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With every mistake we must surely be learning

G. Harrison (1)
But when we find that what is happening is contradictory or confused or isn't doing what we expect, then we should change our thoughts to reflect what is happening. And in simple situations we do. When it comes to things that matter to us, though, it seems we generally don't. Now this is rather odd, because the things that matter are where we ought to be especially coherent.

                                                 D. Bohm (2)

This paper will deal with something that matters: the difficulties physicians face in making the necessary changes in their way of thinking to achieve better therapeutic results.

My interview with David Bohm

I will devote some space describing my interview with David Bohm dated in 1984 and located in Jerusalem.

Then, I was working as a full time child psychiatrist in pediatric oncology in Hadassah's Hospital in Jerusalem. I used to spend a lot of time working with a young social worker. With her I used to see the families of the children in treatment in pediatric oncology. One day she told me that, according to what I was always telling her, I should meet D. Bohm , who was her uncle. I remembered him from my high school physics text books. He was a theoretical physicist who later developed an interest and also explored basic issues on psychological and existential problems. My insistance in only reading his papers did not help and finally I met him for a few hours before dinner in a house of a distinguished Jerusalemite family.  Bohm was part of Oppenheimer's team that developed the atomic bomb and in the McCarthy's era he had to move to England where he died in 1992.

When he asked me to raise an issue I told him about a problem that I have been unable to solve during my twenty years of experience in the field of psychosomatics, the problem being how to apply the results of current research to clinical problems. Then he asked to me how do we do research in Medicine and I explained to him about operational definitions, sampling, randomizing groups, statistical analysis between variables, conclusions, etc.

Honestly, my hope was that he would tell me that in principle evrything was ok in our way of researching and the only problem that he could see was my being impatient. That with time, not simple twenty years but maybe another two hundred, this gap would be overcome. But instead of that his answer was: "Like this you will never bridge the gap. This kind of research will produce only more 'research' -he made "quotes" signes with his fingers- that will produce more research about the previous research and so on and you will never enter the clinical field as you want. The way to be close to clinical solutions is never to leave the clinical field and to research inside it".

He went on saying "your way of doing research is too digital, it seems too much influenced by the computers, what I would like to suggest , he said, it is to be more analogical, more imaginative"

I dare to ask: " Is it not that analogical thinking is pre-scientific and not really scientific" He looked at me with some kind of mercy saying "may be that analogical thinking is pre-scientific in medical school but it is not in Physics. And by the way this is how we did the bomb".

Then he asked me if I know what a model was.  I believe that I knew but why not enjoy more teaching so I said "No".

His reply was: "A model is a representation of reality. What you should do is to build up a model of how to solve a clinical problem and to test that model. The parts of the model that work for solving the problem you keep them. The others you change them, then you test the model again and so ad eternum".

After a while he was called for dinner. I went away with the feeling that my scientific life was changed for good. 

Further readings allow me to understand that what he describes was, in essence, the methodology of operational research that was developed in England during the second world war (3). In clinical research it represents a new epistemology (a new way of thinking about something).

In essence it is an interdisciplinary activity for dealing with problems in which the experimental methodology can not be used. In England it was used with the issue of the locations of radar stations during the Blieztkrieg. Also it is used in armies and in business administration when the experimental approach is not appropiate because we can not use a control group that will lose the war or a company that will not give profit. And after the Second World War to this  field (mainly bussiness administration) went operational researchers. The conclusions of operational research could be formulated also in mathematical models. And being mainly an interdisciplinary activity, extrapolation of ideas and attitudes from one profession to the other is a usual practice.

As I said the interview with D. Bohm changed all my professional life. Its influence was not only on how I would approach my future activites but also on how I looked back at my professional past. I began to see that some rudiments of the notion of working with models were there from the begining and all along my previous practice. I was using in my work the notion of models without being fully aware of it. 

In 1963, in Argentina, I began my psychiatric training and practice mainly in child and adolescent and family psychotherapy under the strong psychoanalytic influence typical of Buenos Aires (which in term of practitioners and patients is the most or one of the most developed places of the world). Then and there, the English Kleinian psychoanalytic school was the dominant. So, in psychotherapy with children, I learned to do what it is called a diagnostic free play hour when we first saw a child. We were supposed to pick up, through observing the child's  play, drawings, verbal associations and comments and of course our countertrasference (meaning our feelings during the session) the "unconscious fantasy of illness" and the "unconscious fantasy of healing" as a guide to all our future psychotherapeutic intervention with that case. 

Really I consider that these unconscious fantasies could also be considered "models" according to our definition: they were, the explanatory beliefs of the child on the nature of his/her problems.

