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The Limitations and Misuses of 
Evidence-Based Medicine:  
A Critical Evaluation

‘A little learning is a dangerous thing; 
drink deep, or taste not the Pierian spring: 
there shallow draughts intoxicate the brain, 
and drinking largely sobers us again.’
– Alexander Pope (An Essay on Criticism, 1709)

Introduction
The regulatory changes that followed in the wake of 
the thalidomide crisis mandated the evaluation of 
drug efficacy and safety in controlled clinical trials. 
Beginning with the 1962 Kefauver-Harris Drug 
Amendments to the Federal Food Drug & Cosmetic 
Act, these standards for the premarket evaluation 
of new drugs rapidly became the international 
standard (USFDA, 2009; Healy, 2012; Gøtsche, 2013). 
This gave impetus to the further development, 
refinement and elaboration of randomised controlled 
clinical trial (RCT) methodology, which aimed to 
maximise objectivity and minimise bias. During the 
1990s, together with the extensive use of modern 
information technology, this blossomed into the 
evidence-based medicine (EBM) movement, with 
Ian Chalmers setting up the Cochrane Centre in 1992 
and David Sackett becoming its chief spokesperson 
(Claridge & Fabian, 2005; Healy, 2012).

Bolstered by early successes in refuting the 

effectiveness of some established medical services 
and procedures, and the introduction of new 
evidence-based guidelines for the treatment of 
diseases such as asthma, EBM has become the 
‘new paradigm’ for teaching and practising clinical 
medicine. However, as an Australian academic has 
recently pointed out, the arguments in favour of EBM 
are so strong and essentially irrefutable that ‘we run 
the risk of no longer seeing EBM for what it is. It has 
achieved cult status. To question it is treasonous, 
politically incorrect, antediluvian, paternalistic, 
to be condemned and marginalized’ (Little, 2003). 
Moreover, in Australia the undergraduate medical 
course structure (and also the postgraduate TCM 
curriculum) does not encourage critical evaluation 
of the limitations and abuses of ‘the evidence’ (Office 
of Medical Education, University of Sydney, 2014; 
University of Western Sydney, 2014). In general, for 
both orthodox and complementary medicine only the 
basics of EBM are taught within an already crowded 
tertiary level curriculum, and this tends to lead to a 
reliance on evidence-based summaries (e.g. evidence-
based practice guidelines), where somebody else has 
done the assessment (Abbot et al., 2014).

Another factor in the unquestioning acceptance 
of EBM lies in the authoritative tone of academic 
papers on the subject. This is a universal feature of 
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academic writing, which has the requirement to be terse 
(i.e. observe a very strict word limit), and to have all major 
issues and facts backed up with suitable references, to 
which readers with time constraints of their own may 
rarely refer, and which may in some cases be of poor 
quality. A succinctly worded argument, followed by the 
names of eminent researchers and academics together 
with a publication date, creates an apparently rigorous 
impression that may not bear up under closer scrutiny. As 
this is an unavoidable feature of academic papers, it is best 
for readers to maintain a sceptical attitude and as much 
as possible evaluate both the arguments together with the 
citations: caveat emptor, caveat lector.1

A corollary of the above is the awe-inspiring nature of 
the systematic review and meta-analysis: the rigorous 
inclusion criteria, the complex statistical analyses and the 
substantial number of individual trials involved. All of 
these taken together, with the impressive list of experts 
who command our respect for having undertaken such 
work, tends to generate in readers a sense of self-effacing 
deference. Who are we to question this gold standard 
of clinical truth? We read the abstract, paying particular 
attention to the main results and the authors’ conclusions, 
and then return to our practice, fortified with a renewed 
feeling of certainty. However, as we shall see below, all 
that glitters may in fact not be gold.

