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Introduction


We often speak of the health care as industry, in much the same way we speak of the oil or transportation industries.  This perspective, however, makes many assumptions about the properties of health, our ability to measure it, and how we manage it.  This paper refers to this model as the transactional model of health.


Highly complex issues are reduced to single numbers that are then manipulated according to simple arithmetic.  Just because one can attach numerical values to apples, oranges, and toasters, does not mean that arithmetic manipulation of these numbers has any meaning.  Similarly, just because a model associates a number with a person or disease does not mean that arithmetic manipulations are valid.


This paper presents a number of assumptions which underlie this model.  

· The system is driven by the economics of scarcity

· The system is linear 

· The system is an industry, based on factors of production, financial incentives, and supply and demand.

· The sense of self of the individual is not a driving factor in the health care system

· The system is a matter of fighting deficits and problems.

· Health care is a medical issue.

· Communities of people working together out of self-interest are not a driver

Summary of Assumptions

1. That health can be purchased

2. That financial incentives drive health care

3. Health care is a matter of a “system” doing things to a “patient.” 

4. That health care can be understood as the supply and demand of a scarce commodity.

5. That we are dealing with an “industry” in which producers “provide” health and people “consume” it.

6. That patients are only consumers of health, not also producers.

7. Decompositional analysis is a way of understanding the health care system

8. That the process of analysis does not change the system being understood.  

9. That the system is linear

10. That inputs don’t interact.  

11. That it is possible to define health meaningfully across a whole population.

12. That this definition can be used to drive an aggregation of activities.

13. That it is possible to maximize health through coordination, planning, and management.

14. That the patient’s sense of self is not a factor in the efficacy of the intervention

15. That greater measurement with greater precision will converge on greater understanding of the phenomenon being studied.

16. Categorized transactions can be “rolled up” 

17. That there is a specific scale and “yardstick” with which we can measure health care

18. That we can manage the system by understanding and defining its problems.

19. The placebo effect, mind-body interaction, racial, cultural and ethnic backgrounds, personal belief system, and family factors relating to a person’s health process are outside of “normal” medicine.

20. That the system can look ahead and understand future consequences of today’s activities.

21. That the “law of increasing return” is not evident in health 

Detailed Discussion of Assumptions

1. That health can be purchased

One of the most significant assumptions of the model is that health is something to be purchased, a sequence of economic decisions.  This represents one view of health, but focusing exclusively from this perspective hides other important aspects of health, such as trust, community, communications, education, literacy, self-efficacy, family, spiritual, and personal beliefs.  

Relatively little attention has been paid, by either the private or the public sector, to applications that could improve the capacity of communities to carry out the nonclinical or population-based functions of public health (i.e., services that identify local health problems, prevent epidemics and the spread of disease, protect against environmental hazards, and assure the quality and accessibility of health services). Attention to these community-wide health services is important because only about 10 percent of all early deaths in this country can be prevented by medical treatment. Population-based approaches, on the other hand, have the potential to prevent 70 percent of premature deaths through measures that target underlying risks, such as tobacco, drug, and alcohol use; diet and sedentary lifestyles; and environmental, occupational, and infectious risk factors.

An alternative model would be to consider health care to be something that is “grown,” rather than “purchased.” A metaphor for growing health it would be like tending a garden – planting the right seeds, weeding out undesirable growths, fertilizing, harvesting, and saving some seeds for the next crop. The transactional model presents health with the metaphor of a factory.  The “system” takes inputs and maximizes outputs according to factors of production.

2. That financial incentives drive health care

There are a plethora of issues that are not meaningfully measured in transactional terms.  For example, the loss of trust between Gulf War Veterans and the government and scientific community is a major contributor to the costs of treating Gulf War Illness.  Today’s mass media can drive medicine in ways that defy “rational” scientific or economic measures.

Certainly it is possible to assign financial numbers to intangible aspects of health – such as percentage of disability or quality of life improvement by an operation – which is commonly done in the book.  However, just because one can attach numbers to a complex issue, and can do arithmetic with these numbers, does not mean that the resulting calculations have any meaning.

