
 

4 Knowledge does not equal evidence — what to do 
with what we have evidence for? 

“No evidence without patients! EBM starts with patients and ends with patients!” 
(Hywel Williams)216 

4.1 Knowledge versus evidence — why the distinction is important 

Evidence and knowledge are often used almost interchangeably in common lan-
guage. To say that one has something on ‘good evidence’ to most people means 
to know something or at least to be pretty sure about the facts. ‘Knowledge’ in a 
philosophical context however deals more with the questions “What is know-
ledge?” and “How do we acquire knowledge?” The last question is the one which 
is most closely associated with the overarching question of EBM about how we 
can acquire evidence, and what makes the acquired evidence, “good” evidence? 
In the medical context it seems to be ambitious to claim to have knowledge, let 
alone absolute knowledge, since medical facts are changing at a rapid pace. Evi-
dence about disease and their possible cures grows exponentially. It is important 
to understand how we are supposed to use this evidence, and why medical evi-
dence and medical knowledge are distinct from, but dependent on each other. In 
one important paper about the topic by Silva and Wyer, titled: “Where is the wis-
dom?…”217 the authors even go so far to claim that we need medical ‘wisdom’ 
because they ask the question: “how does knowledge lead to wise and just ac-
tion?”218 and are thereby encompassing with one question a huge part of the prob-
lem of medical ethics. So we have medical evidence, medical knowledge and med-
ical wisdom. The question is how we understand each of these and their importance 
in the practice of modern medicine? 

The term ‘evidence’ will mainly be questioned in the chapter. However, the 
full term is ‘evidence-based medicine’ and therefore the question if medicine can 
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be based on evidence must be asked as well. Some authors, among them Ross 
Upshur, argue that we should not understand medicine to be based on evidence 
since that would mean a type of philosophical foundationalism which ‘evidence’ 
cannot uphold as such. Upshur interprets evidence as too rigid because it is only 
based on RCTs, leading to results that are not usable for the individual patient. 
Therefore it cannot, in his view, be a solid base for medical practice.219 However, 
as we have seen, the EBM movement acknowledges the deficiency of its early 
approach and strives to make the evidence-base broad enough to make it applica-
ble to all patients by including many types of research in medical practice.220 I 
even go one step further and argue that medical research and medical practice 
should be separated to solve the problem of bringing the available evidence to the 
patient by using many more methods than just RCTs. So medicine can be based 
on evidence if the division between robust and statistical evidence for research on 
the one hand and robust but fluid evidence based non-randomised studies, exper-
tise, tacit knowledge, values and patients wishes in medical practice is assumed. 
This means that the evidence base is rather broad, but in an endeavour like medi-
cine, were literally all kinds and types of people need to be included, a broad evi-
dence base can be the only solution. Too narrow a base, as in just allowing the 
most robust research evidence, reduces all patients to ‘averages’ for whom it is 
enough to use rigid guidelines. Personal care would be non-existent in such a sce-
nario and that would be counter-intuitive to medicine being understood as the en-
deavour to heal individual patients.  

The main focus of the chapter however will be on the distinction between 
evidence and knowledge in and for EBM and why this distinction is so important 
on the one hand, but can lead to danger on the other, if and when the best 
knowledge is not similar to the best evidence for the individual patient, i.e. does 
not lead to ‘wise and just action.’ Evidence hierarchies will be discussed, because 
they stand for a certain rigidity in the EBM approach, but also illustrate the flaws 
of that approach, especially when the overall hierarchy is deemed more important 
than the robustness of its different steps.  

4.1.1 Possible definitions of ‘evidence’ and ‘knowledge’ for EBM 

Even though it might be easy to accept that it is called evidence-based medicine 
and not knowledge-based medicine, this acceptance does not yet define the term 
‘evidence’ or even gives a good explanation. The importance of separating medi-
cal research from medical practice also plays a role for the definition of ‘evidence.’ 
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Medical research produces ‘evidence’ while medical practice uses it. As has be-
come clear in the previous chapter, solutions to the problem of external validity of 
research trials play a vital role in making the produced evidence usable for the 
individual patient. The attempt to define ‘evidence’ especially for medical practice 
will therefore look at the problem of external validity again, in the context of epis-
temology.  

The definition of evidence most often used is “grounds for belief” or “good 
reason for belief”.221 For the sake of clarity, and although there are more defini-
tions available in philosophy of science, I will use this definition as the basis for 
my argument. ‘Knowledge’ on the other hand is most often defined as ‘justified 
true belief’.222 223 ‘Knowledge’ therefore contains a truth element which ‘evi-
dence’ is lacking. This difference is the smallest common denominator on which 
most philosophers of science can agree upon.224 And the difference will be signif-
icant for EBM and is already manifest in the name. It is not called ‘knowledge-
based medicine’ since contrary to knowledge, evidence is changeable and grada-
ble. Evidence is falsifiable, so there is no inherent truth element. Evidence is also 
under constant review and change, but based on carefully conducted and com-
pletely published research, it is possible to say that the available evidence at that 
point in time is the best one. Although one has to understand the above sentence 
in an idealised world. Throughout the dissertation it will become obvious that 
EBM is a long way away from achieving the ideal of always using the best evi-
dence at any given time because of its many methodological problems. 

Since evidence is understood as ‘good reason for belief’, the question that 
should be asked is, what ‘good’ reason actually means and what transforms ‘evi-
dence’ into ‘good’ evidence? That precludes that evidence can be either ‘good’ or 
‘bad’ and the question can be asked. The same question for knowledge would not 
make sense, since knowledge can ever only be incomplete. It cannot be ‘good’ or 
‘bad’, neither can it be false since false knowledge would not be knowledge at all. 
Knowledge seems to me to be value-neutral. It has a truth factor and needs to be 
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justified and there is also the possibility to gain and lose knowledge, but know-
ledge as such does not transfer value judgements. However, even if knowledge 
itself is presumed to be value-neutral, that does not mean that there are no values 
attached to knowledge. Values do enter into knowledge for example if and when 
we appraise the knowledge of a particular person. It would be possible to claim 
that a person has no knowledge about a particular topic and should give no recom-
mendations accordingly.  

It can be argued though, that a physician had bad evidence for a treatment 
decision. Ben Goldacre gives an example for such a case out of his own medical 
practice.225 He had prescribed the antidepressant reboxetine to a patient, after he 
had consulted the relevant literature and learning that it was better than placebo 
and equally good to most other antidepressants. Goldacre, together with the pa-
tient, opted for this particular treatment. It turned out though, after a meta-analysis 
was conducted, that the treatment had quite significant side effects. The published 
data Goldacre has had access to at the time of prescribing the treatment, was based 
on only one trial which looked favourable but was not representative for all the 
accrued data concerning reboxetine.226 This represents a case of publication bias. 
The evidence which Goldacre had based his decision on was bad, his knowledge 
concerning the particular treatment however had merely been incomplete.  

“Being mistaken is not the same as being unreasonable. To the extent that 
one respects one’s evidence, one is not unreasonable even when one is wrong.”227 
Although the statement in and of itself is applicable, this ‘being wrong’ in medi-
cine can have dangerous consequences. Therefore, the evidence on which medical 
decisions are based must be as ‘good’ as possible and it must be ‘objective’, i.e. 
not 'one’s evidence,’ but the best available evidence at the time. Hence, ‘good 
reason for belief’ as such is a necessary but not sufficient condition for clinical 
decisions.  

What we do with the available knowledge and how we obtain the knowledge 
might be harmful, but it does not make the knowledge in itself wrong or bad - just 
its application. Examples in the medical domain, and ones which will be also of 
importance in the chapter about informed consent, are the medical experiments 
during the Third Reich in Germany. Many prisoners, both in prison and in the 

 
225 Ben Goldacre. (2012): 7. 
226 Dirk Eyding, Monika Lelgemann and Ulrich Grouven. (2010). “Reboxetine for acute treatment 

of major depression: systematic review and meta-analysis of published and unpublished placebo 
and selective serotonin reuptake inhibitor controlled trials.” in BMJ; 341.  

