Tipping an Epidemic of Health

May 18, 2000

Prepared for

Business Enterprise Solutions and Technologies.

Veterans Health Administration

Department of Veterans Affairs

Prepared by 

Tom Munnecke

Science Applications International Corporation

Health Care Technology Sector

10260 Campus Point Dr.

San Diego, Ca. 92121

 Munnecket@saic.com
Table of Contents

2Why Do We Need an Epidemic of Health?


5Health and the Swarm Effect


6Factors Fueling an Epidemic


7Dampening Effects on the Epidemic.


8An Example of a Social Epidemic: Creating an Epidemic of Learning


9Conclusion


9Acknowledgements


10Appendix: A Public Health Bill of Rights




Tipping an Epidemic of Health


What if there were a health virus that could spread globally with the speed and virulence of an e-mail virus?  What if, instead of infecting a computer’s hard drive, the health virus made its recipients healthier? What if, instead of relaying the virus to everyone in the computer’s address book, a health virus spread this health to one’s circle of acquaintances?  Since half of the deaths in the United States are preventable by changes in personal behavior, a health virus would have a large and fertile population to infect and create new strains. 

Jonas Salk concluded that the most powerful way to improve our health would be to create an epidemic of health.  Health would be contagious, spreading from person to person in an ever-increasing and self-reinforcing cascade.  In the same manner as a disease-based epidemic, healthy activities and knowledge that are nascent in the environment would suddenly “tip” into an epidemic.


At the tipping point, small changes can have a dramatic effect.  As Salk said, “Only a few are needed to visualize and to initiate a process that would become self-organizing, self-propelling, and self-propagating, as is characteristic of evolutionary processes.”


The Internet and the global connectivity it provides have created an environment in which massive, global changes can happen with startling speed.  It is possible to employ these dynamics for the improvement of everyone’s health – to create an epidemic of health.


From the perspective of those focused on the woes of our current health care system, this vision may seem to be simplistic.  However, trying to fix our current system from within is like trying to get out of a hole by digging it deeper.  The solution rests in climbing out of the hole by taking a fresh perspective.

Considering the intrinsics of health, trends in computers and communications, and new understanding of the behavior of masses of people connecting together, an epidemic of some kind is inevitable.  The question is, what will tip it, and will it truly improve our health? 

Why Do We Need an Epidemic of Health?

Our current health care system is based on a notion of an industry that “produces” health care that is “consumed” by patients.  This industrial model works for automobiles, steel, and coal industries, where each enterprise allocates scarce resources according to the laws of supply and demand.  However, health is not a commodity subject to the laws of supply and demand.  

There is no central reservoir of health that is depleted when someone gets healthier.  The opposite is true: those avoiding or curing themselves of tuberculosis or alcoholism improve everyone else’s health.  Rather than pricing and allocating health as transactions in a marketplace, the epidemic of health would trigger a positive feedback loop in which everyone, acting in accordance to their own self-interest, could become healthier.  In so doing, they would directly or indirectly improve everyone else’s health.

This is a shift from traditional thinking:

In spite of all the changes this last decade the health system still contains the characteristics of a heavy industry: the application of bureaucracy and technology to the production of care. Although the power relationships have changed dramatically throughout much of the Industrial era, the health system has been dominated by providers, insurers, employers, and governments. They had the information, they made the decisions, they had the power. Despite of the best intentions, it was the "Don't worry your pretty little head" era.
 

Our current health care system is based on the notion of transactions – specific, predefined things that the health care provider does to a patient.  A health care enterprise will be reimbursed for performing a coronary artery bypass procedure.  However, dealing with the long term preventive activities that could avoid the need for the surgery are not easily expressed in terms of the transactional model.

The epidemic of health deals with the notion of transformations – general, long-term changes that are driven by the self-interest of the individual.  The role of the organization or enterprise is to facilitate these transformations, and the ultimate responsibility for the success of the transformation lies with the individual.

Twelve-step addiction programs are an example of this.  From a transactional perspective, because they are volunteer, non-profit organizations, they do not generate any revenues.  An accountant adding up the transactions of all twelve-step organizations would conclude that they barely exist.  From a transformational perspective, however, they succeed or fail based on their ability to transform the lives of their members.  If their program works, and excites other members to join, the organization thrives.  Their success is not measured with a chart of accounts of transactions, but rather their transformational success and the virulence of their message.

