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This position paper uses the Information Senses Framework, developed by Gary Marchionini (2010), to think through patient-accessibility and patient-centered functions in electronic health records (EHRs). The Information Senses Framework highlights how EHRs can be used, in theory, to enhance patient memory, self-understanding, and formal and informal communication between healthcare providers and patients. Formalizing the sharing of certain kinds of information, currently delivered informally, allows patients to be better informed and to integrate the information contained in EHRs into their own care. Data collected from PatientsLikeMe.com, on the perceived benefits of maintaining a personal health record, is used to illustrate the Information Senses of patient-centered recordkeeping.
Author Keywords

Electronic Health Records; Medical Records; Information Senses; Patients; Patient-Accessible; Patient-Centered; Memory; Reflexivity; PatientsLikeMe.com
ACM Classification Keywords

H.5 INFORMATION INTERFACES AND PRESENTATION: H.5.2 USER INTERFACES: USER-CENTERED DESIGN

General Terms

Design, Human Factors
Introduction
Canadian patients experience low levels of accessibility to the information contained within their official medical records [1]. Although there is a tradition of allowing patients to consult and verify the information contained within their files, medical professionals and organizations keep medical records primarily for their own use. In Canada and abroad, millennial projections of how emerging Electronic Health Records (EHRs) and Electronic Medical Record (EMRs) technologies would radically transform healthcare have given way to the inauspicious challenges of justifying costs for adoption, securitization, and their continued sustainability. These challenges leave the dream of pan-Canadian EHRs unrealized and highlight the importance of validating the value and clinical effectiveness of EMRs in patient outcomes in order to justify their costs.
Healthcare informatics, including medical record information systems, formalizes the communication clinical interactions and their outcomes, between healthcare professionals, across time, space, and medical domains. At present in Canada, at least three overlapping genres of medical record information systems are in development and use within the public healthcare system: EMRs, EHRs, and Personal Health Records (PHRs). For conceptual clarity, it is important to define and understand the differences between each of these systems (See sidebar, p. 2).
Low adoption rates of EMRs are a persistent problem globally [5]. Organizational-based acquisition of EMRs serves as the “info-structural” basis for EHRs; therefore low ground-level adoption is one of the biggest barriers towards their full realization. Thus far, the value of EHRs and EMRs to patients is experienced indirectly, as a peripheral element of their care. Improvements in clinical efficiency and interdisciplinary communication created by interoperable EMRs have formalized backstage communication [6] amongst professionals within healthcare. Yet, frontstage communication [6] in the patient care process, and information sharing with patients in particular, has not achieved the same level of formalization with success due to varying levels of adoption of patient-accessible EMR designs and degrees of interoperability between EMRs and third-party stand-alone PHRs. As a result, the sharing of personal health data contained with official EMRs remains a relatively informal mode of communication.
The Information Senses Framework [7] challenges healthcare providers, researchers, and IT designers to rethink EHRs beyond the context of organizational information management. Biomedical recordkeeping can serve as mnemonic biographical aids for patients that add value to the care they already receive. That is, through increased accessibility and translation of clinical data contained within EHRs into a patient-friendly form, medical records can be harnessed to enhance the memory of patients and enable better understands their role in their own healthcare. In theory, patient-accessible EHRs can formalize the communication of certain kinds of personal health information (such as an individual’s immunization record or post-operative care instructions) that are generally communicated informally. 

The purpose of this paper is to insert the Information Senses Framework into discussions surrounding the intended and actualized uses of EMRs, and eventually EHRs, with the ultimate aim of increasing the quality of communication between patients and medical professionals. It argues that the successful actualization of national EHR systems will require expansion of the notion of user to include patients, with a greater consideration of the communicative functions of medical records in patient-provider interactions. Situating patients more centrally in biomedical recordkeeping may provide clinicians and organizations with additional incentive to adopt EMRs, an essential step to realizing EHRs. By making biomedical recordkeeping patient-centered, EHRs become a formalized way of communicating with patients and the basis for informal communication that reinforces the content of formal messages.

