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This paper introduces two conceptual building blocks as a foundation for thinking about a self-organizing approach to health:

1. The transformation, which represents a flow of multidimensional, purposeful interactions.

2. The ensemble, which represents a trusted community within which transformations may occur.

The Concept of the Ensemble

The ensemble is a space within which the health process occurs. It is a community of people, information, and associations that interact in a loosely coupled manner.  The ensemble provides a community for discourse within which emergent properties may flourish.  Ensembles are scalable, which means that they could be as small as to deal with a specific issue for a specific person, or deal with millions of people.  They can be viewed from a fractal perspective.

Each ensemble has a community, which is generally known to all participants. The knowledge of this community allows participants to define and understand their own radius of trust. 

An ensemble is a space for discourse.  Communications occur within the ensemble within a given context.  This context defines the openness or closure of the community of interest. Each ensemble has its own identity, and is able to associate with an arbitrary number of other ensembles.

Shared meaning within an ensemble is derived from the relationships and context of the ensemble.  Kenneth Gergen discusses the role of discourse and the concepts of social constructionism:

“The meaning of utterances is generated in a dialogic relationship.  There is no meaning that is not derived from relationship itself…we find that the ability of the individual to mean anything – to be rational or sensible – is owing to relationship.  The self cannot in this sense be separated from the other.  Self and other are locked together in the generation of meaning…to be means to communicate.”


In his vision, the self is inextricably woven into relationship.  The ensemble serves a focal point for this “selfness.”  Once this is defined, ensembles are free to weave themselves into new relationships.

Some examples of ensembles are:

· Primary physician/patient team

· Surgery team

· On line support group

· Alcoholics Anonymous (national organization, local chapter, groups within local chapter) could be nested ensembles

· A family’s record of a hereditary disease

· An electronic “sticky note” on a medical image, which contains a threaded dialog in the context of the location of the note

· VA’s FORUM communication system

· A MailMan discussion thread

Summary of Ensembles

The properties of an ensemble are:

· A community of people, agents, knowledge, and other ensembles

· A basic unit for self organization

· Each ensemble has a unique identity

· They are able to relate to and associate with other ensembles

· They are a collaborative space for discourse and the creation of shared meaning

· Each has its own context

· They have specific “rules of the road” for confidentiality, privacy, anonymity, and exchange of information.

· There is no characteristic scale; they may be very small or very large, whatever is appropriate to the needs of the community.

· They are a space within which a transformation may occur.  They provide a place for holding state information for the transformation.  

The Emergence of Self-Organization

“In the early 1990s, you had to travel in fairly esoteric circles to hear about self-organizing systems. The notion wasn't on the lips of practical businesspeople. It was the sort of idea that percolated far outside the mainstream, at think tanks such as the Santa Fe Institute.

Today, self-organization is rapidly becoming a very hot idea, the essence of which is that top-down master plans aren't the only way to build something big and lasting. Unorganized assemblies of people can create everything from marketplaces to computer systems almost spontaneously, on the fly, from the bottom up.
”


We find evidence of self-organization everywhere throughout nature.  A cut finger heals itself, the body maintains homeostasis, and predator/prey populations adjust themselves to their environment.  We also find self-organization in man-made systems, such as the World Wide Web and many of the companies it has triggered.  One of the greatest threats to Microsoft’s dominance in the software market comes from a self-organizing group of programmers creating the Linux operating system.


It is intriguing to consider how self-organization may be used in the field of health and health care.  However, this forces us to address two questions:

1. What is the “self” which does the organizing?  What is the entity that properly serves as the core around which health organizes?  

2. What is the scale at which this self-organization takes place?  Is it the individual, the family, the nation, the world?

Traditionally, we have focused attention on the interaction between the health care provider and the patient, and we have measured this interaction in the form of transactions.  This orientation, however, does not deal well with other forms of interaction such as family, community, self-help groups, or other forms of health assistance.  For example, someone who benefits from attending Alcoholics Anonymous generates no transactions to be measured.  AA is a self-organizing group that benefits many people around the world, yet it is “invisible” to the world of transaction processing.