227 Thomas Kelly. (2014) "Evidence", The Stanford Encyclopedia of Philosophy, Edward N. Zalta 
(ed.), http://plato.stanford.edu/archives/fall2014/entries/evidence/. Last accessed on January 23rd, 
2020. 



4.1 Knowledge versus evidence — why the distinction is important 79 

 

concentration camps, were subjected to medical experiments.228 Most prisoners 
that were ‘chosen’ for these experiments had some special feature, a disease that 
was interesting or a bodily feature which distinguished them. Some concentration 
camp prisoners even opted to be part of these experiments in the hope to survive 
longer because they were needed. Especially fiendish were the experiments con-
ducted on children, one very notable example being the “twin study” conducted 
by Joseph Mengele, a student of Otmar von Verschuer who was one of the Reichs 
geneticists and huge beneficent of the concentration camp medical experiments.229 
The knowledge which these ‘physicians’ had obtained through their experiments 
is not in itself bad, most of it is medical knowledge which is still in use today, but 
the way in which it was obtained was intrinsically evil, because it reduced human 
beings to guinea pigs for whom it was acceptable to die if they had fulfilled their 
role. There were no ethical guidelines that controlled these experiments and no 
control to save those who were experimented on. The atrocities committed during 
the Second World War are stark reminders why it is so important today to ethically 
check and approve all experiments and to insist on informed consent by the pa-
tients to participate in medical research. In medical practice it is also important to 
accept that a patient might opt out of a treatment, even though it is deemed to be 
the best one for him or her. The patients consent, or lack thereof, should trump all 
other considerations.  

Knowledge, even though it is not gradable and is notoriously hard to define, 
nevertheless plays a significant role in EBM,230 as it is part of what makes the 
evidence usable. But knowledge cannot be generated or appraised quantitatively, 
and EBM is based on the quantitative generating of evidential facts and numbers. 
It is based on statistics using the population level. Thus, evidence as such does not 
include the individual knowledge of the physician, nor of the patient. So one goal 
of medical research must be to produce evidence which is robust and yields a good 
reason to belief that the treatment under test is better than placebo and/or has some 
advantage to an already established standard treatment. In research it does not mat-
ter that the evidence is not geared toward one particular patient. In practice, evi-
dence also needs to be robust, but research evidence can merely be informing med-
ical decisions. The evidence used for a particular patient must be more than just 
robust, it must be fluid enough to include the expertise of the physician and the 
values and wishes of the patient. It must also be fluid enough to incorporate a 
broad range of evidence, not only the results of the most rigorous tests, if they are 
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appropriate for the particular patient. The hierarchy of evidence that plays such a 
crucial role in medical research must be overcome in medical practice. 

4.2 EBM as a new theory of epistemology in medicine? 

Since the first JAMA paper from 1992, EBM has not only be called a ‘new para-
digm’ but also, sometimes only implicitly, a new theory of epistemology. The idea 
seems to be that since EBM is so rigid in its production of ‘robust’ evidence, its 
methodology necessarily must be usable in other sciences and lead to a new way of 
not only arriving at knowledge, but also at defining knowledge. Djulbegovic and his 
colleagues, including two co-authors of the famous first EBM paper, however argue 
against this definition, claiming that “EBM enthusiastically draws on the major tra-
ditions of philosophical theories of scientific evidence. However, EBM does stress 
the importance of reliable, unbiased observation over theory.”231 To what the authors 
allude here is the debate in science if evidence can be neutral or if all observations 
are automatically theory-laden, following Popper here, since we would not be able 
to make sense of them otherwise.232 A detailed discussion of the two sides would go 
beyond the scope of this work, but it is important to make clear that EBM favours 
neither the one view nor the other exclusively. In good scientific tradition, hypothe-
ses, based on already accepted theories are a good starting point for research. The 
occurring results are necessarily then theory-laden. However, some treatments were 
and are used solely because they were observed to be successful, without looking 
for a valid theory which could underwrite the observation. Neither approach makes 
evidence in itself more robust or reliable.233 

Djulbegovic and colleagues are arguing that “EBM makes a normative claim 
about when some kinds of medical knowledge can genuinely be taken as 
knowledge.”234 And they even argue that it is not only a theoretical normative 
claim, but also a practical one “It [EBM] also makes a normative claim about med-
ical practice: Wherever possible, the choice of diagnostic test, preventive measure, 
or treatment should be based on the best available evidence about the available 
interventions.” However, again EBM is not called knowledge-based medicine. By 
using the term ‘evidence’ in the first place it it is implied that the ‘grounds for 
belief’ which are assumed at the exact time the evidence is used, are subject to 
constant and continuous change. On the contrary to the authors claim, it would be 
far more prudent to accept that there is very little absolute knowledge in medicine, 
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especially since this acceptance would lead to a constant questioning of the science 
of medicine, and hopefully to constant progress in its practice. Silva and Wyer 
argue in a response to this paper that “the issue posed by EBM is not the ‘relation-
ship between theory, evidence and knowledge’ but rather the relationship between 
theory and practice, which means the relationship between ‘what we know’ 
(knowledge) and ‘what we do with what we know’ (wisdom).”235 

It seems to me, and I agree with Silva and Wyer here, that the question about 
what knowledge actually is, is much less important than the question, what to do 
with the medical evidence we have, in practice. Since I claim that the term ‘med-
ical knowledge’ is contestable, I also contest to/the? use of ‘wisdom’ in medicine, 
but would rather use ‘clinical experience’ which informs clinical practice on a 
daily basis and should inform medical research by asking the right questions to 
guide research along.  

In medical practice it seems that Silvas and Wyers questions are still im-
portant, but, I argue, would need to be reformulated into ‘what do we have evi-
dence for?’ and ‘what we do with the available evidence?’ 

Even though I aim at a different terminology, Silva and Wyer formulate it 
best in their paper and therefore I will use the entire quote: 

“Rather the first epistemological challenge, forced by the 1992 proposal, is how in-
ferences regarding the likely ranges of true average effects and frequencies across 
study populations can and should impact upon the process of delivering health care to 
individuals….Hence the ‘evidence’ stemming from clinical research, although direct 
with respect to the task of predicting population effects and outcomes, and perhaps 
with respect to evaluation of practice patterns of individual or groups of clinicians, is 
necessarily indirect evidence with respect to the decisions, actions and general clini-
cal care of an individual patient.”236 [my emphasis]. 

So again, what makes evidence ‘good’ evidence and for whom is it applicable when? 
A new theory of epistemology would have ‘knowledge’ at its very centre. 

EBM has evidence at its core and not knowledge, hence can we talk about EBM 
as being a new theory of epistemology? EBM makes use of theories of evidence 
and also of theories of knowledge and transfers them to a practical setting. It is 
attempting to use it specifically for the individual patient but in any case producing 
evidence which is at the very least directly usable on the population level and in 
lesser form on the individual level. But EBM does not give rise to a new and 
unique theory of epistemology, since because EBM is unique as being neither a 
pure science nor a pure art and therefore most of the methodological theories de-
veloped for and within EBM cannot be successfully used in other sciences. A new 
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theory of epistemology however should be transferable and usable in other sci-
ences as well. A valid critique to the last argument is that it would not matter if it 
would be a distinct ‘new’ theory of epistemology for EBM. However, since med-
icine and especially EBM are drawing on so many other natural sciences, as in 
biology, chemistry and physics, it seems advisable to agree on a theory of episte-
mology which then holds for all, since it would be easier to use the aforementioned 
fields of science in conjunction with medicine, sparing one translational step on 
the way.  