Finally, there is the inescapable human aspect that 
surrounds, informs and filters all of these issues. We 
crave certainty, we wish to help our patients, we want our 
cherished theories and concepts to be confirmed. Anything 
that offers or appears to have the potential to offer these 
things tends to be perceived with a halo of authenticity that 
may obscure the facts or context (Healy, 2012; Healy, 2003; 
Gøtzsche, 2013). We all bring these intrinsic biases to our 
scientific endeavours, and they creep undetected into even 
the most rigorous scientific research. Although the sources 
of bias in clinical research are well documented (Higgins 
& Green, 2011; Simundic, 2013), human frailties may 
sometimes prevail. This underlines the need for constant 
vigilance and speaks to the overarching requirement that 
all clinical trials and all of the data be freely available and 
easily accessible for scrutiny by the scientific community. 

No less important is the influence of the English 
language upon the way in which we are accustomed 
to think and express ideas. The verb ‘to be’ has a lot 
to answer for in this regard. Scientific truth is highly 
nuanced and we are rightly warned to avoid the use of 
‘always’ and ‘never’ in medical discussions. However, 
our language encourages us to think in terms of absolutes, 
not in terms of degrees or possibilities. The appropriate 
way to express the positive findings (i.e. outcomes) of a 
study that establishes correlation, rather than causation 
(i.e. a randomised controlled clinical trial), is to say that 
the findings ‘suggest’ that the outcomes ‘may be’ due to 
the intervention. Even where there is a very high degree of 

correlation, we need to acknowledge that the conclusions 
based upon these findings may be altered or refuted once 
we uncover some new piece of evidence. Moreover, until 
a causal mechanism or pathway has been established we 
may rightly question the currently available best evidence. 

There are many aspects of EBM itself that are problematic, 
from its philosophical underpinnings to its application 
in clinical practice. These items have been discussed 
and debated at length in the literature, particularly over 
the first decade or so since the introduction of EBM, 
and several attempts have been made to summarise 
and evaluate them. Perhaps the best of these appeared 
in 2004, categorising the criticisms and limitations of 
EBM as: ‘reliance on empiricism, narrow definition of 
evidence, lack of evidence of efficacy, limited usefulness 
for individual patients, and threats to the autonomy of the 
doctor/patient relationship’ (Cohen et al., 2004). Carefully 
laid out and explored, these points are clearly elucidated 
and easy to understand. However, after having given 
the foundations of EBM a good shaking, the message 
appears to have gone largely unheeded (Greehalgh, 
2014). Perhaps this is because, while Cohen et al. provide 
an excellent academic perspective on these matters, the 
psychological, social, political and economic factors 
that have been driving this radical change in orthodox 
medicine remained largely unacknowledged. With the 
benefit of hindsight and another decade on the clock, it 
is apparent that the rapid and wholesale adoption of our 
current - severely distorted - version of EBM has less to do 
with the efforts of an enthusiastic and articulate group of 
Canadian epidemiologists than with these other factors. 
Perhaps chief amongst them is the dominant role of the 
large multinational pharmaceutical companies in clinical 
research. This dominance leads to a pervasive conflict of 
interest in the generation, synthesis and dissemination of 
the evidence that is meant to guide contemporary medical 
practice. As we shall see, such industry dominance has 
found little, if any, resistance.

What is EBM?
Evidence based medicine has been defined broadly as: ‘the 
conscientious, explicit and judicious use of current best 
evidence in making decisions about the care of individual 
patients. The practice of evidence-based medicine means 
integrating individual clinical expertise with the best 
available external clinical evidence from systematic 
research’ (Sackett et al.,1996). In addition, the practice of 
EBM requires that the healthcare practitioner integrates 
‘clinical expertise and patient’s values with the evidence 
in a way that leads to a rational, acceptable management 
strategy’ (Straus & Sackett,1998).

