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FOR IMMEDIATE RELEASE
Orthomolecular Medicine News Service, January 3, 2012

Every Good Doctor Must Represent the Patient:
The Malfunction of Evidence-Based Medicine

by Daniel L. Scholten

(OMNS, Jan 3, 2012) What follows is an innovative new paper that we feel deserves
publication. We concede that this article is a stretch for OMNS in both size and content.
However, the nonstandard but thought-provoking aspects of this work need to be presented
and we choose to let our readers read or delete. - Andrew W. Saul, OMNS Editor.

As part of their recent OMNS critique of the practice of "evidence-based" medicine (EBM)
http://orthomolecular.org/resources/omns/v07n15.shtml (1), researchers Steve Hickey and
Hilary Roberts argue that the legalistic requirements of EBM, such as its insistence on
treatments that have met the "gold standard" of "well-designed, large-scale, double-blind,
randomized, placebo-controlled, clinical trials", actually prevent doctors from effectively
diagnosing and treating their patients. In this article, | would like to elaborate on this part of
their argument, which they warrant with a piece of cybernetic common-sense (2) known
variously as the "Good-Regulator" theorem (GRT), or "Conant and Ashby" theorem, after the
researchers who published its original proof. (3)

No need to worry about the technical jargon. If you can read these words then you have
already understood something important about this result from the system sciences, even if
you don't call it that. (4) Likewise, if you have ever used a street map to navigate a new city, a
book index to browse the contents of a book, or perhaps an x-ray image or lab report to
diagnose a patient's ailment, then you are already quite comfortable handling at least the gist
of this conceptual power-tool, which can be paraphrased as follows: every good solution to a
problem must be a representation of that problem. (5)

What's It All about?

Here are several other ways to paraphrase the theorem:

e Every good regulator of a system must be a model of that system.

Every good key must be a model of the lock it opens. (6)

Control implies resemblance.

Identical situations imply identical responses.

The basic idea of the theorem can be illustrated with simple thought experiments. (7) Just



imagine trying to order a meal in a new restaurant without using a menu, or assemble a piece
of furniture without an instruction pamphlet, or diagnose diabetes without a blood-sugar lab
report. Of course, you could probably muddle your way through any number of situations with
roughly the same basic set of skills that was available to our preliterate ancestors, but the
unassailable fact of the matter is that maps, menus, x-ray images, and medical lab reports are
potent performance enhancers and without them we risk getting lost, going hungry, or
medically misdiagnosing. (8,9)

Why is There a Problem?

The truth of this can be easily obscured. One problem is that some representations are clearly
better than others. At the extreme we have outdated maps, poorly written instruction
pamphlets and menus with mouthwatering images that turn out to represent bland, salty, or
greasy food. Another problem is that representations - from street-maps to MRI scans - can be
costly to prepare. Furthermore, the expertise required to prepare or use them is costly to
acquire, as measured by the years, dollars, and brain-sweat it takes to complete one's formal
education. The upshot here is that those paying the costs of such representations might
reasonably wonder whether those costs outweigh the benefits. Perhaps there is a cheaper
way to enhance the performance of our system regulators, to find "good solutions" to our
problems, and "good keys" to fit the locks we wish to open.

One common work-around is to rely on a memorized "mental model." Although this approach
works fine for simple tasks, such as a quick stop at the grocery store to pick up extra milk, as
soon as a task becomes even moderately complex, the limitations of working-memory (10)
quickly render this approach useless, little better than using no representation at all. Another
approach is to simply avoid the sorts of complex behavior that require us to use external
representations. In the end, we must all rely heavily on this approach, if for no other reason
than because the cost, time and effort required to learn how to use, say, ultrasound imaging
equipment, necessarily blocks one from simultaneously learning to use, say, actuarial
modeling techniques, or perhaps the Hubble Space telescope. To choose is to renounce. But
this approach also has its limits and the total avoidance of such complex behaviors - perhaps
due to illiteracy, innumeracy or maybe a deliberate decision to return to a preliterate hunter-
gatherer way of life - is just a different sort of burden.

Yet a third way to dodge expensive models or modeling expertise is to look for "multipurpose”
representations; for instance, generalized maps, menus, and user-guides, that can be reused
for many different cities, restaurants, and types of equipment. (11) According to Hickey and
Roberts, this third approach is actually the one that EBM advocates.

