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Core Presentation Summary

I presented the core presentation on Adaptive Healthcare based on the core chapter entitled “Adaptive Systems in Healthcare”.  My presentation also included information from the following two supporting papers: 
Title:

The HOMEY Project: a telemedicine service for hypertensive patients

Authors:  
T. Giorgino, S. Quaglini, C. Rognoni, J. Baccheschi

Citation: 
Working notes of the UM-2005 workshop on Personalization for e-Health

URL:

http://www.csc.liv.ac.uk/~floriana/UM05-eHealth/Giorgino.pdf 

Title:

Adaptive Medical Workflow Management for a Context-Dependent Home

Healthcare Assistance Service 

Authors:
L. Ardissono, A. Di Leva, G. Petrone, M. Segnan, M. Sonnessa

Citation:
Proceedings of the CWS-05; International Workshop on Context for Web Services

URL:

http://www.di.unito.it/~liliana/EC/CWS05.pdf

My presentation provided information on the following topics: 

· Goals of patient information

· Considerations for Adaptive Information Systems

· User Model Requirements

· Adaptation Techniques

· System Evaluation

· System Implementation

· Applications of Adaptive Healthcare

· Conclusion

My presentation began with reviewing the goals of patient information includes informing the patient or providing them with information regarding their disease, as well as common treatments, drugs and side effects that can be associated with their disease.  The second goal of patient information is to enable patients to make decisions.  Other goals include persuading patients to be compliant with the plans provided by their physician; to reduce stress and anxiety and to enhance patient care. 

I then spoke on the considerations for adaptive information systems.  When developing adaptive systems, developers must keep in mind that each patient has different information needs, emotional needs and stabilities, cognitive abilities, and stress loads.  All these must be considered within the adaptive portion of such systems.  The biggest question I have regarding these items is how they are measured.  Can a patient really give an unbiased answer when asked about such things?  If not, someone that knows a person well enough to be able to assess such items must become actively involved.  Other considerations regarding the development of adaptive systems include the fact that patients must trust the source of information provided from systems.  Patients also have the need to be in control of, and fully understand, the information such a system is going to store regarding them and their personal health.  As with most systems, the issues of privacy and security of data collected and stored need to be considered.  

I presented the user model requirements for adaptive healthcare systems based on the view of the authors of the core chapter.  The authors felt that patient data such as age, sex, diagnosis, past and current treatments received, along with the patient’s mental and emotional state, their acceptance of their disease, their ability to make decisions, their ability to perform complex tasks, their motivation or willingness to change, and their literacy level needs to be captured.  The system must also have the ability to monitors the state of the patient and update the user model accordingly.  
The next segment of the presentation was entitled “Techniques for Adaptation” as it was titled in the core chapter.  I felt this segment of the chapter was improperly titled.  The authors discussed technology used within some adaptive systems, but I do not feel these are “techniques for adaptation.  I believe one commonly thinks of phrases such as “Adaptive Presentation” and “Adaptive Content” as adaptive techniques rather than what the authors have discussed within their chapter.  In any event, the authors describe Natural Language Generation (NLG) as an adaptation technique.  The authors indicate that NLG techniques are concerned with the automatic production of appropriate textual documents from structured data sources.  They go on to discuss the two stages of NLG as “content planning” or planning what to say, and “information presentation”, or deciding how to express information.   A supporting document I reviewed indicated that autonomous agents, which are software entities that are capable of independent actions in dynamic, unpredictable environments, are commonly used in adaptive systems. I presented an example of an autonomous agent work-flow that might be used in an adaptive healthcare system.  

I briefly discussed system evaluation and system implementation, then review two applications used in the healthcare industry.  The first application, called Piglit, is used by patients undergoing treatment with diabetes and cancer.  This system provides patients with on-line access to their medical record, with hyper-text links to explanatory information associated with various aspects of their disease.  The second application, called HOMEY, is a personalized home monitoring system to support the continuity of care for patients with hypertension and diabetes.  The goal of the system is to improve information flow between patients and their medical staff.  The system permits the patients to communicate test scores to the medical staff, enables the staff to review such data, and to provide feed back to the patient.  The system also prompts, questions and makes recommendations t o the patient on aspects of their lifestyle.  The third application I discussed was a home healthcare assistance service that provides a virtual connection between patients and the hospital that monitors activities, requests service and manages medical protocols that a patient under-goes.  
Questions on the Core Presentation

A visiting student asked if autonomous agents were commonly used within adaptive systems today.  I have not specifically performed literature reviews on the use of autonomous agents, but in order to gain some understanding on the topic, I did a Google search and read a few selections.  It appears this technology is being used by government agencies such as the Department of Defense and some other industries for adaptive techniques.  