There is no single “self” which should drive self-organization in health, nor is there a single scale which can be exclusively used.  We must envision an approach that deals with an arbitrarily large number of “selves,” which range from an issue involving a single individual to large aggregations of people.

The Concept of the Transformation

A goal of an ensemble is a transformation – a purposeful flow of activities and information.  Transformations may be contrasted against the notion of a transaction.  

A transaction measures interaction as a snapshot in time.  It measures the interaction according to predefined categorizations, such as the chart of accounts or DRG coding schemes.  These measurements are then aggregated hierarchically as a way of understanding the overall operation of the system.  This aggregation is then used to reconstruct the flows of activities within the system.

Transactions and transactional thinking are ubiquitous in modern society.  This works very well for certain classes of activities.  We can insert a card into an ATM and get cash with ease and accuracy.  The computing industry supports transaction processing software, transaction monitors, and databases to hold transactions.  

However, it is not always possible to apply transactional technology to complex problems such as health.  Interactions are transactionalized in one context, then analyzed in the context of the aggregate.   Furthermore, the context of the individual gets lost in the aggregation.  The interaction can have many dimensions, whereas the transaction only measures one of them.

A transformation deals with the longer-term flow of activities in the context of the individual.  It sees the river as a flow, not a series of snapshots.  Transformations occur in a context specific to the community within which they occur.

An example of transformational thinking in a clinical setting is:

“What takes place as the patient and the physician interact….?  One exchange is that of perceptions of reality, what each knows about the problem.  Another exchange is that of trust: the physician trusts that the patient both wants to change or solve the problem and is willing to take action to do so; the patient trusts that physician has the appropriate skills to repair damage or advise on the changes necessary to resolution.  These are the interactions of healing, older than Hippocrates and consistent still wherever healing is practiced.  The exchange is transformative in nature, not transactional.  The patient, and hopefully, the physician both learn and become different consequent to the interaction.  Commerce, the purchase of products, is transactional – neither side of the interaction changes in function or ability to function.”

Transformations are based on an ongoing exchange of information and relationship.  This means communicating in the form of a dialog rather than a monolog.  The ensemble provides the space within which this can occur. 

“We often speak of dialogs not just as conversations in general, but as special kinds of relationships in which change, growth, and new understanding are fostered.  About this sense of dialog almost nothing has been said… This is the challenge of dialog as a transformative medium.  We are not speaking here of a mere exchange of views, but of moving beyond alienated coexistence to a more promising way of going on together.”

Summary of Transformations

The properties of a transformation are: 

· They are process oriented 

· They are multidimensional – there is not necessarily a single metric by which to define goodness or improvement

· They take place within a the context of a specific community

· They are purposeful – leading to a direction which is deemed to be an improvement

· They are stateful – based on past interactions

· Improvements are directed internally, rather than imposed externally.

· They have their own arrow of time.  Transformations cannot necessarily be “replayed” to have the same effect.

· They are non-linear.  We cannot necessarily add up transactions to get an aggregated measure.

Ensembles as Therapeutic Spaces


As an example of the transformational value of an ensemble, consider the following comment by a member of a support group for those severely depressed:

“To pretty much sum up my own experience with this medium, I feel that it is absolutely invaluable.  The last year…has been, to put it mildly, the low point in my (and my family’s) life…I no longer sleep a full night…this message board has been my rock, as it is always available to me, and people are checking in on a daily basis.  It is enough to know that you are never alone in the battle and there is always another person (or twelve!) there to help you through rough times.”

There are several lessons that are illustrated in this example:

	The value of community
	There is always someone there to talk to; the patient feels comfortable with the group

	The role of trust
	There is sufficient trust developed within the group to allow them to talk about depression and the problems of suicide 

	The value of dialog
	The method of communication is based on interaction between participants, not a monolog from an authority

	The manner in which the community establishes shared meaning through dialog
	The group develops their own narratives and stories, creating their own culture and language.

	The role of connectivity
	The group is available day or night, from anywhere in the world using an infrastructure that is already in place with the Internet.

	The role of relationship and association with peers
	The group allows them to associate with others who share similar problems, some of whom have worked through them, some of who are learning from others. 