In clinical practice, EBM has been defined more 
specifically in terms of a four-step process that begins and 
ends with the patient encounter:
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1.  Formulating a focused clinical question
2.  Searching for evidence
3.  Appraising the evidence
4.  Drawing conclusions that impact on practice

(Lang, 2004)

This process is what is generally meant by the term 
‘evidence based practice’ (EBP), although the two terms 
- EBM and EBP- are frequently used synonymously. 
It involves the cumulative gathering and assessing of 
information from the practitioner’s encounter with the 
patient (case history taking and eliciting the patient’s 
expectations), through the above four steps, and then 
back to the patient for discussion and implementation of 
treatment options. Although implicit, the practitioner’s 
clinical expertise (together with that of his/her peers) as 
well as the patient’s values, are notably downplayed in 
the four-step paradigm. 

Central to this whole process is the concept of a 
hierarchy of evidence, where, moving from strongest and 
most reliable to weakest and least reliable, we have:

1.   Meta-analysis (MA) of several homogenous RCTs and 
systematic review (SR) of the same (or a large well-
conducted RCT)

2.  Individual RCT
3.  Observational studies (patient-important outcomes)
4. Basic research (test tube, animal, human physiology)
5.  Clinical experience and expert opinion

(Lang, 2004)

Not long ago, the clinical judgement of a senior doctor 
was universally respected, just as the seasoned judgement 
of professionals working in other fields is generally placed 
in high regard. Since the advent of EBP, and the paradigm 
shift that is embodied in the above hierarchy, this has been 
turned on its head, to the extent that unless a treatment 
has been evaluated in an RCT (or preferably in an SR 
or MA of several RCTs) it is viewed with deep mistrust 
(Tonelli, 1998; Little, 2003; Healy, 2012). Indeed, this may 
even apply to practices and procedures that have a long 
history of satisfactory clinical use. This was the subject of 
a mock SR published recently in the British Medical Journal 
regarding the lack of evidence for the use of a parachute 
when jumping from a plane (Smith & Pell, 2003).

Under the influence of EBM all other types of medical 
knowledge are regarded as having less validity than the 
various types of scientific studies. Moreover, evidence-
based clinical guidelines may be used as the basis for legal 
action in cases where a non-standard treatment has led 
to an adverse outcome, in spite of having been agreed to 
by both patient and doctor (Little, 2003; Healy, 2012). It is 
therefore understandable that the priorities of the medical 
profession lie in elaborating and refining the procedures 
as well as collecting and analysing the data obtained from 

clinical research. Noticeably lacking, however, is guidance 
for the appropriate use and prioritisation of other forms of 
medical knowledge, such as individual clinical experience, 
expert opinion, patient values and basic physiological 
principles (Tonelli, 1998).

The randomised-controlled clinical trial
If the crown of EBM is the systematic review or meta-
analysis of data, the jewel is the well-conducted clinical 
trial, which is generally regarded as the ‘gold standard for 
evaluating the effectiveness of interventions’ (Akobeng, 
2005). An RCT is ‘an experiment in which two or more 
interventions, possibly including a control intervention or 
no intervention, are compared by being randomly allocated 
to participants. In most trials one intervention is assigned 
to each individual …’ (Cochrane Collaboration, 2014). 
In order to effectively evaluate a particular healthcare 
intervention, a trial must be designed to incorporate 
various means that minimise possible sources of bias, and 
hence confounding factors that may influence the results. 
Principal amongst these are: randomisation, allocation 
concealment, blinding and intention to treat analysis 
(Akobeng, 2005; Higgins & Green, 2011). For a new drug 
or device to be approved by regulatory authorities, it must 
be shown to be significantly more effective than placebo. 

