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Steps Towards an Epidemic of Health

 “The patient is the center of the health care universe, not the hospital…This will require a paradigm shift in how we view our technology in the future.”
  

Jonas Salk spent much of his latter years thinking about how to solve the problems of health, concluding that we needed a paradigm shift to create an "epidemic of health."  This represents a fundamentally new approach to the notion of maintaining and spreading health in modern society.

The rapid acceptance and growth of the Internet is creating a new environment within which entirely new dynamics operate.  Industry after industry is discovering that the old ways of interaction and control are obsolete in the frenzied pace of today’s Internet-driven environment.  Some of these major changes are:

1. Personalization.  Successful Internet activities are personalized to the individual’s needs.

2. Evolutionary growth.  New systems and businesses emerge in an evolutionary manner from their predecessors.  And, just like evolution, the exact nature of what emerges is unpredictable.  

3. “Internet Time.”  Things happen quickly on the Internet.  Traditional concepts of 5-year strategic plans are rarely applicable to Internet-based activities.

4. Control.  A central authority does not control the Internet.  The success of a web site is determined by whether or not people pay attention to it.

5. Overcoming time, distance, political, and geographical barriers.  The Internet is making the world smaller in nearly every way.

6. The law of increasing returns.  In the same way that someone else’s purchase of a fax machine made your fax machine more valuable, the fact that others are moving their information and services to the Internet make it more valuable for those already on line.

These forces can transform an industry quickly.  For example, on-line trading has taken over much of Wall Street largely outside the control or influence of the established broker networks.  Upstart “attacker” companies used the Internet to introduce new approaches to trading based on the dynamics of the web.  Older firms were required to move to on-line trading due to this competitive threat.  The forces of the Internet can trigger massive changes in an industry, whether the industry wants it or not.

In a similar manner, the Internet can be used to transform the process of health throughout the world.  The question becomes, how do we insure that this transformation serves to increase our health?  Unless the proper initial conditions are set, it is not clear that the transformation will drive increased health.  If not carefully tended, this transformation could spiral in a negative way, serving to increase profitability of the health care industry at the expense of the health of consumers.


Many factors can drive the epidemic in a positive direction:

1. People want to get healthier.  This is a nearly universal goal of the population.  Although the meaning of health varies with the context of the individual, the overall goal is very similar. 

2. It is possible for everyone to get healthier.  Health is not a zero-sum game, where one person’s increase in health creates a corresponding decrease in someone else.  Health, in fact, can be propagated according the law of increasing returns: the greater the degree of healthy interaction.

3. Health is mutual.  As the old saying goes, “Those who teach learn twice.”  There is a mutual relationship between the teacher and the student.  Those in support groups who help others can find that they are also helping themselves.  As we have seen in various support groups, there is great benefit to sharing experiences and support between peer groups.  Many health processes can be structured so that they are driven by a sense of mutuality.

4. Much of health is information.  Information, and our ability to communicate and understand it, is an essential factor in much of the health process.  From the discovery of antibiotics from bread mold, to the notion that exercise instead of bed rest can be good for cardiac patients, dramatic changes in our health have come from understanding information.  Acquiring this information can be an expensive process.  Distributing this information, once it has been reduced to a bitstream can be accomplished at very low cost.

5. Technology is providing low cost communication.  The Internet and emerging communications technologies are providing low cost, highly accessible information.  The convergence of the Internet and the set-top television box creates an even larger within which the epidemic can occur.

6. Success can be replicated.  Driven by the principles of mutuality, successful activities will propagate throughout the relevant communities.  Success is defined in the context of the individual or community of interest.

7. Health is universal.  Everyone is involved in health, whether they chose to be or not.  This provides a very large space in which the epidemic can proceed. 

8. Health is a bottom-up phenomenon.  In contrast to the top-down health care industry (health care flows from providers to consumers), the health epidemic can be largely driven by the energies and motivations of the individual.  

9. The epidemic is on the verge of triggering.  The density of the mousetraps in the health space is rapidly increasing.  This is a fundamentally new aspect of  human behavior.  Never have so many people been interconnected in so many ways independent of time and distance.

The Role of the Commons. 


Rather than think speak of health as an industry, driven by market forces, it is instructive to think of health as a public commons, something which is available for all, and increasing in value to all.  This is a practical notion: someone else successfully fighting off an infection decreases my chances of getting that infection.  The healthier my community becomes, the healthier each of us become.  This upward spiral of increasing health can be driven by the law of increasing returns – everyone becoming healthier triggers everyone to become even healthier.