4.3 Evidence hierarchies 

EBM uses a system of evidence hierarchies to show which forms of evidence are 
methodological superior to others. Evidence hierarchies are everywhere, and there 
are many different hierarchies in published literature about EBM, but they only 
portray an idealised version of quantitative evidence, not its usability. In the fol-
lowing sections I will sketch a typical EBM hierarchy, to illustrate why they are 
useful for generating evidence, but to also illustrate why they are not useful for the 
individual patient. 

Evidence hierarchies most often have the highest ranking form of evidence 
on top and the lowest on the bottom. Meta-analyses (the statistical aggregation 
which produces a single effect size) and systematic reviews (the process of select-
ing the studies)237 are usually on the very top, followed by RCTs. Those are fol-
lowed by cohort studies, case control studies, case series and at the very bottom, 
expert opinion and mechanistic reasoning and causation. The usual diagram for 
this hierarchy is the pyramid. 238 
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Figure 2: Standardised pyramid of evidence 
Source: https://blogs.bmj.com/adc/2014/11/03/the-crumbling-of-the-pyramid-of-evidence/. Last accessed 
on November 14th,, 2019. 

This is one of the hierarchies which was for the longest time favoured by most 
EBM proponents. Almost all hierarchies look the same at the top, but can differ on 
the bottom. Some include on the very bottom, right next to “expert opinion”, “la-
boratory and animal research”, some ‘mechanistic reasoning’, some dissect the 
different types of observational studies and rank them according to perceived ro-
bustness. Therefore, the pyramid form is actually slightly misleading, since eve-
rything below RCTs is often clustered into non-robust evidence and/or at the very 
least to be of much lesser value than RCTs. Authors of some early papers explain-
ing EBM even went so far as to advise their readers to stop reading medical papers, 
if their results were based on anything other then RCTs.239 Since a couple of 
years however, it seems to be understood and accepted, that other forms of evi-
dence, such as cohort and case control studies can be just as good, if they are as 
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well conducted as a RCT, and that badly conducted RCTs only provide ‘bad’ re-
sults and therefore ‘bad’ evidence.240  

“Although it is common to talk about “the” hierarchy of evidence, there are actually 
multiple hierarchies…For example, some hierarchies explicitly say that RCTs in-
cluded in a meta-analysis must have similar characteristics (e.g. medication dosages, 
inclusion and exclusion criteria), and some subdivide the level of “observational” 
studies into cohort and case-control designs.”241  

The above might be a minor point, however it shows how much has changed from 
what the fathers of EBM originally wanted and how it is used and understood 
today. Sackett understood the hierarchy of evidence as a tool to compare and as-
sess evidence and to come to a consensus. But it seems already to be too compli-
cated to arrive at a consensus about which hierarchies to use. It seems that most 
hierarchies agree that meta analyses and RCTs belong somewhere at the top of the 
pyramid, while clinical expertise is either relegated to the bottom, or taken out 
completely. “In 2002, the AHRQ [Agency for healthcare research and quality]242 
reported 40 systems of rating in use, six of them within its own network of evi-
dence-based practice centers….The GRADE Working Group,243 established in 
2000, is attempting to reach consensus on one system of rating the quality and 
strength of the evidence. This is an ironic development, given that evidence-based 
medicine sees itself as replacing expert group consensus judgement.”244 Miriam 
Solomon here makes a reference to the method that was used before EBM, the so 
called consensus conferences in which experts tried to arrive at a consensus about 
treatments based on their experience. However, many of these consensus confer-
ences stalled when every expert had explained his or her method. Hence, some-
thing like EBM had to happen to push medical science forward.245 

4.3.1 Systematic reviews, meta-analyses and RCTs 

On top of most hierarchies are systematic reviews and meta-analyses. In conjunc-
tion, and on their own to a lesser degree, these are considered to be the ultimate 
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solution for the accumulation and overall analysis of all the available evidence. 
However, “different meta-analyses of the same evidence can reach contradictory 
conclusions….A frequent goal of using meta-analysis is to discover causal rela-
tionships and to determine the magnitude of an effect for a particular magnitude 
of a purported cause.”246 Jacob Stegenga continues by arguing that if RCTs are 
supposed to be the ‘gold standard’ in EBM, meta-analyses are claiming the title 
‘platinum standard’ for EBM. Stegenga argues against this approach and I concur 
with him. RCTs per se are not the gold standard, as we have seen in the previous 
chapter, and nor are meta-analyses the platinum standard per se. Since meta-anal-
yses are using the results of RCT’s, their results are also only based on a population 
level average and are again not viable for the individual patient. Publication bias 
also plays a role here. If not all data about a trial is published and not made avail-
able to those researchers conducting the meta-analysis, the results of the analysis 
can be as flawed as the results of the original RCTs.  

RCT’s are almost purely about effectiveness on the population level. “They 
are not designed to discover how health care interventions work (when they do 
work), or to come up with new ideas about mechanisms, new theories about dis-
ease processes, or new technologies for medical interventions.”247 Solomon con-
tinues by criticising that even RCTs with known methodological flaws are ranked 
higher than a high-quality observational trial. Because of these ‘flaws’ evidence 
hierarchies can be rendered unreliable.  

The CONSORT statement248 and the GRADE Working Group249 are focused 
on standardising evidence hierarchies and make them more reliable and even in-
clude variation. However, these organisations have the same problems as de-
scribed above. Hierarchies are rigid by their very nature and it seems to be almost 
impossible to make them reliable on the one hand, and fluid on the other, all at the 
same time and having to work with the same facts but interpreting and using them 
differently. 

Trials sponsored by Big Pharma should be automatically ranked lower on the 
evidence hierarchy, according to Miriam Solomon. RCTs sponsored and/or con-
ducted by pharmaceutical companies, because of funding and publication bias, 
have consistently more favourable results than those from comparable but inde-
pendent trials. Solomon’s solution to that problem is that those trials are supposed 
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to be ranked much lower on the hierarchy and that they should only be reconsid-
ered if their reliability is improving. One problem here seems to be that, by now, 
many more trials are sponsored by Big Pharma than are conducted independently. 
And even if they are ‘independent’ it still renders the question, ‘independent’ from 
what or whom? University researchers also have an interst in publishing positive 
results. I tend to concur with Solomon that trials done by Big Pharma are more 
prone to bias, but it is not enough to simply push them down the hierarchy. A 
solution to the problem should be found already when RCTs are initiated by phar-
maceutical companies. These companies have a necessary interest in RCTs when 
their products are under test and they have an interest in positive outcomes. Often 
negative or questionable results are still not published or made available to inde-
pendent researchers. A possible solution to prevent industrial bias would be to 
make it mandatory to outsource the trials to independent clinics in which they can 
be performed. But even if they are conducted in-house, there are possibilities to 
establish a type of self-control of the companies, especially since pharmaceutical 
companies do not want to lose their trustworthiness. In the United States, Jennifer 
Miller, professor at Harvard, has established the Good-Pharma-Scorecard on 
which pharmaceutical companies are ranked according to their successfulness in 
publishing all relevant trial data.  

“Our Good Pharma Scorecard (GPS) ranks large pharma companies and 
every new FDA approved drug on key ethics, human rights, and public health cri-
teria. We focus on 5 areas:250 
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Figure 3: What the Good Pharma Scorecard wants to achieve and their points of access 
Soure: Bioethics International. The Good Pharma Scorecard. http://bioethicsinternational.org/good-
pharma-scorecard-overview/. Last accessed on September 25th, 2017.  

The AllTrials campaign initiated in the UK also tries to persuade all pharmaceuti-
cal companies to register their trials and to disclose all trial data.251 Full disclosure 
would lead to the possibility to question the trial and maybe to a form of ‘obliga-
tion’ to produce ‘good’ data, meaning honest data, from the very beginning. How-
ever, all of these are voluntary measures. Neither pharmaceutical companies nor 
individual researchers have a legal obligation to publish trial data. They can only 
be ethically held accountable for their work.  