Studies showing that a new treatment is as good as or 
marginally better than an older treatment (which has not 
been the subject of an RCT, as is the case with most older 
treatments) are not acceptable, as it is possible that neither 
drug may be effective (Healy, 2003; Healy, 2012; Gøtzsche, 
2013). However, the use of a placebo control is questionable 
in many instances, particularly where the outcomes are 
highly subjective in nature (e.g. mood or pain). In these 
situations the placebo effect may actually be very weak, 
as the natural course of the disorder may lead to clinical 
improvement, remission or fluctuations in severity such 
that a significant number of subjects would be expected 
to improve over the duration of the trial without any 
treatment at all. Thus, in these instances the same logic 
would apply, negating the apparent effectiveness of the 
treatment in question (Gøtzsche, 2013). For this reason, 
one should not accept at face value any therapeutic claims 
arising out of clinical trials that require a large sample size 
in order to detect a marginal effect.

As noted above, a well conducted RCT is designed 

Under the influence of EBM all other types of medical 
knowledge are regarded as having less validity than the 
various types of scientific studies. 
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to minimise possible sources of bias. ‘The reliability of 
the results of a randomized trial depends on the extent 
to which potential sources of bias have been avoided’ 
(Higgins & Green, 2011). This point is well worth some 
consideration. Bias may be minimised, but it is not 
possible to eliminate it entirely. Therefore a small amount 
of bias is an inevitable accompaniment to even the best 
RCTs (Simundic, 2013; Gøtzsche, 2013; Sackett, 2000). 
Almost by definition, we are not able to measure the 
extent of such residual bias; we only know that it must 
exist, and have faith that it is minimal. There are two 
important consequences of such residual bias. One is that 
in trials where the treatment produces only a small effect, 
it would take only a very modest fluctuation in the degree 
of bias (e.g. in the completion of a rating scale for pain or 
depressed mood) to completely change the trial outcome, 
especially if we are dealing with statistically significant 
changes, which are generally of a much smaller order 
than clinically significant changes (Gøtzsche, 2013). The 
other point is that when combining several RCTs together 
in a systematic review or meta-analysis, while there is a 
chance that the various small biases will negate each other, 
there is also the chance that they may add together, thus 
skewing the results. 

The great strength of RCTs is that they are able to 
provide potentially meaningful data to support specific 
actions (i.e. the administration of a potentially effective 
treatment, the avoidance of a potentially useless or 
dangerous treatment or the avoidance of certain risk 
factors) in the absence of identified causes. There may be 
no theoretical underpinnings to support the outcome - 
indeed the outcome may go against the currently accepted 
model – and yet a well conducted RCT is able to tell us 
that a particular intervention is strongly associated with a 
particular outcome in a specified patient group, or that a 
particular factor is strongly associated with a certain harm 
in a certain population. We are thus able to take curative 
or preventative action, without having to wait for the 
scientific breakthrough that explains why this should be 
so. In an early example of the use of statistical studies in 
medicine, preventative action was taken during the 1854 
cholera epidemic in Soho based on the findings of Dr. 
John Snow, who linked the disease with contamination 
of the water supply by showing a significant increase in 
cases amongst people using water from the Broad Street 
pump. Based on this compelling evidence, the handle 
of the pump was eventually removed in the absence of 
precise knowledge of the causative factors (Hempel, 2009 
in Healey, 2012). It was not until several decades later that 
these factors were elucidated through the work of Dr. 
Robert Koch (Altman, 1987 [in Healy, 2012]).

On the other hand, being able to access statistically 
significant data in the absence of a precise knowledge of 
causes has a significant downside. This is best illustrated 
by an extreme example. Suppose we are orthopaedic 

surgeons investigating treatments for fractures of the right 
forearm (unaware of the precise cause of the patients’ 
distress and disability). As active treatment we choose 
to apply a plaster cast to either of the upper limbs, and 
as placebo we immobilise the neck. Inevitably our RCT 
will show that patients with a cast on either limb do 
significantly better than those whose necks were treated. 
In this way we have demonstrated that applying a cast 
to either limb ‘works’ in cases with a fracture on the 
right side.2 Real-world examples of comparable practices 
are not uncommon, as we shall see in the discussion of 
industry involvement below. 