3. Health Care is a matter of a “system” doing things to a “patient.” 

For example, Kindig
 states that it is necessary to create a single definition of health, perhaps aggregating its results to a single measure called “gross national health product.” This resonates with the “scientific management” thinking of Frederick Winslow Taylor who sought to find the “one correct way” to accomplish a task in industry.  This approach is limiting for several reasons.  Not everyone shares the same definition of health, nor does this stay the same over time.  There is no single “system” with which to “do” medicine, as evidenced by the explosion of alternative health expenditures.  The very designation “patient” signifies a specific kind of relationship which may not be appropriate in all health-related settings.

For example, Alcoholics Anonymous is one of the most successful programs for substance abuse.  It is a loosely structured set of groups, with no sense of “system” or “patient.”  Because it is run by volunteers and charges no fees, it is not visible to financial incentives of population health.  It has not notion of “patient” being acted upon by a “provider,” but rather a group acting upon mutually beneficial grounds.  Rather than value being exchanged as transactions, it is mutually enhanced by the transformation of the participants.  Thus the value of the founder’s ideas have grown from a simple idea to an ever-increasing set of self-generating, self-propelling, mutually beneficial activities.  

4. That health care can be understood as the supply and demand of a scarce commodity.

The model views health care as a purchasing decision in which an industry produces something that is consumed by patients.  Health care is presumed to be a scarce commodity, which is allocated according to various forms of decision making, such as supply and demand or rules and regulation.  This leads to discussions of rationing of this scarce commodity.  Studies indicate that the bulk of all care is given voluntarily by family and friends.

However, there are significant aspects of health that do not conform to this model.  Notions of rationing or supply and demand, for example, do not limit what happens in a support group.  Everyone in the group can become healthier without detracting from other’s health.   One person’s becoming healthier does not necessarily reduce someone else’s ability to get healthier.

While there are aspects of health that are subject to supply and demand considerations, making the entire model of health care dependent on this concept makes it difficult, if not impossible, to deal with non-financial issues.

The transactional model views health care as a zero-sum game.  For every winner, there is an offsetting loser.  An alternative –  that all parties can improve and thrive through communication and interaction – is foreign to the model.

5. That we are dealing with an “industry” in which providers “produce” health care and patients “consume” it

The industrial model of population health gives scant notion to other forms of “health capital” which can contribute to health.  Support groups, online knowledge bases on the Internet, and family, community, organizations national all contribute to health outside of the “industry.”  This industrial model has lead to a transactional model of health care delivery, in which treatment is commoditized according to pre-defined categorizations.  Few health activities fall into this transactional analysis.  For example, imagine a doctor who mentions the importance of wearing seat belts to a young mother.  The mother takes the advice seriously, and years later, it saves the life of a child.  The mother did not “consume” health care, but rather interacted with her doctor in a trust-based relationship.  This trust is not measured in the transactional analysis of the doctor’s “productivity.”  In fact, the exclusive focus on clinical transactions according to predefined categories can sever the trust relationship between doctor and patient.  The mother’s care of children or elders does not even register in the model. 

6. That patients are only consumers of health, not also producers

People whose immune system fights off an attack of an infectious disease improves the health of those around them.  They are “producing” health in ways that are not measurable by analyzing the transactions between clinician and patient.  Similarly, those who become more optimistic, more literate, more educated, or more communicative in a support group produce health.  Since health produced by patients is “free,” it is not measured in the transactional analysis and the deficit-based metrics of the books model.  

Similarly, the role of mentoring relationships between individuals is not reflected in the “factors of production” model. 

7. Decompositional analysis – breaking apart a system from a set of pre-defined categories – is an appropriate means of understanding the health care system

Decomposition is a time-honored process by which large problems are broken down into smaller problems in a hierarchical tree.  It is presumed that by solving all the littler problems, the larger problem will be solved.  

An outline is a familiar representation of decomposition.  The top left hand corner of the outline represents the top concept, which affects all other distinctions.

Tthe top concept of the transactional model is “medical industry.”  Thus, we find terms such as “non-medical” and “lay readership.”  The top concept of a decomposition is a critical determinant of the rest of the decomposition.  For example, imagine reading a chapter in a book that makes reference to “non-catholics.”  Even if the higher-level concept (Catholic-centered) is not mentioned, it can be assumed by the use of the distinction at a lower level.

