MD), College of Physicians and Surgeons, Columbia University, 1989

Bachelor of Science (BS), A.B., cum laude, Princeton University, 1985

Linda Neuhauser

Dr. Neuhauser is Clinical Professor of Community Health and Human Development at the University of California, Berkeley School of Public Health. Her research, teaching and practice are focused on translating research findings into improved health interventions, including mass and e-health communication and evaluating the outcomes. She is especially interested in leveraging participatory approaches to improve the relevance of communication to meet the literacy, linguistic, cultural and other needs of diverse audiences. She is Principal Investigator of the UC Berkeley Health Research for Action Center that works with users to co-design and evaluate multi-media health communication resources that have now reached over 30 million households in the US and overseas. She has extensive research experience and scientific publications in the e-health field. Her research includes assessments of usability and navigability of national websites intended to prevent and control chronic disease, participatory design of health websites, recommended standards to improve e-health accessibility and usability for diverse audiences, and analyses of the effectiveness of e-health communication on consumer health behavior. She was a participant in the US Surgeon General’s Workshop on Health Literacy and a member of the US Food and Drug Administration’s Risk Communication Advisory Committee. She was previously a US health officer in West and Central Africa.
Recent Professional Experience

2004-present: Clinical Professor of Community Health and Human Development

2007: Visiting Professor, National Centre for Epidemiology and Population Health, Australian National University, Canberra, AU

2002-2004: Clinical Professor of Epidemiology

2003: Fellow, Center for Social Epidemiology, Santa Monica, CA

Education

Doctor of Public Health (DrPH), University of California, Berkeley, School of Public Health, 1988

Master of Public Health (MPH), Nutrition, University of California, Berkeley, School of Public Health, 1978

Praduman Jain

3/09 – Present:  CEO Vignet Inc., Fairfax, VA 


Director, Sprint Nextel Communications, Reston, VA


2/04–3/09:  Director Product Development and Management, 4G WiMAX; Director Technology Strategy, Innovation, Competitive Intelligence; Global Lead–NGMN Initiative, Germany    Wireless Data & Mobile Broadband Consultant  


7/02 –1/04:  AOL Time Warner, Dulles, VA 


3/01–6/02:  Director Product Management, Mobile Products/Services; VTech, Hong Kong, San Jose 
8/95–2/01:  V.P Strategic Partnerships and Innovation, San Jose 

V.P Product Management, P&L, Hong Kong 

EDUCATION 

B.S., M.S. in Electronics and Systems Engineering. Executive courses in Business and Management.

Proven leader with 18 years of deep technical and product development background in Wireless Health, mobile services and system integration; Drove growth through senior management roles in Strategy and Operations at Sprint, Nextel, AOL Time Warner and Vtech; Led eco-system development, product strategy and realization including design, development, testing, certification and launch using GSM, CDMA, WiMAX, WiFi and Bluetooth. Developed and launched 30+ devices and understand design tradeoffs and features for different network environments; Headed global product development for a large investment (Intel, Google, Comcast, TimeWarner, Nokia, Motorola, Samsung, Sprint) for Open Mobile Broadband Internet. Led teams in USA, Israel, Europe, Japan and APAC;  Drove innovation in bringing wireless connectivity to a host of new consumer electronics devices and services including personal computers, internet devices, in-car entertainment and navigation systems, cameras, and m2m devices;  Built groundbreaking collaborative product development processes and organization to efficiently define, develop and deliver products and services on a next generation network for fastest TTM;  Holder of several issued patents.
Jay Sanders 

Jay H. Sanders, M.D., is on the Board of Advisors and a consultant for Vignet and CEO of The Global Telemedicine Group, Professor of Medicine (Adjunct) at Johns Hopkins School of Medicine and a Founding Board Member and President Emeritus of the American Telemedicine Association. Known to many as the "Father of Telemedicine", he developed the first State telemedicine system, the first Correctional telemedicine program, the first tele-homecare technology, called "The Electronic House Call", and the first telemedicine kiosk. His consulting activities have included NASA, DOD, HHS, the FCC, State Governments, WHO, and multiple academic institutions and Fortune 500 companies. During the Clinton Administration he represented the USA to the G8 nations for telemedicine, and was appointed by former HHS Secretary Leavitt, to the Chronic Care Workgroup Committee. He is a graduate of Harvard Medical School, magna cum laude, a member of AOA, and did his residency training at the Massachusetts General Hospital where he became Chief Medical Resident. In 1970, he developed and started the first Division of General Medicine in the country at the University of Miami where he was Professor of Medicine and Chief of Medicine at Jackson Memorial Hospital. Other academic appointments include being Professor of Medicine and Surgery at the Medical College of Georgia, where he was Director of the Telemedicine Institute, and Visiting Professor at the Hospital of the University of Pennsylvania and Yale University School of Medicine.

Pavan Bhattad

· Director of Engineering at Vignet Inc. Eight years of deep expertise in telecommunication networks, protocols, system architecture, web services development, client server, desktop applications, mobile and wireless 

· Experience in system architecture, software design and development using various software development processes including Agile, SDLC, etc. 

· Experience working with clients during full life cycle including technology planning, tradeoffs, requirements gathering, design, development, testing and maintenance. 

· Led large projects and teams 

Technical Skills

Operating Systems: Windows, UNIX, Android, LiMO, J2ME, Windows Mobile, iPhone

Language: C, C++, Symbian C++, VC++ (MFC, Win32), JAVA                                   Web Services:  XML, WSDL, SOAP, HTTP, TCP/IP, APIs                               Wireless/Mobile Networks:  GSM, CDMA, GPRS, Wi-Fi, Bluetooth                                     Software Engineering: UML, OOD, Design Patterns, Multithreading, Agile                      Libraries: Webkit, Webcore, STL, BOOST

Projects and Employment 

Vignet Inc, Washington DC:  Connected health solutions using wireless medical devices, mobile handsets and web services. System integration with Google Health, Microsoft health vault as well as to Vignet hosted platform. Developed/distributed alone client server applications and dashboards. 

Symsource, London, UK:  GPS positioning and location based security features for mobile phone users. OMS IMPS - Instant Messaging client for Symbian OS

Persistent Systems Ltd.: Web Browser for Samsung handsets. Webkit and Webcore are open source browser engines based on KHTML and KJS. Developed WaveSpree Mobile Banking Security solution. Led Good Mobile Messaging client and server development. 

Amdocs:  Amdocs Roam Clearing Manager. Amdocs roam clearing manager is used by a telecom service provider to settle the billing issues from various roaming partners. The industry standard TAP and RAP files based on the ASN.1 format are used for this purpose. 

Education: 

M.S. – Computer Science 

B.S. – Computer Science 
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