Our health care system is based on “doing” rather than “being.”  Physicians are trained to do things to patients.  However, alternative behaviors may be more cost effective, even according to traditional transactional accounting techniques:

“a patient's use of safety belts would receive less attention from the clinician than the results of a complete blood count (CBC) or a routine chest radiograph. A careful review of the data, however, suggests that different priorities are in order. Motor vehicle injuries affect nearly 3.5 million persons each year in the U.S.; they account for over 40,000 deaths each year. Proper use of safety belts can prevent 40-60% of motor vehicle injuries and deaths. In contrast, there is little evidence that performing routine CBCs or chest radiographs improves clinical outcome, and these procedures are associated with increased health care expenditures.”

Consider a physician who convinces a patient to wear a seatbelt, which saves their life some years later.  There is no accounting activity to measure this success – the physician may not even know of the event.  The patient may not even remember that their transformation to becoming a seatbelt-wearer was triggered as a result the physician’s suggestion.  But the life-saving result was far better than any series of routine lab tests and X-rays.  Somehow, the long-term transformational value of apparently simple activities has to be reckoned in the day-to-day decisions of the individual and the health care provider.


A New Level of Connectivity 

Envisioning health as an epidemic of personal transformation is a radical departure from the current health care systems model. Rather than envisioning the system as a centrally controlled, top-down producer of health care, we need to envision imagine health as an interaction between millions of highly connected individuals.  

One of the effects of having a highly interconnected space is that things happen according to the dynamics of an epidemic:

“Epidemics are a function of the people who transmit infectious agents, the infectious agent itself, and the environment in which the infectious agent is operating.”
  


For an epidemic to tip, there needs to be a change in one or more of the above-mentioned factors.  People and our understanding of what constitutes health are generally stable entities.  However, our communications environment has changed dramatically.  The Internet, the World Wide Web, e-business, and electronic mail have created radically new conditions.  This is the most fertile area to search for a trigger to the tipping process.


The technology of computers and communication has been undergoing dramatic transition over the past decades.  The transition from centralized, “clockwork” batch processing systems to today’s swarm of interaction on the Internet is instructive. Kelly describes this as the swarm effect:

“We find many systems ordered as a patchwork of parallel operations, very much as in the neural network of a brain or in a colony of ants.  Action in these systems proceeds in a messy cascade of interdependent events.  Instead of the discrete ticks of cause and effect that run a clock, a thousand clock springs try to simultaneously run a system.  Since there is no chain of command, the particular action of any single spring diffuses into the whole, making it easier for the sum of the whole to overwhelm the parts of the whole. What emerges from the collection is not a series of critical individual actions but a multitude of simultaneous actions whose collective pattern is far more important.  This is the swarm model.”
 


Inverting the locus of control from the provider to the individual triggers many changes in the patient – physician relationship: 

“Whereas the clinician is often the key figure in the treatment of acute illnesses and injuries, the patient is the principal agent in primary prevention that addresses personal health practices. Therefore, one of the initial tasks of the clinician practicing primary prevention is shifting control to the patient. To achieve competence in the task of helping to empower patients and in counseling them to change health-related behaviors, many clinicians will need to develop new skills.”


In the same way that the Internet revolution can create successful entrepreneurs or computer virus hackers, the connectivity created by the Internet can be a tremendous boon to society, or the source of danger and difficulty.  

  Health and the Swarm Effect 


This swarm effect directly applies to our health.  Plagues, epidemics, and the effects of disease have shaped our history.  Our ability to deal with the effects of public health activities has been one of the greatest contributors to health in the 20th century:

“Infectious diseases such as poliomyelitis, which once occurred in regular epidemic waves (over 18,300 cases in 1954), have become rare in the U.S. as a result of childhood immunization. Only three cases of paralytic poliomyelitis were reported in the U.S. in 1993, and none was due to endemic wild virus. Before rubella vaccine became available, rubella epidemics occurred regularly in the U.S. every 6-9 years; a 1964 pandemic resulted in over 12 million rubella infections, 11,000 fetal losses and about 20,000 infants born with congenital rubella syndrome. The incidence of rubella has decreased 99% since 1969, when the vaccine first became available. Similar trends have occurred with diphtheria, pertussis, and other once-common childhood infectious diseases. Preventive services for the early detection of disease have also been associated with substantial reductions in morbidity and mortality.”

If we think the epidemic of health as a health virus to be spread at Internet-like speeds, we must consider the environment and infrastructure within which it must operate.  Creating the conditions for the environment is a critical step to allow the epidemic to proceed. 


One of the most powerful positive feedback loops in the epidemic of health is that the “health virus” operates on the same individual as the one spreading it further.

“Epidemics are, at their root, about the very process of transformation.  When we are trying to make an idea or attitude or product tip, we’re trying to change our audience in some small yet critical respect: we’re trying to infect them, sweep them up in our epidemic, convert them from hostility to acceptance.”