Systematic reviews and especially meta-analyses can only be as good as the 
data they are working with. Therefore, if the data accrued by RCTs or other studies 
is flawed, so are meta-analyses. In themselves therefore meta-analyses cannot 
solve the problem of making evidence usable for the individual patient. They can 
and do help to make the available evidence more manageable and they can dismiss 
evidence that is obviously flawed, but they are powerless against hidden flaws. So 
again, the solution does not lie in more methods of appraising the same data, the 
solution lies in producing better data to begin with.  

 
251 AllTRials campaign. http://www.alltrials.net/. Last accessed on January 23rd, 2020. 
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4.3.2 Observational studies 

One step below RCTs, but included in most hierarchies are observational stud-
ies.252 Observational studies do not randomise their participants but only observe 
them over time, without actively testing for specific results. Observational studies 
can have the positive effect that they are fairly easy to perform, can be longitudinal 
and can include many patients with minimal costs. And in some cases, observa-
tional studies are the ones that lead to new research questions and a new focus on 
a certain disease, making them imperative for medical progress. In order to suc-
cessfully utilise the results of these studies, STROBE has been developed. 
STROBE stands for “Strengthening the Reporting of Observational Studies in Epi-
demiology” recommendations.253 Since observational studies are ranking so low on 
the evidence hierarchies, they are especially prone to publication bias. STROBE 
wants to correct for possible publication bias for all forms of observational studies 
so as to make the results robust and reliable and to really inform future medical 
research.254 

Even though observational studies are slowly gaining more importance, they 
are not without problems. Because they are not using randomisation, possible con-
founders can lead to a misrepresentation of the accumulated data. Additionally, it 
is very complicated or even impossible to conduct observational studies in a 
blinded setting. However, as seen before, ‘blinding’ is the only method to prevent 
selection bias and observer bias. Therefore observational studies are prone to suf-
fer from both of these biases. Blinding in observational studies is only possible if 
and when the ‘to be collected data’ is either comprised of a laboratory test or of a 
radiograph. Direct patient observation is impossible to blind. This fact alone ren-
ders observational studies far less robust in the eyes of strict EBM adherers. A 
well conducted and open observational study however can be more robust, even 
without randomisation and blinding, than a sloppily conducted RCT. Most obser-
vational studies also differ from RCTs because they do not look at novel treatments 
or drugs but on disease progression over time, given certain parameter, as in treat-
ment versus no treatment, general health, regression to the mean of illnesses and 
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patients quality of life. Observational studies in EBM are divided into cohort stud-
ies and case control studies and both can, when done correctly, yield robust re-
sults.255 

Cohort studies are purely observational studies which focus exclusively on 
the causes of disease. Cohorts are groups of patients, who are observed over time. 
These groups can be compared among each other and chosen in a way as to have 
a cohort with a certain disease, medication or health problem and one cohort with-
out. However, these cohorts are not randomised but are sorted purely by the exist-
ence of the above factors. An example for a cohort study is the Nurses’ Health 
Study,256 a long running observation of women’s health in general which started 
in 1976 and was renewed in 1989. At the time of writing this chapter in 2017, the 
NHS is recruiting for a third phase of the study which is already running since 
2010. Because of its longitude and the large number of participants, the Nurses’ 
Health Study is an excellent example of a robust cohort study yielding very robust 
results which should be ranked above many RCTs about the same topics, because 
of these features. 

Another form of observational studies are case-control studies. These studies 
are retrospectively comparing patients, separated in two groups, one with the dis-
ease in question, one without. Retrospectively means that the patients are ‘ob-
served’ after a certain outcome has already occurred. The difficulty of case-control 
studies is that most people do not reliably remember their symptoms over time. 
Equally they might have forgotten if they had taken all the necessary medication 
all the time or if they had lapsed in the intake or when these possible lapses might 
have occured. Data can get lost and not everyone might follow-up. But case-con-
trol studies do have the advantage that a large number of patients can be recruited 
into them and that they can be conducted over a lengthy period of time. And they 
are fairly quick and painless to perform.257  

Not all observational studies are longitudinal though. Sometimes, to achieve 
a kind of ‘snapshot’ of a certain symptom or to study prevalence, cross-sectional 
studies are used. These are in most cases not usable to establish causal connections, 
but are quick and easy to perform and multiple outcomes can be studied. ‘Cross-
sectional’ means, that for example four groups can be compared over a very short 
time frame and the results are then collated. Four groups are often used because it 
is then possible to compare for three variables. For example age and cholesterol 
and how and if exercise can make a difference. In this scenario it would be possible 
to create four groups, two in each age range, one with high cholesterol levels, one 
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with normal cholesterol levels. Participants in both groups are then to perform 
light exercise.258 After a short amount of time, the results are collated and a ‘snap-
shot’ is created if there are any short term inferences to be had.  

Right below these observational studies are, in most hierarchies, case series 
and case reports. These are usually called ‘observational’ as well, but they are not 
scientific studies but descriptive reports about groups of patients, in case series; or 
a single patient, as in a case report.259 These are only used if patients showed any 
unusual or diverting symptoms from the usual disease progression. Because of 
their purely observational status and the lack of a comparison, as for example in 
cohort studies, these case observations can be more prone to bias and can by their 
very nature not be as robust as is desirable for statistical evidence. However, they 
are important because they can lead to new research questions, since they are al-
most exclusively conducted when an anomaly occurred.260  

4.3.3 Expert judgement, clinical judgement, clinical expertise 

The lowest rank of almost all evidence hierarchies is occupied by ‘expert judge-
ment’, ‘clinical judgement’, or ‘clinical expertise’. For some reason, these vital 
skills in medicine are ranked fairly poorly. One reason might be that they are so 
called soft skills. They are not quantifiable and no numerical or statistical value 
can be attached. Additionally it might be that because of these being soft skills, 
they are prone to biases and faults. Humans make mistakes and so do experts. Soft 
skills are in themselves not evidence, but they are necessary to assess evidence 
and to ask the right questions. Therefore these soft skills are needed on every step 
of the evidence hierarchy. Without experts asking the right questions and perform-
ing the necessary trials there would be no evidence to begin with. So they should 
not rank the lowest on the evidence producing hierarchy, but should be outside of 
it, informing all ways of producing evidence. 

And as soon as evidence is to be used for the individual patient, these skills 
are of vital importance. “The view that experts have special access to knowledge 
goes back to Plato. In medicine this view has been particularly influential: experi-
enced clinicians are often believed to possess tacit knowledge and intuition that 
cannot be reduced to mechanical rules.”261 Junior doctors, next to their studies, 
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have to work under expert supervision in clinics, to learn the skills that are neces-
sary for the practice of medicine. Howick calls them apprentices. He goes on to 
argue that already the fact that this type of learning is part of their schooling proves 
that knowledge transfer from those with more experience to those with less expe-
rience is understood to play a vital role in the teaching and learning of medicine. 

It can seem as if the EBM community has forgotten about the importance of 
these soft skills for medical practice. It is not enough to find the appropriate evi-
dence, the physician also has to question it, to see if it does fit the individual pa-
tient. Critical thinking as a skill in medicine should have become more, instead of 
less important, within EBM. In order however to be able to critically question the 
available evidence, physicians must have a thorough knowledge; and here the term 
‘knowledge’ is appropriate because beyond its intrinsic meaning it also stands for 
a vital soft skill without which the physician would not be able to even do his job 
in a meaningful way; knowledge about disease, the human body and diagnostics. 
The physician needs experience, to be able to question the evidence. And know-
ledge is what fuels experience. Guyatt, et. al. in the original EBM paper claim that 
the junior physician does not need that experience, and that it is enough to look up 
and understand the available evidence and to use it in the individual case. How-
ever, since the initial paper from 1992, the medical database has grown exponen-
tially. Every physician could spend multiple weeks if not months or years reading 
through the literature of one single diagnosis, and by the time he would be done, 
a lot of the information would be already outdated. To illustrate this point, here 
are a few numbers.  

“More than 15 million medical papers have been published. 