The commons effect can be seen in real estate.  For example, Central Park in New York is one of the most expensive pieces of land in the world.  It could be sold to make room for skyscrapers, which would solve many of the city’s budget problems.  Instead of paying for the maintenance of the commons, it could be a source of revenue to the city.  Despite these market forces, Central Park thrives as a commons for New York City.  
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If would be impossible to imagine buying a square mile of Manhattan to make it into a park today, however.  The window of opportunity has passed.  The city will keep the park, already established, as an intrinsic part of its community.  However, it could never afford to create it anew.


Figure 1 Timeline of the Development of a Commons

There was a time in the development of Manhattan during which it was too undeveloped to have a park, a time when it was feasible to establish a park, and a time when it was impossibly expensive.  Each of these stages is irreversible, and once the window of opportunity has passed, it is forever closed.  This can be seen in figure 1, “Timeline of the Development of a Commons.”


In a similar way, the commons effect for the epidemic of health will have a major impact on the future of e-Health.  Will we have the foresight to create appropriate commons for the good of all?  Or will e-health develop as the equivalent of so many strip malls and skyscrapers, devoid of sense of common good?

The Health Commons


One of the essential commons for the epidemic is science and evidence based medicine.  There is a vast knowledge and research base in medicine and health, largely funded through public and philanthropic funds.  This is one type of information which belongs in the health commons.

Harold Varmus, director of the National Institutes of Health is proposing a system for communicating scientific information electronically:

Electronic communication is making dramatic changes in the way information is exchanged among scientists, including biomedical scientists. Over the past decade, steeply increasing numbers of scientists on all continents have abandoned traditional mail and faxes in favor of electronic mail. Many log-on to GenBank and many other data repositories on a nearly daily basis. The titles and abstracts of papers published in most scientific journals are available "on line" from the date of publication and sometimes even before; some full texts can be accessed electronically and downloaded, with or without subscription fees; and convenient, freely accessible resources, such as PubMed (http://www.ncbi.nlm.nih.gov/PubMed/), provide powerful engines for searching the biomedical literature. In at least one field, physics, preprints are made freely available electronically to interested readers, through a server called "e-print" (http://xxx.lanl.gov). In other fields, including biology, many laboratories maintain World Wide Web pages that offer their colleagues deeper views of the data that support published findings, describe methods in detail, illustrate the most recent talks given by lab members, and serve as important sources of specialized information and links to other Web sites and citations. 

Despite these welcome and transforming changes, the full potential of electronic communication has yet to be realized. The scientific community has made only sparing use thus far of the Internet as a means to publish scientific work and to distribute it widely and without significant barriers to access. Informative and even visionary essays have explored this topic (see, for example, articles by Ginsparg [http://xxx.lanl.gov/blurb/pg96unesco.html], Walker [http://www.amsci.org/amsci/articles/98articles/Walker.html], and Harnad [http://www.princeton.edu/~harnad/nature.html], and references cited therein, as well as other recent proposals [http://library.caltech.edu/publications/scholarsforum and http://www.arl.org/newsltr/202/intro.html]). 

In this essay, we propose a system for electronic publication of new results and ideas in the biomedical sciences. We do this with the conviction that such means of publication can accelerate the dissemination of information, enrich the reading experience, deepen discussions among scientists, reduce frustrations with traditional mechanisms for publication, and save substantial sums of public and private money. 


These views have proven controversial.  The window of opportunity for a commons in scientific communication is already closing:  Journals which charge libraries $15,000 per year are not extremely concerned with the notion of publishing scientific information over the web.  An analogy to this process would be for a commercial interest to purchase a strip of land 6 inches wide around a National Park, so that they can charge a toll for everyone who crosses their property.  The firm is not creating value, but rather assessing a toll on a commons held in the public interest.  In the same way, health information funded by public funds should be held in a health commons, and not subject to a toll by squatters claiming the right to a toll for access.

The Web as a Commons


One way to look at the World Wide Web is to see it as a global commons for information.  As such, it is an evolutionary structure, growing from simple initial conditions towards ever-increasing complex as it adapts.  Simultaneously, the public’s understanding and use of the web is evolving, creating a coevolutionary spiral between the technology and the people using it.  

The web can be understood easily as an evolutionary outgrowth of a few very simple ideas:

1. A minimal set of initial conditions: URL, HTTP, and HTML standards describing naming, transport, and formatting aspects of the web. 

2. A set of constraints.  All web pages are accessible via the IP communications protocol. 

3. An evolutionary “fitness function” defining what types of web pages would succeed.  This function is “attention,” those sites to which attention is paid thrive, those which are ignored, die off.

These dynamics can be illustrated as follows:
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Figure 1 Evolution of the Web


The web began in 1989 as a modest technology, consisting of simple standards for naming web pages (URL), a protocol for exchanging web information (HTTP), and a language for formatting pages and making links between them (HTML).  It defined constraints on the system, namely that all information had to be accessible via the Internet Protocol (TCP/IP). 