It bears repeating that statistical significance means, 
on the one hand, that there is a considerably higher 
probability that the results under consideration did not 
occur due to the play of chance. However, it also means 
that the results could, in fact, have occurred by chance 
(this is the significance of the ‘p value’3), and indeed will 
actually occur at some time, even though the odds are 
very low. This is discussed in more detail below. 

The take-home message is that statistical studies are best 
utilised in the assessment of risk, as well as to show that a 
particular treatment is of no significant benefit, or that the 
risk to benefit ratio is unfavourable. In such cases we can 
promptly avoid the risk or abandon the useless treatment, 
while we continue our investigation into specific causes 
and mechanisms. If we believe that a favourable outcome 
in an RCT actually proves that a treatment works, we are 
in the same position as the optimistic punter who believes 
that very favourable odds on a horse at the race track 
‘proves’ that the horse has already won.4 

Statistical tests, such as RCTs, are capable only of 
demonstrating relationships, not providing proof. A 
well-designed RCT with a strong result (i.e. a very low p 
value), may point to probable causes. But they remain just 
that: probable. The test has only confirmed a hypothesis. 
There may be other competing hypotheses, which should 
also be examined and tested if sufficiently plausible, 
following which causal mechanisms should be identified 
that explain the favoured hypothesis. In this way the 
meaningful correlations revealed by an RCT may generate 
further investigations aimed at elucidating causes. This is 
how the science of medicine progresses, otherwise we are 
opening ourselves up to error. 

Another critical weakness of RCTs is that the rigidity 
of the clinical trial structure must inevitably fail to 
account for the complex nature of clinical problems. By 
their very design, RCTs neglect important contextual 
factors that have a marked impact on disease prognosis, 
such as the presence of a loving family environment, 
a support network of friends and other carers (e.g. 
religious affiliations), job satisfaction, ability to engage 
in recreational activities and physical fitness (Cohen 
et al., 2004; Dossey, 1995). These are largely ignored 
when allocating patients to active treatment or placebo. 
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However, there is a growing body of research that tends 
to confirm their importance, particularly in cardiovascular 
disease (Khayyam-Nekouei et al., 2013; Everson-Rose & 
Lewis, 2005; Cohen & Herbert, 1996).

Additionally, it is very rare for two different studies on 
the same topic to be exactly the same, with differences 
in study design, definition of the disease, populations 
admitted, ancillary therapies, unanticipated consequences 
and definition of outcome. Therefore, conflicting or 
contradictory results are often to be found where there are 
several different trials dealing with the same topic. While 
two studies that reach the same conclusion in regards 
to therapy may strengthen this conclusion, studies that 
disagree (not due to bias or too small a sample size) may 
provide important clinical insights that would otherwise 
be lost when pooling the data (Horowitz, 1987). For these 
reasons, the inherent reductionism of RCTs tends to ‘dumb 
down’ clinical practice, which of necessity must deal with 
real-life patients – their individual health problems and 
individual responses to treatment. These are obscured in 
favour of statistical data related to the mean, standard 
deviation and, of course, statistical significance. In this 
way an epidemiological perspective is favoured over the 
more relevant clinical perspective (Horowitz, 1995). As we 
shall see below, there is a parallel dumbing down effect 
that is an intrinsic concomitant of SRs and MAs.

Systematic review and meta-analysis
‘A systematic review is a critical assessment and 
evaluation of all research studies that address a particular 
clinical issue. The researchers use an organized method of 
locating, assembling, and evaluating a body of literature 
on a particular topic using a set of specific criteria. A 
systematic review typically includes a description of 
the findings of the collection of research studies. The 
systematic review may also include a quantitative pooling 
of data, called a meta-analysis.’ (US Department of Health 
and Human Services, 2014). In contrast to a journalistic 
review, the primary studies that are included are selected 
according to explicit and reproducible methods. Thus, any 
bias associated with selection and rejection of studies is 
limited. 