The number of medical journals is in excess of 5000. 

It has been estimated that only some 10-15% of what is published today will be of 
lasting scientific value. It has been estimated that half of today’s medical knowledge 
base will be out-of-date, erroneous or irrelevant in 10 years.”262 

Again knowledge and expertise are needed to filter all the available information, 
look for the best evidence in the circumstances and to do all this in a timely man-
ner. Physicians therefore often have to use a short-cut or heuristic approach in 
decision-making, based on the evidence presented in a particular case, but not nec-
essarily based on the best available evidence, since that might not be known to the 
clinician at that point in time and there is no time to search for it. Examples for 
this are emergency situations, in which a patient needs to be treated in a very short 
time frame. Since the clinician does not have the time to critically reflect his deci-
sions, his “base” for the decisions cannot be “theoretical evidence”, nor can it be 
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“tacit knowledge” on its own. A definition by Milos Jenicek says: “clinical exper-
tise is an amalgam of several things: there must be a solid knowledge base, some 
considerable clinical experience, and an ability to think, reason and decide in a 
competent and well-calibrated fashion.”263 He should have added ‘quick’ to his 
list, because in most clinical or private practise settings, the physicians are pressed 
for time and in a way have to ‘think on their feet’ in order to get to all patients or 
deal competently with emergency situations.  

Jenicek’s definition of clinical expertise can be reformulated to incorporate 
the EBM language. Clinical expertise then should include: a solid evidence-
base, tacit clinical knowledge, research-based clinical knowledge, and the ability 
to apply these different forms of knowledge and the available evidence in a short 
amount of time, focusing on the individual patient or situation.  

If clinical expertise does fulfil these criteria, then it is not only the starting 
point for the actual treatment of the individual patient, but also the be-all and end-
all of EBMs two sides, namely research and practice, because this form of exper-
tise is needed for both.  

Another reason why clinical expertise is not in such high regard seems to be 
that clinicians themselves seem to underestimate their abilities to quickly absorb 
and incorporate new evidence and to overestimate what they already know and do 
and perceive as successful. Before EBM, and still used today, are consensus con-
ferences and Trisha Greenhalgh calls these the GOBSAT (Good Old Boys Sat 
Around a Table) method.264 And at these conferences is it were most of the over-
estimation of the single clinician’s expertise takes place. Greenhalgh’s GOBSAT 
method stands for the inherent problems of clinical expertise, and not only at these 
or other medical conferences, but also in the hallways of clinics and doctors of-
fices. Experts are human and therefore seldom perfect. One single clinician very 
often does not convincingly know if an observed effect is based on a drug, on a 
placebo effect or on the resilience of the human body. In order to find that out, 
drugs need to be tested. 

Diagnostic skills are also soft skills, but they are not impossible to quantify. 
Given the right information, computers can do a lot of diagnostic work. Howick 
writes about examples where computers were on average more accurate in their 
diagnosis than clinical experts, in those cases where a computer based formula was 
available.265 However, that does not stretch as far as the computer being able to 
prescribe the right treatment in case of multi-morbidities and to then dispense that 
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treatment in a compassionate fashion. But it does show that expertise can be ques-
tioned and should be questioned and that if experts agree to such a type of scrutiny, 
their individual results would probably be that much more reliable.  

Howick argues that clinical judgement/expertise should not be used as evi-
dence, and I agree with him on this point. Clinical judgement and expertise can 
lead to the right evidence by asking the right questions, in research and in clinical 
practice, but in and of itself it should not be regarded as evidence, but as a part of 
clinical knowledge. Howick reformulates the “description of EBM from ‘EBM re-
quires the integration of the best research evidence with our clinical expertise and 
our patient’s unique values and circumstances’ to ‘EBM requires clinical expertise 
to integrate the best research evidence with patient values and circumstances.’”266 

David Sackett, the father of EBM, solved the ‘problem’ of being an expert in 
his own way by stopping to write and lecture about EBM. In “The Sins of Expertness 
and a proposal for redemption”267 he writes “…experts…commit two sins that retard 
the advance of science…Firstly, adding our prestige to our opinions gives the latter 
far greater persuasive power than they deserve…The second sin…is committed on 
grant applications and manuscripts that challenge current expert consensus…in 1983 
I wrote a paper calling for the compulsory retirement of experts and never again 
lectured, wrote, or refereed anything to do with compliance.”  

Dave Sackett does not talk or lecture about EBM since 2000. He believes that 
it would hinder progress in medicine, and especially in EBM if he and other ‘ex-
perts’ would go on talking about their expertise. He claims that it makes much 
more sense to refocus ones career when a certain level of expert knowledge is 
reached in order to make way for new ideas in the field of ones own expertise and 
to develop new ideas in a new field. If all experts would follow Sackett’s advice, 
then GOBSAT would not be a problem anymore, because experts would stop be-
ing experts as soon as a new research question is asked. It might sound like a trivial 
point in the grander scheme of things regarding EBM, but experts are much more 
important in medicine, research and practice than EBM allows, but they are less 
important than they sometimes themselves seem to believe, by priding themselves 
on their own expertise.  

As a German comedian and physician, Dr. Eckhart v. Hirschhausen has said, 
physicians only get feedback from those patients who return, they never hear from 
those that stay away. They would however, learn much more from the latter 
group.268 
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4.3.4 Mechanism and causation 

Next to expert judgement, or expertise, mechanistic reasoning is also relegated to 
the bottom of the hierarchy. Mechanistic reasoning tries to establish if there is a 
mechanism linking a putative cause to a putative effect, or if a correlation of two 
facts was simply due to possible confounders.269 It is on the lowest rank of the 
evidence hierarchy, because mechanisms are difficult to establish beyond a doubt. 
As we will see, there are examples in medical history where the mechanistic rea-
soning did function as usable evidence, and there will be examples where it is not 
clear ‘why’ some treatment works, it is just clear that it does and that is enough 
reason to use it. One mechanism in medicine which is fairly well understood is 
how oral medication reaches its target in the body. The process is called ADME 
(mechanisms for absorption, distribution, metabolism, and excretion.) 270  This 
overall mechanism is regularly used for medical research, but it does not in itself 
constitute medical evidence. Therefore it is not part of the evidence hierarchy, es-
pecially on the rank of mechanistic reasoning, but an important part of the meth-
odology of medical research. And it is part of the chain of mechanistic reasons that 
can lead to patient-relevant outcomes. 

High quality mechanistic reasoning in medicine would mean that the entire 
mechanistic chain of reasoning is known. Howick defines mechanistic reasoning 
as such, and claims further that it is imperative not only to know the actual mech-
anism, but to also understand how that mechanism, and every link in the chain will 
change due to treatment.271 Since most mechanisms in the body are fairly complex 
and so are the changes due to treatment, mechanistic reasoning is questionable as 
a confident source of evidence in most cases. However, there are examples where 
mechanisms could be proved and used to advantage. And there are cases in which 
statistical evidence was not enough to convince the medical community of a treat-
ment before the mechanism behind it was not known. A well-known example for 
the latter case is the Semmelweiss hypothesis that puerperal fever can be reduced 
by increased hygiene on the part of the physicians, especially hand washing. The 
method was only fully adopted after the death of Ignaz Semmelweiss and although 
he had shown through extensive statistics that his method worked. Only after the 
germ theory of disease was accepted did the Semmelweiss hypothesis take hold in 
clinical practice.272  

A classic example for a working mechanistic reasoning is Robert Koch’s ef-
fort to prevent future cholera outbreaks. This effort was stimulated by a serious 
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outbreak of cholera in Hamburg in 1892. Hamburg has a neighbouring city, Al-
tona, further down the river Elbe, but curiously Altona was nearly free of cholera. 
What made this more surprising was that Hamburg’s sewage was carried down the 
Elbe to Altona. Altona however, because of the sewage problem, already used 
slow sand filters to filter its water supply, long before the cholera outbreak. Ham-
burg did not filter its water. This evidence of correlation strongly suggested that 
slow sand filtration prevented cholera. However, this conclusion was not generally 
accepted and was, in particular, rejected by Koch’s opponent Max Joseph von Pet-
tenkofer.273  