Given that only 10 percent of all early deaths in the US can be prevented with medical treatment, this medicine-only assumption limits the meaningfulness of the model

8. That the process of analysis does not change the system being measured.  
Imagine that an organization wants to analyze the prevalence of  “pink elephant obsession” among its employees.  It sends out a survey asking people “how long has it been since you thought of pink elephants?”  Based on management dictum “if you can’t measure it, you can’t achieve it,” it sends out quarterly surveys to measure the prevalence of pink elephant thinking.  

This is an overly dramatized example, but it illustrates a major aspect of the process of analysis.  Even an “objective” analysis or investigation can create the very thing it is trying to limit.  Studies of “road rage” (the term itself being a product of the media, not underlying statistics) tend to increase its perceived incidence.  Classes in sexual harassment reduction can have the effect of increasing the reported cases.  “Don’t Litter” signs on the highway have been found to increase littering.

This is a two-sided issue. On the one hand, our current system is largely based on deficit discourse – the language of problems and failure.  Analyses in this mode can have the effect of increasing the thing that is being measured.  Explicitly analyzing and mentioning the symptoms mentioned in the Gulf War Syndrome, for example, can trigger its increased prevalence.

On the other hand, if the analysis is based on the notion of positive discourse – what are the systems’ strengths – then this analysis can have the effect of increasing the prevalence of the topic being analyzed.  For example, using “Adopt a Highway” signs will have the simultaneous and mutually enhancing effects of creating community, trust, and reducing litter.

It is possible to “flip” analysis from one mode to the other.  For example, an organization may consider “examples of constructive cross-gender communications” instead of “incidences of sexual harassment.”  Another might be to measure “happy passenger pick up of baggage” rather than “lost baggage claims.”

Deficit discourse is prevalent in medicine:

“More attention has been given to hospital-based data and those acute problems which result in inpatient care than to what assists a woman to deliver a full-term, healthy baby.  Although the majority of pregnancies, more than 75%, do end this way, concentration has been on the failures, and efforts to reduce the costs of failures have taken the process of failure, not success, to be the model for care.”


This also relates to the “top concept” of decomposition discussed above.

“Many of the existing studies assume that the use of the health care delivery system is the only factor explaining differences in low birth weight babies among groups of women with similar education or of one socioeconomic level.  Instead, such studies may show the impact of additional psychosocial support to vulnerable women.”


Thus, scientific studies enter a kind of self-reinforcing loop of only analyzing what they are looking at, invisible to factors outside the immediate problem being studied.  

9. That the system is linear


Linearity is a mathematical concept that describes whether equations can be added together.  Any two solutions of linear equations can be added together to form a new solution. In this manner, a problem can be broken down into smaller problems, and each smaller problem can be solved independently.  These smaller solutions can be added together to achieve the overall solution.  Bank transactions are examples of linear solutions.  Beginning with an initial balance, we can add all of the debits, add all of the credits, and come up with a final balance.


Not all systems can be described with linear equations, however.  When discussing non-linear systems, we must solve the system in toto.  Imagine not being able to determine whether a transaction was a credit or a debit.  Suppose transactions were influenced by the beliefs of the customers, their future expectations, and their peer group.  Furthermore, assume transactions and customers interacted with each other.  In such a system, there would be no clear way to pre-define whether a transaction was necessarily a credit or a debit.

A pulse in a linear system will eventually disperse and the system will return to its initial state.  A rock thrown into a lake will cause ripples, but they will eventually smooth out and the lake will return to its original state.  A rock into a snow bank may cause an avalanche that triggers irreversible changes.  

It is dangerous to assume linearity in health care.  We cannot assume that we can measure health interaction as transactions outside of the context where they occur.  While we build our models around objective science, we cannot ignore the non-linear aspects of health.  The placebo effect is very real.  Each person has their own context and reactions to it.  We cannot simply assume linearity.  We cannot total the number of tonsillectomies in a given community to assess that they were X percent “healthy,” in the same manner that we total a person’s bank account.  The same stimulus can have a radically different response.