In the best-case scenario there is a minimal 
heterogeneity amongst studies included in an SR, and all 
are of a uniformly high quality, regardless of their results. 
However, the emphasis on uniform high quality of studies 
fails to adequately address the issue of heterogeneity. 
In spite of adherence to a standard methodology, the 
complexities of clinical practice will inevitably generate 
significant differences amongst studies on a particular 
topic. In practice, studies dealing with the same topic 
are rarely homogenous, as noted above. In terms of 
methodology, some may score more or less highly 
according to the selection criteria, and the cut-off point 
below which a given study is to be rejected may be the 

result of an arbitrary decision by one or two reviewers. 
These factors inevitably lead to a degree of heterogeneity 
amongst included studies that may be sufficient to skew 
the resultant conclusions.  

Additionally, the selection criteria may be flawed in 
such a way that inadequate or irrelevant studies are 
included. A recent example of this potential may be seen 
in an SR in the Cochrane Library to assess the effects of 
acupuncture for treating peripheral joint osteoarthritis. 
As there is currently no consensus within the Chinese 
medicine community regarding what constitutes an 
acupuncture treatment nor what constitutes a course 
of acupuncture5 (White et al., 2008), the ‘adequacy of 
acupuncture’ selection criteria are of doubtful validity. 
Moreover, studies in which one or, in some instances, two 
out of the four criteria were not met were included in the 
review: ‘Only two of the trials … were judged adequate in 
terms of the acupuncturist’s experience … For five of the 
trials … the number of acupuncture sessions was judged 
inadequate.’ It was noted under the heading ‘Adequacy 
of Acupuncture assessments’: ‘Two acupuncturists … 
who have a combined acupuncture clinical experience 
of nearly forty years in treating knee OA, and who have 
both previously worked on RCTs and systematic reviews 
of acupuncture, independently assessed the adequacy of 
the acupuncture administered in the trials. Consensus was 
achieved by discussion … The assessors had previously 
used this adequacy assessment instrument for the 
earlier systematic review … of which this is an update.’ 
(Manheimer et al., 2010). This amounts to deference to 
expert opinion, which, although it may seem out of place 
in the ‘pinnacle of the evidence hierarchy’, is nevertheless 
a ubiquitous, though rarely acknowledged, element at all 
levels of evidence. 

In Manheimer et al. (2010) there were significant 
differences amongst the studies: most involved OA of the 
knee joint, while the remainder dealt with OA of the hip. 
Amongst these there was considerable variation in the 
severity and duration of the disorder, the acupuncture 
points selected and the frequency of treatments. However, 
the major portion of the SR was devoted to description 
and discussion of methodology, with only a single small 
paragraph outlining some of the clinical differences 
between the studies and a table showing the adequacy 
of the acupuncture assessment instrument (which was 
applied after the studies had been selected for inclusion). 
This illustrates Horwitz’s contention that ‘scientific rigidity 

The inherent reductionism of RCTs tends to ‘dumb down’ 
clinical practice ...
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creates only the illusion of homogeneity for clinical trials’ 
(Horowitz, 1987). By convention homogeneity is judged 
according to the overlapping of the confidence intervals6 
of the various trials selected for the meta-analysis.7 In other 
words, homogeneity is defined statistically, not clinically,8 
thus favouring a mathematical or statistical perspective 
over a clinical one. The richness and complexity of 
acupuncture in clinical practice is therefore obscured in 
favour of a statistical analysis to provide a standardised 
result.

SRs routinely ignore the intrinsic differences amongst 
the trials from which the pooled data are derived, 
tending to regard the included trials in much the same 
light as a single multicentre trial (Horowitz, 1995). It 
should therefore come as no surprise to find that in many 
instances the conclusions reached by a single large RCT 
are at odds with prior SRs and MAs (of smaller trials) on 
the same topic. A review of 12 large RCTs, to which 19 
MAs corresponded, with a total of 40 relevant outcomes, 
noted that ‘if there had been no subsequent randomized, 
controlled trial, the meta-analysis would have led to the 
adoption of an ineffective treatment in 32 percent of cases 
… and to the rejection of a useful treatment in 33 percent 
of cases’. As the authors concluded, ‘Pooled results 
incorporate the biases of individual studies and embody 
new sources of bias, mostly because of the selection of 
studies and the inevitable heterogeneity among them’ 
(Lelorier et al., 1997).

