Finding out about causal influences in different ways.
Russo and Williamson asserted that two different types of evidence are used for causal claims in health sciences, namely mechanistic and probabilistic evidence . Weber stated that applying Ronald Giere’s theory of probabilistic evidence would be sufficient . It will be argued in this paper, that it can be useful to think of different types of evidence, at least when interpreting randomised controlled trials results. However, the second type of evidence does not necessarily has to refer to mechanisms.

Results of randomised controlled trials need to be interpreted. One could just select treatment outcomes and choose those treatments whereby there is the longest survival or the longest disability free survival. One could also choose the highest number of offspring and this is what happens in evolution through natural selection. However, no matter what kind of outcome criterion one uses, although the outcome will gradually change in the desired direction, it will take a long time and one might not get the best outcome. Evolution created the human eyes and ears, but, if an engineer could start from scratch, a very different design would be selected. Weber discussed the hypothetical example of smoking and asbestos in houses, whereby smoking outside would have a similar mortality as staying inside with asbestos. There are in this hypothetical example no public health grounds to choose one or the other. However, it is also clear that, knowing underlying processes, one would like to advise people not to be in a house with asbestos and not to smoke either and only looking at the outcome will not clarify this.

One of the underlying ideas of evidence-based medicine is that one willingly accepts wrong treatments in order to improve average results . This is not a problem, if one can immediately observe the results. If antibiotic or antipsychotic medication does not work, one can change it. However, if one wants to prescribe treatment and the result will not be known for at least two years the situation is more difficult. In oncology one prescribes chemotherapy to prevent or delay recurrences of the tumour and in psychiatry one prescribes antipsychotic and antidepressant medication to prevent relapse. Not everybody will get a relapse, but one prescribes medication for everybody. This is often a sensible thing to do following Einhorn, if the chance of a necessary intervention is fairly high. For example, if a treatment is necessary for 80% of the patients and not for 20% of the patients, one tends to prescribe it for all, if one cannot identify the subgroups. If one just gambles, and offers the treatment to 80% of the patients and not to 20% of the patients one will only offer 68%, i.e. 64% + 4%, of the patients the right treatment, i.e. less than 80%. 

Sometimes it does not matter that one gives treatment to people who will not benefit from it. A successful intervention to prevent suicide is to limit the amount of paracetamol tablets people can buy in one pharmacy. One might think that people, who want to kill themselves, would not find it too difficult to go to another shop as well, but in practice many people don’t. It can be somewhat cumbersome, if somebody who needs paracetamol for chronic pain needs to go to the pharmacy more often, but on weighing the pros and cons the research findings are in favour of limiting the amount of paracetamol people can buy in one pharmacy.

The situation is different, if one prescribes antipsychotic medication for people with schizophrenia to prevent relapse, because antipsychotics can have severe side effects such as weight gain, diabetes and cardiovascular disorders. Similarly, chemotherapy to prevent recurrence of cancer can have severe side effects as well, such as infertility and risk of another cancer. Therefore, one would like to be able to predict for which person the treatments will be necessary. The problem is that, if the treatment is necessary for a large number of people but not all, one has to be fairly successful in predicting before one outperforms chance. One might hypothesize about possible causal factors for a relapse in psychotic disorders and suppose one is correct in 50% of the cases and for the other 50% chance determines it. In that case one will be right in 84% (50+0.5*68) of the cases. However, if one is only correct in 25% of the cases and in the other 75% chance determines it, one will only be right in 76% (25+0.75*64) of the cases, i.e. less than 80%, while one clearly has discovered something. In this hypothetical example, if one only looks at the effects, one would still say that it is better to treat everybody, because with 25% correct prediction one does not outperform chance. Being able to predict treatment results for 25% of the patients does not imply that one has discovered mechanism, but one has discovered something potentially valuable .

The intuition is that one has gained some knowledge by increasing accurate prediction from 0 to 25% correct, but in implementing the randomised controlled trial results, the rational decision is still to follow Einhorn and just treat everybody. Thinking about different forms of evidence can clarify this.
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