One Key Cannot Fit All Locks

They illustrate their argument with the above-mentioned lock-and-key paraphrase of the
Good-Regulator theorem. To follow it, we start by making the analogy that a given patient's
symptoms are a a "lock" the doctor hopes to "open." It follows then, by the Good-Regulator
theorem, that the doctor's diagnostic and therapeutic behaviors must "model" (represent)
these symptoms. A critical qualification to be added, however, is that the doctor must model
these symptoms as they occur within the specific context of the patient's genotypically and
phenotypically "characteristic anatomy, physiology, and biochemistry." (12)

Of course, this does not mean that the doctor must perform some outlandish Jim Carey-esque
caricature of the patient, perhaps donning the patient's same clothing, hairstyle, speech
patterns, behavioral mannerisms, etc. Rather, it means that the associations that arise
between the doctor's diagnostic and therapeutic responses and the patient's symptoms must
be characterized by the same sort of conventional reliability that holds between the splashes
of color on, for example, a map of Manhattan and the real streets, parks, and buildings in the
actual city of Manhattan.

If that splash only occasionally represented Lincoln Center - or if it sometimes represented
Central Park, and sometimes, say, the South Street Seaport - you would surely be confused.



Even though one could use the same given splash on a map to represent two or more real-
world landmarks, common-sense and strong cultural conventions require each given color
splash to reliably represent just one particular real-world location. As established by Conant
and Ashby's Good-Regulator Theorem, a doctor's responses must have the same sort of
reliable association to a given patient's symptoms. This reliability allows us to construe the
doctor's responses as a representation or model of the patient's symptoms. (13) "Evidence-
based" medicine (EBM), with its insistence on treatments that have been confirmed by "well-
designed, large-scale, double-blind, randomized, placebo-controlled, clinical trials" (14) will
almost always cripple a doctor's ability to model symptoms as they actually occur within the
anatomically, physiologically, and biochemically specific context of a given patient. By way of
analogy, we might consider a whimsically allegorical "evidence-based locksmith" (EBL)
attempting to open a particular lock with the latest and greatest "Whiz-Bang EBL Master Key,"
recently developed in accord with results determined by a meta-analysis of hundreds of "well-
designed, large-scale, double-blind, randomized, placebo-controlled clinical trials." Those
trials have determined the absolute critical attributes of the perfectly average key, and the
patently absurd claim is that the Whiz-Bang Master Key, by virtue of its perfectly average
attributes, can now be used to open any particular lock.

Pretty silly, isn't it.

Clearly such a perfectly average key would open very few locks, if any. To reason otherwise is
to commit the "ecological fallacy," which Hickey and Roberts summarize as "the assumption
that a population value...can be applied to a specific individual." (15) If one tries to shove such
a key into some particular lock, twisting and pulling in an effort to force it, then that violates the
Good-Regulator Theorem, which reminds us that a good key must actually fit the lock it's
supposed to open, not some other lock, and especially not some hypothetical perfectly
average lock. The same goes for actual medical practice.

EBM Stops Doctors from Effective Practice

We still need scientific research and the data it presents. Representations are potent
performance enhancers. Just imagine what our lives would be like without grocery lists, the
periodic table of the elements, and ultrasound imaging techniques. But however obvious and
abundant the evidence might be, medical judgment is impaired by an apparent lapse of
common sense. The practice of EBM may well be a consequence of the legal system and
pharmaceutical corporate bottom line. In other words, money.

But whatever the cause of such impairment, the limitations of real people, real illnesses and
real doctors point to the reality that EBM is DOA. The patient is not a statistic. The treatment
should not be a statistic. Every good doctor must represent the patient. Personally.

(Daniel L. Scholten has a degree in mathematical sciences and over 12 years of information
technology experience as programmer, analyst and consultant. He founded the The Good-
Regulator Project [http.//www.goodrequlatorproject.org], an independent, volunteer research
effort dedicated to increasing public awareness and understanding of the crucial role played
by models and representations in the regulation of complex systems.)
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his or her own behavior in the context of the given conversation.
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10 For a recent accessible discussion, see Klingberg, Torkel, 2009, The Overflowing Brain:
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30, 517-536.
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