Factors Fueling an Epidemic


There are several reasons to be optimistic about the prospects for an epidemic of health:

1. Much of health is “bits” instead of “atoms.”  Knowledge, education, research, and communication about healthy behaviors can be communicated quickly and inexpensively over the Internet. 
2. It is in everyone’s self-interest to become healthier.  The momentum behind the epidemic could be personal interest, not requiring altruistic activities.

3. We already know much of what is required to be healthy.  We do not need any scientific breakthroughs.  While we can expect major developments and greater understanding of the health process, this is not a necessary condition for the process.

4. Approximately half of the deaths occurring in the US each year are preventable by changes in lifestyle
.  Those who would benefit from healthy behavior are the ones who are most able to affect the transformation – the individuals themselves.  The potential gain from the epidemic of health would have a huge impact on society, the economy, as well as our general health. 

5. The emergence of the Internet and associated communications technologies provides unprecedented person-to-person connectivity – an essential component for the spread of an epidemic.  More than just serving as an infrastructure, however, the Internet can serve as a role model for the epidemic.  For example, the World Wide Web started as grand concept with just a few “seed” standards, from which it evolved into a global phenomenon.  Good ideas spread rapidly, insuring that success was replicated.

6. Health is scaleable.  Scalability, a concept driven home by Internet technology, means that a system can grow freely without hitting limiting constraints in the infrastructure that supports it.  For example, if 1 million more people suddenly adopted healthier lifestyles, it would not inhibit 10 million more from doing the same.

7. Replicating success is built in.  Those who have achieved health are generally enthusiastic about talking about it.  “There is no missionary like a convert.” 

8. Connectivity is increasing at an increasing rate.  This accelerator effect means that the effects of connectivity will compound.  The more health-related activities which connect via the Internet, the more it will attract new people. 

9. The Internet is a fertile breeding ground for “underground” activities.  The epidemic may emerge as a self-organizing “underground” activity outside of the traditional management or health care channels.  In the same way that Amazon.com was an upstart from outside the traditional book-sellers community, the epidemic may occur unencumbered by the difficulties of the current health care system.

10. Health can be driven by the swarm effect.  Everyone can get healthier in some way.  This can be contagious, infecting others with the same attitudes and behaviors.  This positive feedback loop can be used to drive the epidemic to ever-higher levels of general health.

11. Improving health does not have to cost money. Getting people to wear seatbelts is a matter of education and communication, not an issue of allocating scarce resources.

These factors are mutually reinforcing.  Each one of them feeds the other, and in so doing, reinforces itself.  This positive feedback loop is a requirement of epidemic-like expansion.  The conditions are ripe for tipping an epidemic.

Dampening Effects on the Epidemic.


However, there are also factors that dampen the epidemic.

1. There is a time lag between action and response.  Teenagers see immediate benefits of smoking, but not long-term effects until it is too late.  Expensive but intervention for Type 1 diabetes on a 2 year old will save an even greater amount of expenses and health problems in 15 to 20 years.  However, there is a very low probability that the health plan incurring expenses of the child will be the one that save the money decades later.

2. Different feedback for different demographic groups.  Elderly may see greater benefit from exercise (stronger bones, less falls) than young; mothers are particularly sensitive to education and training at the time of their first birth.  There is no “one size fits all” message for the health virus.  It must be tailored to the context of the individual, which will create many strains of the virus.

3. Most people already know that their behavior is self-destructive, but continue it anyway.  Smokers know that smoking is damaging their health; overweight people already know that losing weight would benefit them.

4. Environmental effects drive unhealthy behavior.  People with more income and less time will spend more money on fast food, for example.  As the economy creates greater wealth, the level of obesity has increased. 

5. Current management and control model.  Systems which are managed and controlled by traditional “clockwork” approaches, are easily overwhelmed by positive feedback loops.  Like a public address system in which speakers too near the microphone create an overwhelming squeal, a health care system which is based on centrally controlled, “clockwork” management could easily be overwhelmed by “swarm” dynamics.  

6. Not all of health is representable by bits of information.  For example, getting vaccines to children in need is not just a matter of communication of bits of information or changing behavior.  Vaccines are a commodity, and do require “hard” resources to deliver.

7. There is no guarantee that an epidemic would tip towards improved health.  For example, an enthusiastic person could claim that they cured their cancer by burying a potato under the full moon and energetically announce this “cure” in Internet newsgroups and web sites.  This message could be picked up and amplified by other groups.  Sometime later, someone searching for a cure for cancer on the Internet could find a tremendous number of “independent” confirmations that burying potatoes in the full moon can cure cancer.  There must be a means of injecting science, evidence, and trust in order to insure that the epidemic tips towards health.