Koch had isolated the cholera vibrio in 1884, and suggested that it was the 
cause of cholera. Using this hypothesis, he now proposed a mechanism, namely 
that slow sand filtration removed the cholera vibrio. This mechanism could be 
tested out by bacterial counts before and after slow sand filtration. The results 
strongly confirmed the correctness of Koch’s mechanism. When this evidence of 
mechanism was added to the earlier evidence of correlation, Koch’s view became 
generally accepted, and was adopted by the German government in its efforts to 
prevent further cholera outbreaks.274  

The above example includes evidence of correlation and evidence of mecha-
nism, which are both necessary to make it a valid claim according to the Russo-
Williamson Thesis (RWT). “In order to establish that A is a cause of B in medicine 
one normally needs to establish two things. First, that A and B are suitably corre-
lated—typically, that A and B are probabilistically dependent, conditional on B’s 
other known causes. Second, that there is some underlying mechanism linking A and 
B that can account for the difference that A makes to B.”275 

Causation and mechanistic reasoning are not two different kinds of evidence, 
just two different ways of looking at the evidence. It seems as if in common med-
ical practice, correlation is higher regarded than mechanisms, although correla-
tions are often more spurious. The mechanism on the other hand, if correctly un-
derstood, is that which gives ultimate proof, since a known mechanism gives ab-
solute reason to believe something, i.e. ‘good’ evidence. Therefore it should be 
ranked higher, but it is much harder to come by, because mechanisms must be 
proven beyond a doubt. The quality of the mechanistic reasoning must be high in 
order to qualify. And most mechanisms are not easy-to-go one-step accounts, but 
are dependent on a chain of evidence linking the different mechanistic steps. “Each 
link in the inferential chain should be based on sufficiently strong evidence, per-
haps (but not necessarily) from high-quality comparative clinical studies.” 276  
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Even if a mechanistic link between the cause, as in giving a treatment, and 
effect, as in change in symptoms, can be detected, this link does not need to be the 
same for every patient. Treatments, especially drugs, can have quite massive side-
effects, both negative and positive.277 Not every patient experiences these side-
effects and not every patient benefits from the drug in question. The causes for 
these idiosyncrasies can be many, but again it means that a causal link or a known 
mechanism might not be enough evidence to render a drug or treatment beneficial 
for the individual patient.  

Since mechanistic reasoning is strongly linked to causality, it should be ac-
cepted that for mechanistic inferential chains the causal law of a cause preceding 
an effect has to hold. A curious case of correlation where the cause did not precede 
the effect is the Leibovici trial. Leibovici initiated a trial about “remote retroactive 
intercessionary prayer” for patients who were already discharged from the hospi-
tal. The patients were divided into two groups, one was prayed for, one was not. 
The trial results showed that patients who were prayed for, and I stress here, ret-
roactively, left the hospital earlier than the patients in the control group. The ab-
solute results however, were, as expected, statistically insignificant and no causal 
connection could be established.278  

Some authors, such as Goldacre, also use the example of homeopathy as a 
spurious correlation. Homeopathy is, time and time again, under test to establish 
if an underlying mechanism can be found. So far, only spurious correlations have 
been detected. And these spurious correlations are, most of the time, based on an-
ecdotes. The ‘normal’ progression of an illness is a slow to quick ascend, peak, 
and then sometimes a rapid decent which would have happened with or without 
medication. So the reasoning used by many patients is that whatever you did while 
your symptoms were at their worst, is what made them disappear. The fallacy be-
hind that is called ‘post hoc ergo propter hoc’ fallacy, meaning ‘after this, therefore 
because of this’.279  

Since homeopathic remedies however do not contain any active ingredients, 
it is impossible to find a working mechanism. Goldacre however, again using ho-
meopathy, provides us with an argument against putting too much weight on 
mechanisms. “We should remember, though, that the improbability of homeo-
path’s claims for how their pills might work remains fairly inconsequential, and is 
not central to our main observation, which is that they work no better than placebo. 
We do not know how general anaesthetics work, but we know that they do work, 
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and we use them despite our ignorance of the mechanisms.”280 The latter is a very 
valid and most important point. Mechanistic reasoning can only replace other 
types of evidence when its quality is exceedingly high and for some treatments 
knowing the underlying mechanism would not make a difference in their use. 
Again, evidence hierarchies are too static to accommodate these differences. For 
the evidence user it is crucial to have enough experience and ‘knowledge’ to use 
the available evidence and to distinguish the quality of the different methods with 
which it was obtained. And even high quality mechanistic reasoning might not be 
applicable to the individual patient. Howick argues that, next to assume that the 
quality is sufficiently high of the mechanistic reasoning that “second we must as-
sume that the mechanisms operating in the study population operate in the same 
way as the mechanisms operating in the individual who presents him or herself to 
the practice.”281 If these assumptions are taken for granted, then mechanistic rea-
soning can be part of every step of the evidence hierarchy, when it is established 
in high enough quality. And if it is of low quality it does not belong on the hierar-
chy at all, because it than can neither inform research nor be helpful for the indi-
vidual patient in medical practice. 

4.4 Problems with hierarchies and possible solutions 

The most significant problem concerning evidence hierarchies is that they are per-
fectly suited for the production of evidence, but not very well suited to the actual 
use of evidence. I agree with Robyn Bluhm here who says that the “term hierarchy 
of evidence is a misnomer: the hierarchy is actually a hierarchy of methodolo-
gies.”282  

RCTs especially, but also all other studies in which a large number of patients 
is involved, provide statistical results about certain treatments. The population un-
der test is most often not equivalent with the actual target population. The results 
are therefore mostly applicable on the population level, but most often not viable 
for the individual patient.  

When assessing hierarchies, Howick talks about the necessity of a minimum 
effect size.  

“Yet a categorical ranking of randomised trials over observational studies leads to the 
paradox of effectiveness, whereby best evidence does not seem to support the effects 
of our most dramatically effective therapies. The paradox can be resolved by replacing 
strict hierarchies with a requirement that comparative clinical studies reveal an effect 
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size that outweighs the combined effect of plausible confounders. This requirement 
would allow observational studies to provide equally strong evidence to randomised 
trials in some cases, and would also be more exacting of certain randomised trials. 
Rather than displaying some (statistically significant) benefit, randomised trials would 
have to reveal a minimum effect size before being accepted as sufficiently strong ev-
idence. Likewise, observational studies whose effect size outweighs the combined ef-
fect of plausible confounders can provide strong evidential support.”283  

The above quote, although rather lengthy, describes the problem with evidence 
hierarchies perfectly. What is actually judged is the overall value of a method, not 
the significance of the results. If the methods were used in a ‘perfect’, that is in a 
robust and unfailing way, then the ranking in such a hierarchy would be equally 
robust. However, since the methods itself are flawed, so is the hierarchy. A possi-
ble solution to the problem would be to understand evidence hierarchies as re-
search guides that start with an idea about what to look for, for example the expert 
who asks the right questions. The question is then followed through, via research 
from the more ‘simple’ to the more ‘complex’, as in RCTs, and arrives at robust 
research results which can be used as a basis for medical decision making. And 
the results of trials and studies can be used in a less linear fashion when the indi-
vidual patient is concerned. 

It seems to be that the biggest obstacle to a compassionate treatment of pa-
tients is not so much too much or too little evidence, but all the paperwork that is 
required today and that keeps physicians away from their patients. Instead of hav-
ing the time to spend on the bedside, they have to fill out forms and charts and 
because of the sheer number of patients, there is often just five minutes for each 
patient left. Five minutes, or even ten, are not enough to really establish a mean-
ingful relationship to someone. The problem here is not a question of knowledge, 
wisdom or evidence but of administration versus humanity in principle.  