Yet, assumptions of linearity are at the heart of much of the discourse in health care:


”Assume two 40 year olds with 30 years of life remaining, the disabled person having those years at 80% quality and the non-disabled at 90 percent.  The disabled person has 24 QALYs [Quality Adjusted Life Year] remaining (30 at 80 percent) and the nondisabled person 27 (30 at 90%).  If a hip replacement or treatment of depression or an increase in air quality adds 2 percent to one’s quality factor, both persons will add 0.6 QALYs (30 years x .02) to their lives.  The investment choice is equal, even though the disabled person will still have fewer QALYs in his or her whole life (24.6 vs. 27.6)


The above quotation contains at least 10 assertions that assume linearity at the surface level of understanding.  Many of them are based on research and aggregations that are based on further assumptions of linearity.  

The arithmetic is simple; whether or not this has the remotest connection to reality is a much more complex issue.


How do we even calculate what a 20% disabled person is?  Someone missing a leg may be 100% incapacitated as a football player, but show zero disability as a computer programmer.  Will people with 80% quality of life enjoy their grandchildren 10% less than 90% folks?  Perhaps a home-bound 80% quality grandparent could be a 100% better grandparent than 90% non-disabled one who is active in the workplace.  Just because we assign single-valued numbers based on arbitrary points of view does not justify their abuse with arithmetic.


Some deaf people feel that hearing people who do not know sign language are deprived of a certain emotional richness and community.  Non-signing people cannot communicate through windows, across noisy rooms, or under water.  From the perspective of the deaf, it is the hearing people who are “disabled.”  In this case, who is going to assign what level of disability percentage to whom? 


Institutionalizing a system which pigeonholes people to be X% disabled destroys incentives and creativity to seek transformational ideas to improve their own health and happiness.


The above quotation assumes that the “system” must “invest” its scarce resources in treating depression, and that so doing deprives that patient or another the ability to have a hip transplant.  However, it may be possible, even desirable, to treat depression with exercise, dance lessons, a vacation, visits to family or loved ones, volunteerism, meditation, or a thousand other activities which are free.  Rather than framing the problem as exclusively a transactional resource allocation, these alternatives frame a transformational alternative.  Furthermore, many of these approaches are mutually beneficial to others – volunteering in a school, for example.  The transactional model is blind to these “externalities.”  The person who “flips” from depression to an optimistic view of life could also “infect” others with this transformation, making the process viral and self-propagating.  Such is the stuff of an epidemic of health.

10. That inputs don’t interact

When determining the proper mix of raw materials for a factory, we don’t imagine that the steel and plastic will interact spontaneously to produce or damage a product.  However, two patients in a waiting room could exchange viruses, or they could exchange information that could improve each other’s health.  We cannot simplify our model to assume that health care is a factory, taking in sick people and producing healthy people.  There are many obvious and subtle effects of interaction between people that are critical factors in population health.  We cannot simply create a mathematical model that assumes linearity, and assign the category “externality” to non-linear interaction between people, diseases, the media, family, community, and epidemics.

11. That it is possible to define health meaningfully across a whole population.

The transactional model assumes, “In order to determine how healthy we are, we first need a definition of health.”
  The analysis proceeds from this definition to an aggregated measure called the Gross National Health Product, the linear summation of the transactions incurred.

But is there such a thing as a “definition” of health?  Would a Christian Scientist, an American Indian, a newly arrived immigrant from China, a Muslim, or any of the thousands of other types of people agree on a single definition of health?  Would the same definition apply to a baby, a teenager, an adult, and an elderly person suffering from Alzheimer’s and Congestive Heart Failure?

12. That this definition of health can be used to drive an aggregation of activities

Implicit in this definition is the assumption that this definition can then be used to aggregate transactions according to some economic production function.  In an inversion of the process of decomposing health down into pieces, this aggregation process would measure transactions against a single definition, and according to assumptions of linearity, add them together.  “There are now several potential approaches for a single measure of health … that allow the aggregate assessment of population morbidity and mortality together.”
  This process is extremely sensitive to the categorizations and distinctions made in the decomposition process.  Imagine, for example, if someone used the category “non-catholic” in defining a health category.  How would non-catholics feel about the results of the definition, its roll up to a gross health product, and the management structures that emerged from these aggregation processes?

13. That it is possible to maximize population health through coordination, planning, and management

The mathematics and models employed in the book assume that the system can be understood with analytical solutions.  Formulas for specific activities can be written which can then be solved to maximize the value of the equations.  After the analytical process has reached a point of maximization, then the results can be applied to the system.