An Example of a Social Epidemic: Creating an Epidemic of Learning


The creator of the Sesame Street television series Joan Gantz Cooney wanted to use the television medium to address the problem of literacy for three-, four-, and five-year old children:

Her agent of infection was television, and the “virus” she wanted to spread was literacy.  The show would last an hour and run five days a week, and the hope was that if an hour was contagious enough it could serve as an educational tipping point: giving children from disadvantaged homes a leg up once they began elementary school, spreading prolearning values from watchers to nonwatchers, infecting children and their parents, and lingering long enough to have an impact well after the children stopped watching the show.


Sesame Street has been subject to more academic scrutiny than any television show in history – it has been proved to increase the reading and learning skills of its viewers.  And the effects of this literacy have spread beyond just the watchers:

“There are few educators and child psychologists who don’t believe that the show managed to spread its infectious message well beyond the homes of those who watched the show regularly.”

This learning epidemic cascades to affect our health in many other ways:

“There is no more vulnerable population in this country than people who don’t read.  This group has the worst health, the least knowledge of health-promoting behaviors, and the fewest socio-economic resources to deal with those problems… our preliminary analysis shows that patients with inadequate literacy skills have a 50% increased risk of hospitalization, compared with patients who had adequate literacy skills…we can only speculate on the causes of excessive hospitalizations in this vulnerable population.  Less knowledge of self-care options, worse general health behaviors, and less ability to negotiate today’s complex healthcare system may all be major factors in the equation…

About 36 million people are eligible for Medicare in the United States…16 million [of the elderly] are functionally illiterate.  The average hospitalization cost per person per year for Medicare patients is $2,262…one might assume that a 25% to 50% increase in the cost of hospitalizations for Medicare patients with inadequate literacy skills.  If we accept these assumptions, increased hospitalization costs directly attributable to inadequate health literacy could total $8 to $15 billion per year.”

Conclusion


The convergence of Internet-based communications and health will trigger an epidemic of some sort.  Whether this epidemic triggers improved health or not depends on our ability to envision positive, constructive conditions directions.
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Appendix: A Public Health Bill of Rights

 Bloom
 casts the problem as a need for a Public Health Bill of Rights. These concepts would be part of the environment within which an epidemic of health could flourish.  They include:

The right to information. Citizens deserve the most accurate information medical science can provide on how to promote health and prevent illness.  Although we have perhaps the world’s best doctors and hospitals, Americans in some regions live 25 years less than those in others. We should use our new information technologies to analyze the disparities in health status and disease risk in various areas of the country, and then erase them. A right to information also means being vigilant about emerging resistant infections and local threats to the environment. We need federal support for state and local public-health authorities and population experts who first notice trends and sound the alarms. 

The right to mother and infant care. We must enable every woman to plan for her family and, when pregnant, to protect her unborn baby’s health as well as her own. Despite this century’s 90 percent drop in infant and maternal mortality, America ranks only 25th worldwide in preventing infant mortality.  We need a national strategy to reduce the disparities among ethnic and low-income groups. It can be done. Over the past 14 years, for example, the state of Massachusetts lowered its infant-mortality rate from 10.1 per 1,000 births to 6.2 deaths per 1,000 births, the best in the country. The state guaranteed all pregnant women payment for prenatal care and created community programs to reach vulnerable “at-risk” women. That is public health. 

The right to childhood immunization. American children are free from diseases like polio and diphtheria because of immunization. We must ensure that all newborns receive their vaccines. For every dollar spent on immunization against measles, mumps and rubella, for example, we save more than $13 in medical expenses, amounting to about $4 billion a year.  The right to teenage counseling. There are no vaccines against sexually transmitted diseases and access to addictive substances. Teenagers should have the right to counseling about AIDS - which has killed 14 million people worldwide and 410,000 in this country - and how to protect themselves from other STDs. In addition, we should sharply reduce portrayals of tobacco and alcohol use in entertainment media: think of the impact on teens of Leonardo DiCaprio’s smoking cigarettes in scene after scene of “Titanic.” 

The right to health screening. Simple and inexpensive tests can detect cancers of the breast, cervix, colon and prostate in early stages when further spread can be prevented. Routine screening reduces the risk of dying from colon cancer, for example, by at least 33 percent. We also need screening tests for high blood pressure - the major risk factor for heart attacks and strokes. 

The right to a healthy environment. The dramatic gains in longevity over this century resulted largely from improvements in environmental health.  Malnutrition and specific dietary deficiencies were reduced, housing was improved, and air and water quality became a concern of government and the public. We need more investment in infrastructure such as municipal water systems and tighter controls on air pollution. We must also make indoor environments healthier, especially schools and workplaces, thereby reducing the incidence of illnesses like asthma. 
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