From 1976 I worked in Israel in the Department of Child and Adolescent psychiatry of the medical school of the Hebrew University. Soon I became the Clinical Director of our community clinic where I worked together with pediatricians, epidemiologists and public health nurses. Through that work of cooperation with them, I became involved in following up their programs of prevention in the community and observing our difficulties.  For example diet and excercise programs for the prevention of high blood pressure, beautifully designed, never got as good results as expected because of the ignorance of a very important factor: the beliefs of the community on the nature of high blood pressure and the role of diet and exercise in their lifes. The gap between the community models and the models of the professionals was never considered as a factor in the planning of the prevention programs.

After 1984 the year of the interview with D. Bohm, I moved to Canada and the I began to use, this time more consciously, the notion of model in my daily work. According to my previous experience I was suppose to work, after my arrival there, as a psychosomatician helping the pediatricians. But for all kind of political reasons I finished as the clinical director of an inpatient psychiatric ward for children and adolescents. We decided to open the doors of the ward to the community and we began to get a kind of pathology that I was not used to. So I had no alternative but to extrapolate models from other places and other experiences to the new one. For example I extrapolated to the unit elements from military psychiatry, from systems theories and from computation. 

We transformed the low morale ward into a very successful crisis intervention unit that with a relatively small staff served as an emergency psychiatric service for all the children and adolescents of the Canadian Province of Manitoba. And I believe that the succes was related to what I learn from D. Bohm on models operational methodology (4).

One of our main therapuetic tools in the treatment of suicidal teenagers was a new model of crisis intervention that mainly tried to redefine the meaning of the crisis of the suicidal teenagers and through increasing their morale to revert the demoralization processes that they suffered. As a result of this process we were able to keep them in the community as outpatients or to re-insert them after a short one week admission.

In order to redefine the meaning of the suicidal crisis, first we have to know how the adolescents defines it. And not only was it important to know the definition of the adolescents but of other actors of the crisis: the family, school, peers, social agencies involved. And not only them: we also descovered that it was very improtant to know how the members of our own staff see the crisis: how optimistically or pesimistically, how much conflict there was between them, etc. 

Again this exploration of how these people define something, in this case a crisis of a suicidal teenager, leads us again to the field of models: how a person sees a crisis is his/her model of the crisis. According again to our definition their way of defining the crisis was their model of the crisis. So from being mental health professionals working in emergency psychiatry, we became specialists in diagnosing the models people have.

During this period, one of the discoveries of the crisis intervention unit was that a new role was necessary in order to be successful in dealing with cases of teenagers suffering from diabetes, asthma, cancer, etc, who were non-compliant with medical treatment.

The second largest group referred to the crisis intervention unit were adolescents with severe behavioural problems who also suffered from a serious medical condition (diabetes, asthma and cancer). Usually in these cases the expected role of the child and adolescent psychiatrist is to assess the nature of the behaviour that is interfering with taking the medication. That behaviour can be then defined as self-destructive, manipulative or histrionic. Through the use of assessment techniques for the identification of the patients' conflicts, personality traits, fantasies, etc. and by observing and analyzing the interaction patterns of their families, I was expected to give an answer to the pediatricians. I have to confess that in most of the cases I failed in that kind of clinical-detective role.  

Progressively, I moved from analyzing the compliance problems from an individual and family, patient-centered point of view, to observing the conflicts inside the medical team  and the incoherencies of the medical model used for dealing with the illness. New clinical tools developed through the functioning of the crisis intervention unit, allowed us to analyzed this kind of intersystemic conflict not only inside families and between families and staff but also conflicts inside the teams involved in the treatment of the child.

Conflicts between models inside the medical team

In some cases of non-compliance (5), we found these conflicts inside the medical treatment team. For example the non-compliant behaviour could appear when there are different covert opinions on how to manage a case by different members of the team (for exmaple between the attending physician and the clinical director of a unit). 

"An 8-year-old girl suffering from a serious chronic illness was referred to the crisis unit for a brief inpatient assessment because even though she consciously knew she has to eat in order to improve her prognosis, she was refusing to do so. The typical assessment (psychiatric, psychological, occupational therapy and school) did not provide much information about her individual psychopathology. From family interaction we could speculate about ambivalent feelings of her mother towards her, but individual and family psychotherapeutic attempts did not improve the situation. Finally, while discussing the case with all the medical team in charge of the management of her chronic condition, I became aware of the deep, covert difference of opinions between the attending physician and the clinical director of that medical unit about the importance of weight gain and the amount of weight gain needed. Making theses differences explicit and then developing a treatment protocol with the agreement of everybody, produced clear, fast improvement of the girl's eating habits without any added psychotherapeutic intervention, either individual or family oriented" (5).

Incoherence of the model

The other situation that I observed was the case of non-compliance due to the incoherence of the medical model used to explain an illness, for example in diabetes.