Another problem concerning evidence hierarchies and EBM in general is 
what is often called ‘guideline medicine.’ Today there are a huge number of guide-
lines about patients, disease and treatments available. Guideline Central for exam-
ple is an internet search tool for the United States which collates all available 
guidelines.284 In the UK they are published among others by the NHS and are 
given out to GP practices as well as hospitals. As it turns out, guideline medicine 
is most often practiced in hospitals, whereas in GP practices guidelines are seen 
lying around but seldom adhered to.285 The reasons that are given for this are that 
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doctors in GP practices most often claim that their particular patient does not fit 
the description or that the guideline is too narrow to treat a patient with multiple 
ailments.286  

The term ‘guideline medicine’ is not meant in a neutral way. Guideline med-
icine is most often contrasted with patient centred medicine, because especially in 
clinical settings, instead of closely assessing the patient, after a quick examination, 
the ‘relevant’ guideline is used, no matter how applicable it is for the actual patient. 
Iona Heath argued at the 2015 Evidence Live Conference in Oxford that “We 
should never have produced guidelines. Instead we should have done summaries 
of the available evidence.”287 Guidelines have brought the fear of litigation to 
young doctors. Even though, some are defending guidelines, because they appear 
to be providing clinicians with the possibility to quickly “know” which evidence 
is important. 

Guidelines are not per se bad, and they can be very helpful in quickly as-
sessing a patient and having the most relevant information to hand in a short and 
precise manner. They are informative. But they are not more than that and should 
not be confused with good diagnostic skills or the necessity to look at every patient 
individually. They should only be a quick and easy ‘go to’ guide in the first in-
stance of a diagnosis, but not taken as a treatment plan. It is obvious that guidelines 
can be very helpful for quickly assessing a situation but they are just guides, not 
more, and a conscientious practitioner should always question their usability for 
the individual patient. Clinical expertise and experience are again relevant to use 
guidelines in an appropriate way for the individual patient.  

4.4.1 Bench to bedside or knowledge translation 

A new approach that is heralded as an innovation trying to make EBM and its strict 
adherence to evidence hierarchies less severe, is called “bench to bedside” or 
“translational medicine”288 and wants to solve the problem of using population 
based data for the individual patient. “Bench to bedside” however is not really a 
novel concept in medicine. In the early days of medical research, results were im-
mediately used for and on the patient. The clinicians doing the research were the 
ones treating the patients. This “simple” approach is neither practical nor advisable 
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anymore, since medical research has become increasingly complex which makes 
it vulnerable to mistakes which can be understood and solved through medical 
trials. Therefore ‘bench to bedside’ and how it was practiced before EBM does not 
sound viable anymore today. The evidence hierarchies could therefore be under-
stood as functioning as a safeguard to eliminate faults, flaws and mistakes.  

The main problem with ‘bench to bedside’ or ‘translational research’ again is 
the rather vague definition of the terminology. It is clear that both terms, especially 
since they are often used interchangeably, are simply pertaining to a method to 
make laboratory results usable for the patient. However, it is not defined if the 
method is supposed to do so for the individual patient, thereby solving parts of the 
problem of external validity? Or if the method again only seeks to make results 
applicable on a population level, using the hierarchy of evidence production for its 
purpose? Every author has to define if a narrow or broad approach is discussed, 
which renders the terms as such difficult for discussion, because the two different 
approaches would lead to entirely different outcomes.289  

A good example for the ‘bench to bedside and back’ approach is the devel-
opment of penicillin. In animal trials, penicillin was successful, but in first human 
trials it was not. Going back and forth between the laboratory, animal trials and 
human trials in the end brought about the right dose in humans to cure.290 

Solomon argues that EBM has a limitation in producing exactly that medical 
knowledge which is needed for this back and forth approach in medical science. 
“In particular it is a method that devalues mechanistic reasoning, in vitro and ani-
mal studies, and indeed everything except for high-quality clinical trials. But the 
high-quality clinical trials that characterise evidence-based medicine are in fact 
the final stage of the research process, which begins with mechanistic reasoning 
and laboratory trial and error and continues with the design of the high-quality 
clinical trial.”291 I concur with Solomon here, but still understanding ‘bench to 
bedside’ or ‘translational knowledge’ seems to be not sufficient where the solution 
to the problem of external validity is concerned. It seems as if an important com-
ponent is missing, yet again, in the discussion about ‘bench to bedside’ and ‘trans-
lational knowledge’ and that component is the clinical expertise of the one who 
has to do the translating.  

As has become already clear, clinical expertise should play a much more sig-
nificant role in EBM than it does so far. Expertise is that skill which makes 
knowledge translation even possible. However, this expertise needs a solid theo-
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retical background. One challenge in knowledge translation is the difficulty be-
tween knowing something and being able to explain. Having a skill does not nec-
essarily mean that one has theoretical knowledge about it. If that theoretical 
knowledge is not present, then the possessor of the skill will not be able to explain 
it or to mentor and help others in acquiring it. Anja Silja, a German opera singer 
famously made that point in an interview.292 She claimed that she could never 
teach singing, since she learned it intuitively. Most singers have a profound 
knowledge about how the voice functions. The role of the vocal chord, the larynx, 
and the different techniques to open and close the voice is taught in academies and 
singers can use that knowledge to at least explain their skill. If however, like Anja 
Silja, a singer has only learned to sing intuitively, without the technical back-
ground knowledge, it is almost impossible to explain the skill. Those professionals 
hear the mistakes that students make, but they would not be able to correct them. 
A sort of similar example used by Polanyi is the difference between the skill to 
drive a motorcar and the knowledge about why a motorcar is even able to be 
driven. An engineer is able to explain the workings of the machine, but that does 
not necessarily make him a better driver. Knowing about particulars and success-
fully using them are two different skills.293 

4.4.2 Too much evidence for the single user 

As we have seen, medical evidence grows exponentially every year. However, it 
is still expected from every clinician that he or she is up to date with all the avail-
able information, which is impossible due to the sheer amount of evidence. And 
even if it were possible, the ‘naked’ evidence is not all that plays a role in clinical 
decision making. A clinician undoubtedly has an opinion about possible treat-
ments, and this opinion has informed the search for and the appraisal of the avail-
able evidence. Evidence might be able to change such an opinion or to inform it 
differently from the previous held belief, but it may as well not and the clinician 
most often will pass that ‘unsaid’ opinion along. This might be called clinician 
bias and seems to be an almost unavoidable one in clinical practice.  

It seems to be not far from the norm that treatments are accepted very differ-
ently depending on their effect, their marketing, and their novelty. Greenhalgh 
uses the example of premature babies with a breathing difficulty due to the lack of 
the substance surfactant that is lacking in underdeveloped lungs, also called ‘infant 
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respiratory stress syndrome’. Since the early 1970’s, women in premature labour 
received the steroid drug dexamethasone that accelerated the maturity of the lungs 
of the unborn babies. However, this specific treatment was not widely accepted. 
Surfactant treatment once the baby was born however was accepted almost imme-
diately. I will use a table from Greenhalgh showing the effects and the reasons for 
the different acceptance rates for both treatments.294 

Table 1: Effects and acceptance of different treatments for infant respiratory distress syndrome 

 Surfactant treatment  Prenatal steroid treatment 

Perception of mechanism Corrects a surfactant defi-
ciency disease 

Ill-defined effect on develop-
ing lung tissue 

Timing of effect Minutes Days 

Impact on prescriber Views of effect directly (has 
to stand by ventilator) 

Sees effect as statistic in an-
nual report 

Perception of side effects Perceived as minimal Clinicians’ and patients’ anx-
iety disproportionate to the 
risk 

Conflict between two 
patients 

No (paediatrician’s patient 
will benefit directly) 

Yes (obstetrician’s patient 
will not benefit directly) 

Pharmaceutical industry 
interest 

High (patented product; huge 
potential revenue) 

Low (product out of patent; 
small potential revenue) 

Trial technology New’ (developed in late 
1980’s) 

Old’ (developed in early 
1970’s) 

Widespread involvement 
of clinicians in trials 

Yes No 

The above table accumulates many of the problems associated with knowledge and 
evidence in EBM. Prescriber, patient and pharmaceutical industry interests favoured 
one and not the other, without a good reason to do so. Albeit the prenatal steroid 
treatment having been there first and proven to be successful, it was not widely ac-
cepted and many preventable death occurred, because of the reluctance to use the 
best available treatment based on the best evidence at the time. Available evidence 
needs to be implemented to be useful. Unused evidence is a waste of money, time 
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and resources and ultimately health. And the failure to implement a treatment is often 
based on a lack of knowledge, demonstrated clearly in this case, where the evidence 
was present. There can be different reasons for this lack of knowledge.  