Dr. Brusilovsky indicated there did not seem to be any overlap of the adaptive concepts we have discussed in class with the information that I presented.  He asked how I felt the adaptive concepts we have discussed fit into medical systems.  I indicated that the authors did not discuss the topics we have discussed; but that I felt concepts such as adaptive presentation and adaptive content definitely have a place within medical informatics systems.  Adaptive content can definitely be utilized to provide patients with information specific to their medical condition.  There is no need for a patient to be provided with information that is not associated with their condition.  I also feel that adaptive presentation has a place within the medical community.  The presentation of information needs to suit the user’s need.  If a system can be customized for the user in terms of their purpose – for example, patient versus physician – the user will benefit greatly.  Various items within a patient’s chart may need to be brought to the attention of the physician and could be displayed in red text, where as if you have a patient reviewing their information, and you know that that patient does not have a high emotional stability level, you would not want to flash red text regarding their condition on their screen.  Adaptive techniques have a wide range of uses in the health care field.  I feel the biggest stumbling block in adapting these techniques is to convince the medical community of their benefits.  
Follow-up Presentations 

There were three follow-up presentations which were presented by Elizabeth, Jonathan and Ingrid.  Elizabeth discussed an adaptive profile driven consumer education web portal for diabetes. This system, introduces a way to filter and prioritize diabetes information for diabetic patients through a web portal by using a technology the authors call “violet technology”.  This technology uses multiple algorithms that place a relevancy ranking on information, and a degree of importance of the information to individual patient.  Three adaptive services are provided by this portal – an information service, a quizzing service, and an agenda service that provides an agenda for the patient to take to their physician on their next visit.  This agenda hopefully will improve the doctor-patient partnership.  When the patient accesses the system, a DIP, or a Diabetes Information Profile, is created that includes information about the patient’s diabetes situation, their browsing history, their self-rated information preferences, and the history of their “agenda questions” which are questions they have asked the system and/or information they have selected.  
Jonathan’s presentation discussed the Piglet system that I also reviewed in the core presentation.  To reiterate, this system provides hypertext links associated with key terms within a patient’s electronic medical record.  The information behind these links is dynamically generated based on the patients’ specific situation.  As Jonathan stated in his presentation and within his summary, the authors hypothesized that patients would prefer an adaptive system that presents tailored content specific to them versus a non-adaptive system presenting general information.  Based on two controlled trials where 525 subjects were randomly assigned to four groups, it was found that there was a significant preference toward the personalized system.  The results of the study also showed that the evaluation of a patients’ well being was not affected by using one system over the other.  Another unexpected result of the study showed that there is a significant issue with how to evaluate an adaptive health information system.  The gold standard within the medical community of randomized controlled trials is not extremely beneficial in regards to the evaluation of information systems.  
Ingrid’s’ presentation, was about the generation of intelligent split menus in medical systems.  This presentation discussed the dynamic generation of pick-list menus based on the current use of the system.  This technique seems to be nothing more than the method used by Microsoft in their most frequently used menus, which have been applied to a medical application.  There apparently was no evaluation of such a system discussed in the paper.  A question was raised by the guest student as to rather such an idea really works, or does the switching around of menu options just serve to confuse the user.  Ingrid did not know the answer to this question.   

Non-Presented Applications / Summaries 

A summary was written on a paper that presented a system called PERSIVAL that provides personalized access to distributed medical digital libraries.  The system provides personalization at a high level which includes the distension of the user as a clinician or patient, and at a low level of personalization which considers the characteristics of each individual patient.  The motivation of the system is to provide quick and easy access to information in the medical domain without overloading the end user with useless information.  The summary indicates that personalization of the search is provided in two ways:  a.) by forming personalized context-aware search queries that allows users to pose search queries as well as generating automatic search queries built on top of Medline to generate a set of generic queries created from a database of actual questions posed to medical librarians; and b.) presenting search results in a personalized format by re-ranking the returned result based on the individual information available through medical records.  Personalized presentation is done through summarizing search result from multiple distributed resources and directing the results to the audience. For example, the clinician will receive a more technical summary with a focus on results and recommendations.  The summary for the patients will include more consumer type information that is common across several documents.
Two students submitted summaries on an adaptive virtual reality user interface for patient access to their own electronic medical record.  This system has been termed PREPaRe or Personal Repository for Electronic Patient Records.  This system offers 2D, 3D and 4D visulation of medical data which is embedded in a virtual reality model of a real hospital.  The summaries indicated the user can designate and alter their access to their medical records.  This does not make sense to me.  Why would a patient want anything other than full access to their medical records?  I’m a bit confused about this paper, and would have to review the paper myself in order to gain an understanding of the purpose and functionality of this system and how it incorporates adaptive techniques. 
A third summary was on the same article as I utilized in my core presentation on the HOMEY project.  This summary revealed the same types of information as I did.  I felt this summary began with a poor opening paragraph, and included data that was not in the paper. Although, the summary did convey the main topics expressed within the paper. 
The final summary was on the topic of the challenge of complexity in health care.  In my opinion, the summary was poorly written, and I struggled to not only understand it but to understand the paper’s relation to the core topic.  It was a very poor choice of paper selection.  

Conclusion

I feel adaptive techniques can have a significant impact on the medical industry.  I found it interesting though, that the summaries provided are all from papers that stress the adaptability of information for use by the patient.  None of the papers provide information regarding on the adaptation of information for a physician or care giver’s use.  Hopefully that means that this avenue or domain is open for research and investigation since that is what I have chosen for my dissertation topic.  I feel that adaptive presentation can be used (and I plan on using it in my dissertation system) to present information to a physician in the most efficient manner.  Information that is most prevalent to the care giver for that patient will be provided to the care giver in a manner that it cannot be missed.  Adaptive content can also be utilized to provide the care giver with information that is only pertinent to the patient.  Therefore, adaptive techniques can be used in the healthcare industry in many ways, to enhance medicine for all parties involved. 