"A diabetic teenager seriously threatened her life on many occasions by refusing to use her insulin. As in the previous case the usual assessment did not reveal useful information on how to deal with the non-compliant behaviour, nor did the psychotherapeutic attempts at the individual and family levels result in any change. The crucial fact in this case was that the two sisters of the patient suffered from severe diabetic complications even though they were compliant with the recommended treatment.

Through direct daily observation of her sisters' condition, she already "knew" the same incoherence that experienced diabetologists feel in relation to the explanatory model of the illness, namely, that the better control of blood glucose levels does not necessarily mean fewer complications. The open discussion with her about the different opinion of the team and her concerns about the validity of the treatment in the light of her sisters' experiences led us to conclude that this was the only way to attain some improvement, and it did result in a change in her behaviour and in the proper use of insulin."

It was my impressions that some experienced diabetologists know that the generalized basic idea that better glucose level control means fewer complications is too simplistic. The adolescents referred to us, who according to certain nosography fall into the category of "conduct disorders": these patients are good thermometers of epistemological incoherence. They are, conscious or unconsciously, very sensitive to non-explicit disagreements among adults in their different social and medical settings.

This incoherence and weakness of the medical model has to be faced, made explicit and discussed with the adolescent, and many times with the acceptance that there is no alternative but to try the recommended medical treatment, compliance is achieved without addressing any major issues of the patients' emotional personal or family life.

The epistemological, administrative and emotional obstacles
Why is something so simple as rethinking models so difficult in medicine?

Bachelard (6) described the epistemological obstacle, the cause of stagnation and regression in the advancement of science, as being located in the act of knowing in itself. 

One of the elements that I found in trying to introduce operational methodology to physicians was their need for things to be measured and for them to be “measured” means using statistics. Their ignorance on the aspects of Mathematics applicable to operational research (7) like linear programming, inventory modeling and decision making theory, leads them to believe that to work simultaneously with models and to make measurements are incompatible and can not be scientific. This is something that faculties of medicine have to address: how to expand the mathematical knowledge of physicians so that they can use other approaches.

In a previous paper, I described how this epistemological obstacle is always part of a cluster of another two obstacles: the administrative and the emotional (8).

The current accepted policy for publishing scientific articles and books dismisses errors.  Writings on failures are not welcomed (9).

Also the policy for granting research funds approves research that will lead to more research but not the ones that question the basic assumptions of current  (failing) medical models.

In 1985, during a short sabbatical in Bristol, England, I was supposed to help in building up a psychological profile of what would be a good adolescent candidate for the use of the insulin pump. I was informed by the diabetologists that the previous problem in the management of diabetes was how to deliver insulin in a more pancreas like way: sensitive to immediate changes of glucose levels in blood. This was supposed to be accomplished by the insulin pump that delivers insulin in a more pancreas like way. The problem was that in many cases teenagers refused the use of the pump. One of the reasons of that rejection was that the pump limited their physical activities. But the basic point for me was that when I asked the diabetologists if they "like" the pump, their answer was ambivalent. The source of this ambivalence was based in some publications that indicated that there were not less complications with the use of the pump. Then I wonder a) if the counter-transference of the diabetologists, meaning their non-conscious ambivalent feelings towards the pump, was perceived by the patients and thus compliance was jeopardized and b) if the basic model of the illness, better glucose control in blood equal fewer future complications, could be wrong.

Regardless of its scientific value, requiring proof more than the anecdotal situations to which I refer, my experience was that suggesting to diabetologists that the basic model could be wrong, elicits deep emotional defensive responses. At this point it is not important whether the simple thesis that the basic diabetic model could be wrong but the emotional reaction of the physicians which is interesting.

This reaction, that I called the emotional obstacle, is related to

a) the use of the theoretical model of an illness as a defense against anxieties produced by the fact that physicians has to handle that illness

b) the consequential identification with the model by  physicians 

In illnesses with uncertain outcome like diabetes its practical daily management nevertheless requires certainty in the physician. This fact produces a situation in which to question the basic model causes anxiety in the practitioners. Little by little this tool of avoiding anxiety becomes the "flesh" of the physician mind and any attempt to question current thinking and practice, shakes the ability of the physician to cope with daily work. Therefore there is resistance to the possibility of questioning the "basic" model of an illness. This image of the model as part of the "flesh" of the physician leads us to the concept of epistemological rounds as a tool for overcoming this problem.

Epistemological rounds
The idea of the epistemological rounds is based on the anatomo-pathological rounds that we used from the beginning of our studies in medical school. Nobody doubts the need for anatomo-pathological rounds: they are based on the medical tradition that we learn from failure. I remember the amphitheater of anatomy of my Medical School where the motto over the entrance door was (in Latin) “the dead teach the living”, meaning that failure could be a teaching experience. The cadaver can teach us. So the need for pathological rounds. 