1. Lack of information — the information is available in print but due to time 
constraints or poor adherence to print evidence, has not been spread wide 
enough, let alone be implemented.  

2. Lack of understanding — the information is known but not understood 
properly and hence not valued as important. 

The same treatment used by Greenhalgh as an example is also used in the Logo of 
Cochrane.295 

 

Figure 4: The Cochrane Collaboration Logo 
Source: https://www.cochrane.org/about-us/difference-we-make. Last accessed on November 14th, 2019. 

“The horizontal lines in the logo represent a series of trials that tested the benefits of 
a short inexpensive course of corticosteroids for women who were ready to give birth 
prematurely. The outcome of interest was infant mortality due to complications of 
immaturity.”296 

The horizontal lines signify each trial. Those touching the vertical line show no or 
very little effect, those on the left hand side show positive effects. The shorter the 
line, the more precise the results. The diamond “represents the combined effect of 
the treatment in all studies.”297  

Although these trials were known and published, only very little changed. 
Even after a meta-analysis was done and published, the practice of giving cortico-
steroids was not widely adopted. It needed a consensus statement by the NIH (Na-
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tional Institute of Health, UK) to widely adopt the use of corticosteroids. Appar-
ently many clinicians, especially in this case obstetricians and paediatricians, did 
not see eye to eye and the latter thought that the treatment ideas expressed by the 
further were just voiced to make their life harder.298  

In the case of corticosteroids, evidence should have superseded any form of 
‘knowledge’ the clinicians had assumed they had. The evidence for the superiority 
of the treatment was there, in abundance, and in this case ‘abundant evidence’ is 
good and should have easily been recognised as ‘good’ evidence with convincing 
data. The consensus statement, or GOBSAT to use Greenhalgh’s term, was a so-
lution here, but essentially would have been superfluous, because the evidence 
already had been there for quite some time. Using this example it might be fair to 
say that the ‘wisdom’ that Silva and Wyer are asking for in medical decision mak-
ing was lacking, since the clinicians were not questioning their believes but as-
sumed ‘knowledge’ where they should have assumed their ‘knowledge’ to merely 
be changeable ‘evidence.’  

4.4.3 Mindlines and tacit knowledge, or how evidence can be spread 

A couple of times already ‘tacit knowledge’ has been mentioned and plays a spe-
cial role in conjunction with ‘mindlines’ and with how knowledge is processed 
and used within the individual. The philosopher Michael Polanyi coined the term 
‘tacit knowledge’ and used it as an argument against the value-free ideal that was 
prevalent in philosophy of science and the sciences in the 1970’s.299 

Tacit knowledge is knowledge that cannot be transferred by writing it down 
or by explaining the necessary skills. Tacit knowledge is inherent in every person, 
sometimes even without the person being consciously aware of possessing it. Like 
the example of the opera singer Anja Silia who is a marvellous classical soprano, 
but who cannot teach singing. Examples for tacit knowledge, as already explained, 
are skills like skiing or riding a bike. It is possible to technically explain these 
skills, but to actually learn them, the technical explanation is not enough. The skill 
has to be learned through trial and error. However, tacit knowledge is not the same 
as empiricism. According to Polanyi it is inherent and motivated by passions.300  

Gabbay and LeMay in their influential book about practice-based medicine, 
call the process of interactive knowledge communication between practitioners 
‘mindlines’301 and these mindlines are heavily based on Polanyis tacit knowledge. 
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Instead of reading up and statically following guidelines, the process of establish-
ing and sharing mindlines is much more fluid. It is based on reading and assessing 
evidence, but only in the first instance and only in small amounts. The actual 
knowledge transfer is achieved by talking about the evidence and assessing it to-
gether with colleagues. However, this is not GOBSAT again, but meant in the 
daily practice of hospital medicine where colleagues communicate with each 
other, especially when and where ‘special’ cases are concerned. The approach 
sounds a bit like the translational medicine described above, however it seems to 
me to go beyond it, because mindlines do not start with a bench-to-bedside ap-
proach. It is more about how evidence is incorporated into every day clinical and 
medical practice. Gabbay and LeMay describe a combination of EBM and tacit 
knowledge. It seems as if neither is deemed sufficient on its own. This picture ve-
hemently contradicts the idealised version of clinical practice which was described 
in the original EBM paper in which a junior doctor was able, by recourse to 
the available literature, to ‘overrule’ the opinion of the more senior member of 
staff. Gabbay and LeMay seem to portray a much more realistic picture of actual 
clinical practice in which the senior clinician is still adhered to and in which there 
are ‘consensus meetings’ happening in the hallway. Mindlines are growing from 
experience and are coming from people that are trusted.302 Mindlines take patient 
preferences into account and therefore could be used as a step to making evidence-
based practice more patient-centred. They are not directly usable for medical re-
search, because although they lead to questions, they do not necessarily lead to 
research questions. They might do in special circumstances, but the power of un-
derstanding mindlines and tacit knowledge lies in their use for medical practice.  

4.5 Conclusion 

Evidence-based medicine is not a new theory of epistemology. It uses parts of 
epistemological theories where those are applicable for the special use in medi-
cine, but it cannot for itself claim to establish a new ‘theory of knowledge’. It is 
important to understand EBM to be based on ‘evidence’ and not on ‘knowledge’ 
and thereby to acknowledge that the base on which medicine is put in the case of 
EBM is constantly changing, incorporating new evidence and discarding ‘bad’ ev-
idence as robust research results are generated and updated on a continuous basis. 
Therefore the definition of evidence as ‘good reason for belief” or “grounds for 
belief” can be upheld. Albeit with the special addition that in order to claim ‘good 
reason to belief’, for example in the validity of a treatment, all data concerning 
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that special piece of evidence has to be available, so that a real informed decision 
can be made on part of the physician. So that even if the evidence proves to be 
‘wrong’ or ‘bad’ through later research, it still is possible to maintain that it was 
the best available evidence at that exact point in time. Therefore, for the definition 
of evidence it is permissible to lack the ‘truth condition’ that is an integral part of 
the definition of ‘knowledge.’ Medical knowledge is that what is needed to render 
the available evidence useful in clinical practice.  

Evidence hierarchies are useful for the production of this ‘robust’ evidence 
but they need to be challenged in medical practice where the evidence needs to be 
used for the individual patient. In the latter case, the ‘best’ evidence for a particular 
treatment at the given time must be contrasted with the ‘best’ evidence for a treat-
ment for the individual patient. And these treatments might be very different from 
each other, because the patient might exhibit idiosyncrasies which are not compat-
ible with the ‘best’ treatment on the population level.  

The problem of ‘too much evidence’ can only be solved by accepting the 
challenge that not all evidence can be known by all physicians at every point in 
time, and that the dialogue among colleagues is important to maybe partially close 
the resulting gap. Mindlines and tacit knowledge are coping mechanisms in med-
ical practice to handle the amount of evidence and to partially solve the problem 
of external validity as well, because both ‘soft skills’ are necessarily used to inter-
pret research results for the individual patient.  
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