	The generative nature of the community
	Positive feedback drives the community

	The fact that it is asynchronous – things happen when they happen, not according to a predefined schedule
	People can come and go on their own schedule and needs.

	The importance of context
	The community and its culture create a context within which the group can proceed.

	Emergent properties
	The whole of the group is greater than the sum of the participants.

	Transformative dialog
	People sharing similar problems and goals are able to transform themselves, both individually and as a group.


If a computer replayed the dialog back to someone outside the community, it would be a monologue.  Passive listeners would not know the context of the conversation, nor would they feel part of the community.  They would not know who the participants were, what levels of trust they could ascribe to the speakers.  They would not be able to ask questions to clarify issues.  In short, the shared meaning that was created in the original ensemble was an emergent property of the interaction within the ensemble.  Merely playing back a transcript of the conversation is not a substitute for actually experiencing the dialogue.  Thus, the value of this interaction is in relationship and the context.  There is an “arrow of time” to the transformation and dialog.  We cannot simply reverse the clock and go back to the same state.  People cannot “unsay” things, and knowledge, once communicated, cannot simply be erased.

Ensembles and Transformations affecting the Clinical Process


Dr. Larry Weed, inventor of the problem-oriented medical record that is taught throughout medical schools today, discusses an interview with a hospital patient about to be discharged. 

Dr. Weed:
 Do you have a copy of your own medical record?”

Patient:
“No.”

Dr. Weed: 
Are all your medications in the bedside stand, and does the nurse come around at regular intervals to see if you are taking the right ones at the right time?”

Patient:
“No.  The nurse just comes with little paper cups with pills in them, and I swallow whatever is there.”

Dr. Weed: 
“Do you know what a flowsheet is? What parameters are we trying to follow?  What endpoints we are trying to reach?”

Patient: 
“No.”

(At this point, Dr. Weed met with the medical staff to relate what he had found):

Staff:  “We never give patients their records.”

Staff:  “We do not have the time to give the medicines that way.  It would not be safe to leave her with them unattended.  She is on many powerful drugs.

Staff:  “The patient is not very well educated, and I do not think she could do all the things your questions imply.”

Dr. Weed: 
“But, she is going home this afternoon.  She lives alone.  At 2PM you will put her in a wheelchair, give her a paper bag full of drugs, and send her out the door.  Are you going home with her?”

Staff: “No.  Is her management at home our problem?”

Dr. Weed:
“You just said she could not handle it.  Who will do it?  The patient may not seem well educated or very bright to you, but what could be more unintelligent that what your are doing?”

If the staff and patient in this example were part of an ensemble with a transformational goal, much of the discontinuity and isolation expressed might not have occurred.  Perhaps there might have been a buddy system, where the patient could buddy up with someone else who had a similar recovery process.  Perhaps the staff could have come up with creative ways of communicating the medication process to the patient.  

Ensembles Supporting Collaborative Spaces

Creating a shared space within which collaboration can occur is a necessary step if health is to become a collaborative process.

“Our goal must be to develop a system of medical care whereby all individuals are nurturers of their own health care and have available to them the guidance of an information system and the skills of providers who have demonstrated competence in performing specific tasks that patients who cannot perform for themselves.  Until such a framework is in place and the patient is in charge, our situation can only grow worse.”

“We must consider the whole information system and not just infinitely elaborate on the parts that interest us or fit into a given specialty.  Patients do not specialize, and they or their families are in charge of all the relevant variables 24 hours a day, every day.  They must be given the right tools to work with…After all, 

· They are highly motivated, and if they are not, nothing works in the long run anyway,

· They do not charge.  They even pay for help.

· There is at least one “caregiver” for every member of the population.”

The ensemble provides a “home base” for relationships and associations, as well as their current and historical states.  The ensemble is not just a medical record of the transactions that have occurred to a given patient.  It is a collaborative space that provides an electronic means of dialog:

“The real value in the sciences, the arts, commerce, and indeed, one’s personal and professional lives, comes largely from the process of collaboration.  What’s more, the quality and quantity of meaningful collaboration often depends upon the tools used to create it.”
 