14. That the patient’s sense of self is not a factor in the efficacy of the intervention

Scientific method requires that experiments be objective – that the same experiment with different observers and subjects will yield the same results.  Balls on a billiard table will behave in a predictable manner independent of who is watching, and which balls are used. Billiard balls do not have a sense of self, nor do they have belief systems that change their behavior.  Self-referential feedback loops create difficulties when trying to apply aggregative measures. Reducing decisions down to rankings assumes linearity, which has the effect of removing the sense of self from the objects on the list.

This issue is observed in studies which list, “10 Best Places to Live” based on weighted surveys and ranking of “objective” data.  Based on the predefined weights and metrics, a variety of cities is ranked according to a single linear scale.  For example, the survey may measure “quality of schools” as a major factor.  However, someone who is retired may not be concerned about schools, but rather crime rate and climate.  Attempting to create a single list of ranked cities for all people is a difficult if not meaningless exercise.

15. That greater measurement with greater precision will converge on greater understanding of the phenomenon being studied

We are accustomed to thinking that if we measure an object repeatedly with increasing precision, that we will eventually converge on the “right” measure.  Our first measurement can be considered to be a rough guess or first order approximation, and subsequent refinements of the approach will lead to smaller error.  

However, for certain objects which conform to fractal dimensions, this is not the case.  For example, the surface area of the lung is a function of the precision used to do the measurement.  The smaller the “grid” which is used to measure the lung, the larger the surface area measurement.  Subsequent refinements to the measuring process do not reduce the error, but amplify it.  The accumulation of assumptions, linearity, and categorizations compound each other to assure that the mathematics in the book do not necessarily converge on a solution.  Further refinement of the model presented could trigger a wildly different result. 

16. That transactions can be “rolled up”

The process of transactionalizing an interaction discards specific relationships and contexts which have meaning to the individuals being acted upon, but not to the aggregated whole.  Thus, the system imposes its own meaning on information removed from the individual contexts. 

17. That there is a specific scale and “yardstick” with which we can measure health care, and that we can extend measurements from this scale to the entire system

As mentioned above in the fractal measurement of the lung example, what we measure is highly dependent on the yardstick we use to measure it.  Any mention of a single measure for health (Gross Health Product) becomes highly dependent on this yardstick and the context within which it is used.  Different yardsticks will yield radically different results.

18. That we can manage the system by understanding and defining its problems

This relates to the deficit discourse mode of understanding.  It is presumed that by solving all the problems of the health care system, we will have a successful system.  This is analogous to saying that by putting out all the fires in a building, we will have a good building.  The role of positive discourse, of finding strengths and allowing these to interact to produce ever-greater health, is foreign to this mode of thinking. 

In fact, this deficit plays a central part in the optimizing function proposed.  For example, Kindig quotes Tony Cuyler,  “A need for health care is the minimum amount of resources required to exhaust a person’s capacity to benefit.”
  Thus, the basic function to be optimized in our health care system is something whose goal is to be exhausted.  This concept is about as far removed from an epidemic of health as can be imagined.  Since humanity has shown remarkable resilience over history, this optimization technique will find that there will be a never-ending set of vitalities that the medical system will have to exhaust at ever-increasing cost.

An epidemic of health would envision health as inexhaustible, and that there was no limit to how healthy one could become.  Health would be mutually transforming – people would get healthier, making everyone else healthier.

We find deficit discourse is found elsewhere in the medical system.  Berwick
 has identified the following goals for better outcomes, better ease of use, lower cost, and more social justice in health status:

1. Reduce inappropriate surgery, admissions, and tests

2. Reduce underlying root causes of illness such as smoking and injury

3. Reduce Cesarean section rates below 10 percent

4. Reduce unwanted and ineffective end of life procedures

5. Adopt simplified formularies and streamline pharmaceuticals

6. Increase patient participation in decision making

7. Decrease delays and waiting of all types

8. Reduce inventory levels 

9. Record only useful information and only once

10. Reduce the total supply of high technology medical and surgical care and consolidate it into regional centers

11. Reduce the racial gap in health status beginning with infant mortality and low birth weight

Note that all of the statements are expressed as deficit discourse.  On the surface, these goals are all worthy objectives.  However, they are focused on fighting problems, rather than dissolving them.  This form of discourse blinds the system to alternatives that are based on strengths and positive discourse.