If it is acceptable to see the failure in the cadaver it should be possible to see the error in our own minds. The cadaver is in our thinking; our models have parts that are already dead; there is an "illness" in our models of illnesses.

A way of solving this is to make our own thinking "external" through attempting to formulate or making explicit our own model: to put it on the dissection table, to stand back from it, to understand that it is not our flesh that was incorporated to it: it can be viewed as a foreign body from all corners and directions, dissecting it to "see" where it is pathological, dead. This is what I propose we can accomplish through epistemological rounds. These rounds will be the instrument through which we could can put our models of illnesses on the dissection table. 

If we accept the need of "dissecting" our models, we need a methodology for making explicit the underlying explanatory models of illnesses. 

What I was trying till now were the following approaches:

1 - To try to make explicit the professionals' model from the reading of their books and scientific articles. This means  the use of hermeneutics, the techniques of finding the "hidden" in texts. Hermeneutics was used in analysis of religious texts and also in more modern times for literary text analysis.

2 - The other technical approach, is an anthropological one. Extrapolating again, anthropologist, mainly the school of Levy-Strauus, studied myths (also some kind of cultural models) trying to analyse the cultures as a whole (11). Anthropologists live inside the culture and reach conclusions. We have to find a way of doing it that will not disturb the activities of this "culture" (professionals, patients, their families and communities) and also that all this process will be accepted without feeling of uneasiness like being taking as objects of a kind of laboratory experiment, some kind of guinea-pigs, and respecting the dignity of everybody. 

3 - The study of clinical failures:

It means to make explicit and to improve our models through learning from our mistakes, from our clinical errs.

I have the opportunity to learn about new attitudes and new developments in teaching mathematics. In these new developments the teachers take the errors, the mistakes of their students, in a different way than the usual and that  seems very useful for all the learning process. When a student mistakes in solving a mathematical problem what the teacher tries to do is to find the underlying mathematical theory or assumption (or model) that leads to that mistake. Always the teacher find some coherent, "intelligent" model under the mistake. We are talking about university level teaching of Math and not simple errors of attention. For example about attempts of university students to solve a mathematical paradox. From that starting point of the model that produce the mistake, the teacher works with the students in order to deeply improve their knowledge of mathematics (10).

Could we do the same with our clinical mistakes? May be that if we could find the logic coherent explanatory construction that produce the mistake then we could try to change it in a more effective way. But again for that we have to make explicit our mistaken model.

Like the university mathematics teachers we have to try to find out what is the implicit model under our clinical failures and from there to build up a new model, more efficient. This process will have the advantage of a direct impact on our clinical daily activites that in itself will be a very desirable process.

So we take every failed case as an epistemological message on our current model: the error is telling us that something is wrong with our present model. In a kind of epistemological autopsy, on a weekly or monthly basis medical departments will have rounds in which they will discuss the message given by their clinical failures on their explanatory beliefs on illnesses in their specific fields (diabetology, oncology, etc.).
In these epistemological rounds we gather a group of professionals working in a specific field to discuss their clinical errors, to find the model, the assumption that is at fault. The next step is to modify the faulty model and to create a better, more useful, one. We are in the middle of the process of conceptualizing the technical aspects of these gatherings. In this paper I want simply to raise the idea of the epistemological rounds. 

I can already imagine that in order to begin to work as I suggest, we will have to change certain usual attitudes towards some general issues so we will have to overcome resistances. One of them will be what I described before as the adminstrative obstacle. This obstacle is connected to political and cultural issues in our profession. 

As we are not used to talk nor to publish about our failures it will difficult to make them the center of any activity. And also inside our scientific culture, there is a strong trend to fund research for getting more data and not for research on testing the curent models.

We have to begin to think in a different possibility rather than going on gathering more and more data. The other possibility that I am suggesting in this paper is, simply, to begin to look at the universe of existing data in a different way.

Conclusions
The objectives of this paper are:

a)  to address the readers' attention to the possibility of  adding a new methodological approach in health sciences i.e. an operational one to the established experimental and epidemiological 

b)  to emphasizes the importance of addressing the problems of erring in a different way: to give value to our errors as indicators of incoherence in our basic models

c)  the need in illnesses where compliance is a problem of considering the whole structure of patients-professionals explanatory models

d)   to describe the combination of epistemological, administrative and emotional obstacles   of health professionals and of the health culture as a whole that jeopardize the inclusion of the operational way of thinking with its potential insights into faults in our models of illnesses

e)   to propose a new technical instrument that I call epistemological rounds for overcoming these obstacles.
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