Information Senses
Marchionini [4] argues that the pervasiveness of information technologies today indicates how electronic information has become normal rather than an exceptional part of the human experience. When considering the meaning of the word “information”, he suggests there are at least five senses in which the concept of information is invoked: as energy, as an artifact, as thought and memory, as a communicative process, and as identity in digital contexts (See sidebar for expanded definitions, p. 3-4).
As a conceptual framework, Information Senses underscores how information is situated within contexts of individual, and collective, human action and experience. The successful adaption of EHR interfaces for patient access requires careful consideration of how patients use health information within and beyond the clinic. The remainder of this paper will report on data collected as part of the author’s MA research on the patient social networking website PatientsLikeMe.com. It reports patient experiences of using third party stand alone PHRs and some of anecdotal benefits attributed to their participation in health-related recordkeeping.
Applying Information Senses to EHRs
PatientsLikeMe.com is a social networking site with integrated PHRs that allows members to record and share changes in their health. In exchange for access to informal peer support networks and sophisticated PHR visualization tools, members consent to secondary analysis of their PHR data and forum content by academic researchers, industry, and governmental agencies. Participation on the site entails concessions on traditional norms of privacy that govern access to data contained within official health records [8]. The reasons why site members continue to participate on the site, despite personal health data being publically accessible and disconnected from their official health records illustrate the ways in which biomedical records are situated within large social communicative and reflexive practices that can enhance the care patients receive.
Within the site’s Mood Disorders Community forum, there are several instances where members reflect on the value of PHR visualization tools, known as the “Mood Map” in this setting that maps changes in mood and symptoms. Analysis of two of these statements, although anecdotal, help elucidate ways in which Information Senses can be applied to biomedical communication between patients and care providers. 
“When I had my [therapist] appointment today I brought in the doctor's chart that we can print out in PDF. I know I cycle and all, but it was really amazing to see my cycles. It blew my mind. My instant mood corresponded with my level of functioning and my distress. For me it is one thing to experience it but another to actually see it all match up.”
This first excerpt describes how a PHR as Information as Artifact offered this member an alternative view of herself and her condition (Information as Identity). In this case, the printed out version of the PHR (Information as Artifact) impacts how this site member communicates with her care provider (Information as Communication); a trend across site members as the next example shows.
“[The Mood Map] is one of the most important things on the site to me and [my psychiatrist]. I tend to be a rapid cycler and so my mood can change even during the day, sometimes several times. I [update] at least twice, sometimes three times a day. Then I print out the levels and the why I am feeling that way to take to my [psychiatrist]. I can't always remember all the changes I have had or how I was feeling that resulted in that level. So the [Mood Map] has really been useful for me. How often you choose to do [the Mood Map] really tends on your individual situation. But I think it is something that is useful whether you are up or down. It will help you see trends over time and maybe warn you when a change might be coming. Which is also why it is good to do it on a regular basis -- whatever might meet your needs. But I think the why (even though you can't write much) is as important as the level.  At least, this is what has worked for me and my [psychiatrist].” 

This second excerpt from PatientsLikeMe.com demonstrates each of the Information Senses. Like the first, the printed out versions of the PHR can positively facilitate communication between care providers and patients and helps members better understand their conditions when they “see” themselves in their data. This second example highlights how access to a PHR enhances his memory and reflective thinking about how and why he feels a particular way at a particular time (Information as Memory and Thought) that can be easily retrieved in the future. Additionally, his statement alludes to the effort (Information as Energy) required to remember personal health data (Information as Memory and Thought) as well as maintain a PHR itself, which this member recommends doing on a regular basis as needed. Although anecdotal in nature, the data presented here is the start of an evidence-base that points to how and why healthcare providers, academic researchers, and IT designers should consider patient-accessibility when creating and adopting EMRs and future EHRs. 
Conclusions

In conclusion, this position paper is merely a starting point for a future research agenda investigates how clinical data contained within EMRs and EHRs can be harnessed to positively impact patient memory, communication, self-understanding, and outcomes when integrated into the care they receive from healthcare providers. It presents an optimistic view of EHRs and envisions a future in which the use of ICTs enhances both formal and informal communication in healthcare, and information sharing between patients and healthcare providers as a routine element of care.
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Defining EMRs, EHRs, and PHRs


Electronic Medical Records: the digital version of institution-based official health records traditionally kept on paper that describes and communicates clinical interactions between patients and care providers. EMRs are created and maintained by healthcare providers [2]. 


Electronic Health Records: aggregate information contained within disparate EMRs dispersed across healthcare providers, patients, insurance agencies, government agencies, and employers. At present, EHRs are only conceptual in Canada. Their successful realization depends upon the universal adoption of EMRs, which provide both the data and technological “info-structure” for EHRs [2].


Personal Health Records: health records created and /or maintained by patients and/or caregivers [3]. These include interfaces that enable patient-accessibility to data contained within official EMRs [4].








Defining Information Senses


�Information as Energy: In the absence of order, energy is random and meaningless. When energy has an order, it is referred to as data [4]. Data is the basic unit of information. Energy becomes a type of information when it is ordered and contextualized.





Information as Memory and Thought: Information as memory and though is the cognitive interpretation of data through attention and reflection. Data enters from the physical environment into the mind through the physical senses [4]. 





Information as Artifact: When information in the mind is expressed in a tangible form, physical or digital, it becomes an information artifact. Artifacts are produced through the expenditure of human energy and effort of collecting and interpreting, and then externalizing [4].





Information as a Communication Process: Information is the content of messages, the substance of informing acts [4]. Information can be communicated orally as structured messages encoded and transmitted through the absence and presence of sound and gesture.














Defining Information Senses (Cont.)


�Information can also be communicated through physical and digital artifacts.





Information as Identity: When humans encounter information, both are reciprocally changed as a result of the human-information interaction. Externalized information in communicative acts and information artifacts are projections of our experiences and expressive extensions of ourselves [4].


�


Figure � SEQ Figure \* ARABIC �1�: Information Senses Conceptual Model. Reprinted from Marchionini, G. (2010). Information concepts: From books to cyberspace identities. San Rafael, Calif.