MailMan Support of Ensembles and Transformations


The MailMan electronic communications system
 was an integral part of the VA’s Decentralized Hospital Computer Program (DHCP) and DoD’ Composite Health Care System (CHCS) in the 1980’s.  Although only one of many modules installed, it was the most actively used program on both systems, sometimes accounting for 25% of the total usage.


MailMan was designed to be more than just an electronic mail system.  Its basic messaging structure was built around the notion of a dialog within a community.  Each member of the community could see who else was participating, how much of the dialog they had read, and when they had last used MailMan (as an indicator of how active they were in the group).  New messages were appended to the existing text as a continuous dialog, and each time a reader rejoined the dialog, they would be presented with the earliest unread portion of the dialog.  There were simple forms of privacy and control, defining who could include other recipients, and allowing participants to terminate from future participation in the dialog.


The approach differed from traditional electronic mail in several ways:

1. Each message had a well-defined (and visible to all participants) community of interest.  The context for the discourse was within a known radius of trust.  This is different from an Internet news group, for example, in which those posting the message do not know the identity or size of the recipient group.  Talking in a closed message with 3 close friends is a different context than participating in a group of 3,000 in an open dialog.

2. Newcomers to the dialog were able to “catch up” with the history of the conversation, being able to read the thread from the beginning.

3. Replies were collated within the dialog so that if there were multiple responses to the dialog since the reader last participated, they appearrf as a single message (an notification) to be read as a thread.  Traditional electronic mail systems can generate an exploding array of replies.  For example, if someone sends a message to 20 people, and they all reply, there will be 19 independent messages.  Some of these messages may have been made to the whole group (using the “reply all”), or just a private response from the individual.  Reconstructing who has said what, and to what group, is a tedious process.  Traditional mail systems do not maintain this state information.

One could view MailMan as creating an ensemble around a topic.  The ensemble is the set of recipients of the message, and the sense of community it creates.  The dialog is the set of replies and interaction of the participants.  The way that MailMan creates a sense of community by tracking the state of the message is an example of how a computer can be used to track the state of a transformation.  These concepts are difficult to communicate to those have not used MailMan.  If they have only used “stateless” electronic mail with no sense of community, they will not immediately appreciate the role of a dialog manager within a known community.


Applications of Ensembles and Transformational Thinking


Ensembles and transformations can be applied to many areas within the VA as well as other organizations.  Some applications might be:

1. As a technology for Health e-Vet project.  The approach to managing privacy and trust in Health e-Vet could be made applicable to ensembles in general, beyond just the personal health record.

2. The approach could be used to add a collaborative space concept to Health e-Vet, forming communities of interest and associations within the context of the personal health record.

3. Ensembles could be applied to the GCPR effort, allowing collaboration, communication, and dialog across loosely associated record systems. 

4. The approach could be used to provide an “associative layer” which resides on top of existing web-based clinical applications.  This would allow ensembles to form in the context of specific clinical information.  This might appear to be a “sticky note” to the users.  For example, a radiologist could attach an electronic sticky note to an image, and include a number of others in the discussion.  A pathologist could contribute lab results interpretation, and the group could discuss the issue as an ensemble, using a threaded dialog manager.  Each member of the ensemble could see who had seen what information; the dialog manager would track each member’s current status in the dialog.  Participants would see a familiar yellow sticky note on clinical information; the technology underlying all of this would transparent to them.  The information brought together by the sticky note is not necessarily integrated but rather associated as appropriate to the context.  

5. Ensembles provide a formal context for defining ownership and access to information.  Health information policy makers would have a finer granularity and context within which to discuss ownership of information (and information about information) than just the transactional model prevalent today.

6. Ensembles provide a platform for innovations in patient safety, education, access to knowledge bases, and support groups.

7. Ensembles provide a foundation for introducing transformational thinking to the VA.  For example, clinical guidelines could be communicated within the context of a transformation, and their application could be managed by software (not unlike the dialog manager used in the “sticky note” concept above).

8. To serve as a platform for the Appreciative Inquiry (AI) conversations which are under discussion in Vvaleo workgroup 2.  The ensemble provides a natural community of interest for discovering the positive core values that are part of the AI technique.

9. The AI technique of generating positive discourse could be made scaleable to reach a larger group of smaller ensembles.
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