There were a large number of competitors at the time who had their own proprietary protocols: Compuserve, AOL, Genie, Prodigy, and others.  Each of them would have preferred to have their proprietary networks the foundation of the web.  Had this been the case, the web would have been controlled by a single company, which would have defeated the web’s philosophy of openness.  It would not have been a commons.  


A third factor, consumer attention, was the key that drove the web in the open standard.  People did not want to open an account and sign on to Compuserve for one kind of information, and do the same for AOL for other information.  Once it became apparent that it was possible for information to be shared globally with just the click of a mouse, then the barriers to the global information commons became glaringly obvious.  Users simply wanted to get the information, and producers of information came to be valued according to their “eyeball” count – the number of people who viewed their sites.  Only the exceptional information provider could succeed by putting up a barrier between their site and the public.  If they do anything to discourage “eyeballs,” some competitor would offer the information for free.

Connect to Compete


This “connect to compete” model rewards those who connect best with their customers.  The web provided a commons, an infrastructure upon which a new form of competition has arisen.  The web is not in a controlling position in all of this, but rather has created an environment in which this behavior is rewarded.  Consumer attention has become a commodity, and those companies who have mastered this notion are the ones who are thriving in today’s information economy.


It is instructive to note what the web is not.  The web was not created by authoritative committees deciding how to organize global information.  The were no preallocated ranges of numbers, dedicated to specific disciplines (web sites 1-100,000 for physics, 100,001 to 200,000 for chemistry, etc.)  The web was simply a chaotic mix of information, which could be communicated and linked according to however the world wanted to access it.  Structure and order within the web were emergent properties which evolved according to the dynamics of “connect to compete” and consumer attention.  These structures and this order were not predefined.


Although it is has become a household word today, in its infancy the web was a very difficult thing to explain to people.  After Tim Berners-Lee, who invented the web at CERN laboratories in Switzerland, he needed to populate it with some information.  He connected it to the CERN phone directory.  The reaction to these people was, “why go through all this just to read our phone directory?”  They did not yet see the value of interconnecting everything in a global information commons.  It would take several more years for the system to gain critical mass.


From the perspective of someone just looking at the first web application, it would have been hard to imagine the avalanche of events which would occur in the next decade.  How could a simple open standard in which no one had a financial interest overthrow the powerful proprietary networks of the day?  How could there be sufficient interest to make people spend millions of dollars putting the information on the web without a clear financial payback?  Who would ever be able to find anything in this chaotic mess?  Who would manage and control this system, and who would pay for this control?  How will there ever be anything useful on the web, instead of just being an academic exercise?


With the benefit of hindsight, these questions seem silly now.  The web created a new model for organization and complexity management.  The key to the web’s success was 

1. Simple initial conditions

2. Minimal constraints

3. A fitness function which controlled the evolution of the system.

Applying Lessons Learned from the Web to the Epidemic of Health


The epidemic of health can be viewed as a recapitulation of the web experience, applied to the context of health.  From the minimal set of initial conditions and constraints, create an environment in which entities which contributed to health thrived.


This is illustrated below.  The initial conditions for the epidemic are created, as well as the constraints within which the epidemic will be contained.  Activities and entities that improve an individual’s health thrive in this environment.  Note the absence of authority and centralization.  There are no preallocated resources dedicated to specific activities.  There are a variety of powerful proprietary interests outside the epidemic, just as there were a variety of proprietary networks outside of the web.  The dynamics of personalization, equivalent to the concept of attention in the web, drive the evolution of the system.


Those who seek to understand systems based on hierarchical control structures will have a difficult time understanding the dynamics of the epidemic of health.  It will appear that the initial conditions are too weak, control too dispersed, and existing interests are too strong to make a difference.  Any application of the principles, taken in isolation without a critical mass, like the CERN phone directory application, will appear to insufficient for driving the epidemic.


It is only when an “avalanche” of activities occurs that the full understanding of the epidemic will be understood.  At this point, the personalization process becomes the driver.  Those who contribute to individual’s health, as perceived by those individuals, will be the ones who thrive in this environment. 


[image: image2.wmf]Constraints

Initial

Conditions

Constraints

Things which

increase

individual's

health thrive

Time

???

???

???

Constraints define

limits of behavior

Minimal initial conditions

include Internet, personal

space, trust, mutuality

Innovative health

structures emerge


Figure 2 Evolutionary view of the Epidemic of Health
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� VA Undersecretary for Health Kenneth Kizer, May 1997





� � HYPERLINK http://www.nih.gov/welcome/director/ebiomed/ebi.htm ��http://www.nih.gov/welcome/director/ebiomed/ebi.htm�
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