For example, a hospital that is under pressure to achieve a goal of reducing average length of stay will focus on patients whose stay exceeds the average.  Reducing these stays will have the greatest effect on meeting their goal.  They will pay relatively little attention to those cases that have a shorter-than-average length of stay.

However, there may be an innovative alternative to hospitalization, such as home health care, patient education, or telemedicine that would allow the hospital to treat the majority the simpler, short-term cases.  This could have the effect of dramatically decreasing costs, improving a patient’s health and family relations, and avoid exposing the patient to hospital-acquired infections. 

These innovations would allow sicker patients who most needed hospitalization greater access to resources.  However, because they would remove the simpler cases from the averages, they would have the effect of increasing the average length of stay.  Things that reduce cost, improve health, reduce risk, and improve attention to the most needy are discouraged by the metric.

An immediate reaction to this problem might be that solution is to add another factor to the assessment, for example, adjusting for risk.  The underlying assumption is that we can adjust the factor (in a linear manner), and that this will then allow us to do our statistics and aggregation appropriately.  This has the effect of adding another deficit metric to the equation, with the same dynamics of the first.  Correcting the problems incurred by this metric involves adding another metric, and so on. This compounds the problem even more, leading to a spiral of ever deepening progressive deficit analysis.  The resulting explosion of statistics, definitions, categorizations, and aggregations creates an impressive array of reports and analyses.  However, this process has insidious side effects.  Rather than converging on a closer approximation to the desired analysis, the process becomes ever more sensitive to minor judgment calls.  Each layer of “correction” to the original metric introduces new levels of complexity.

The mathematics of fractals and chaos theory introduces a construct called the devil’s staircase.
  When viewed from a large-grained perspective, this staircase appears to be a simple stepped curve.  However, finer grained perspectives lead to an ever-increasing number of steps.  Greater precision, rather than converging on finer measurement of the thing being measured, simply leads to a larger value.  Infinite precision leads to an infinite measured value.

In an analogous way, the average length of stay metric is an example of the devil’s staircase applied to health.  

19. The placebo effect, mind-body interaction, racial, cultural and ethnic backgrounds, personal belief system, and family factors relating to a person’s health process are outside of “normal” medicine

Kindig’s book discusses “non-medical” determinants of health and relegates them to the third phase of a planned evolution, beginning in the year 2010.  This is after a phase of “Integrating” the health care delivery system.  It is these “externalities” to the linear, mechanistic system, however, which can contribute the greatest benefit and lowest cost.

20. That the system can look ahead and understand future consequences of today’s activities

Transactional analysis, for example, will cause a lumber company to over harvest its land in order to make short term economic goals.  The long-term costs of the process are lost in the immediacy of the bottom line by which the company is measured.  Similarly, a health care system driven by short term transactional analysis of its behavior will be unable to look ahead to take action to prevent future problems.  The planning horizon and the economic metrics clash; the short term solution will be the one most favored.

21. That the “law of increasing return” is not evident in health

The work of Brian Arthur at the Santa Fe Institute deals with the notion of law of increasing returns.  He introduces many of the concepts central to the new economy: lock-in, path dependence, network externalities, role of small historical events, positive feedbacks, competing technologies, winner-take-all.  Health and health care, particularly as expressed in the “epidemic of health” concept, exhibits many of these characteristics of increasing returns.  If society becomes healthier, this will tend to increase its health even more, in a virtuous circle.  This circle is not limited by the economics of scarcity, but rather the connectivity, trust, community, literacy, and knowledge we share.

Conclusion


The assumptions made in the transactional health care model have several effects:

· They reinforce an “inside medicine” view of health, that it is a medical problem, not a personal, social, or cultural problem.

· They cast doubt on the arithmetic manipulation used throughout the book.

· That conclusions reached using this approach do not even serve as first approximations. They are highly sensitive to initial categorizations and aggregations. 

· They blind the reader to other ways of viewing the problem of health care by focusing on deficit discourse, the economics of scarcity, and the “health is an industry” model.

An alternative perspective, based on the notion of transformation rather than transaction will be next paper in this series.
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