When confronted with an SR, it is in a clinician’s best 
interests to appraise each trial separately. ‘Rather than 
pooling the data and blurring the distinctions that are 
such a dominant feature of clinical trials, the results of 
our analysis would encourage readers to assess each trial 
individually. Such a strategy would take advantage of 
the diversity in patients, therapies and trial designs by 
allowing pragmatic clinicians to distinguish the effects of 
treatment among distinctive studies.’ (Horowitz, 1987). 

Philosophical conundrums: randomness, 
significance, certainty, objectivity
As will be discussed below, objectivity may be achieved 
by degrees, but there will always be at least some element 
of subjectivity present in every observation, calculation 
and conclusion. Rather than shy away from or deny 
the ubiquity of subjectivity, it is proposed that it should 
be acknowledged and accorded a central place in the 
generation of medical knowledge. Therefore this section 
presents some personal opinions in relation to some of the 
philosophical underpinnings of EBM.

Randomness and ‘the play of chance’ are nebulous 
concepts, as lampooned by Tom Stoppard in the opening 
scene of his play, Rosenkrantz and Gildenstern are Dead 
(Stoppard, 1967, pp.11-18). Even if the subjects in a trial are 
assigned to its various arms ‘randomly’, there is always 
the likelihood that randomness may work against the aims 

of allocation - just as at some point in time it is possible for 
one hundred tosses of the coin to all come up heads. Of 
course, the various patient groups are analysed afterwards 
in order to detect any discrepancies. However, the need for 
this type of allocation review points to a conundrum in the 
structure of a ‘controlled’ trial and brings into question the 
desirability of including randomisation. There seems to 
be an inherent contradiction in having randomisation that 
needs to be monitored. This issue has been highlighted 
within epidemiology and discussed elsewhere (Gordis, 
2005, in Maier & Shibles, 2011).

Furthermore, the occurrence of seemingly impossible 
events or sequences of events (i.e. those with only a 
very small possibility) highlights the ‘hidden’ side of 
randomness or chance. To our usual ways of thinking 
these concepts imply the ‘law of averages’ and the ‘fifty-
fifty split’, and indeed most of the time this understanding 
serves us well. However, there are times when we are 
thrust from under the shelter of the central portion of the 
bell shaped curve,9 to be confronted with unexpected, 
atypical - if not downright weird - phenomena. These 
sorts of occurrences are also part of randomness or the 
play of chance and lead to the idea that whatever can 
happen, will happen.10 Even with the most sophisticated 
statistical computations, no one is able to predict exactly 
when these outlying phenomena will occur. Our own 
existence on this planet is testament to this. According 
to the theory of evolution, human life (indeed, all life) is 
based on the repeated occurrence of events with only the 
minutest possibility (Darwin, 1909, Morris, 2003). 

The fact of our existence has profound implications 
on the current application of statistical models to 
populations. It appears reasonable to expect that the odds 
for the occurrence of a particular phenomenon would be 
different depending on the time scale involved (millions 
of years versus thousands of years versus several human 
generations versus a single lifetime versus several years 
versus a 12-week trial) and the numbers of subjects 
involved (all life on the planet versus a single species 
versus all members of that species with a particular disease 
versus a limited number of subjects with a particular 
disease). It would therefore be reasonable to expect that 
different statistical models should apply at various orders 
of magnitude. This is graphically illustrated by the fact 
that a drug with only weak therapeutic effects requires 
a large number of subjects in a clinical trial in order to 
demonstrate statistical significance; and that, conversely, 
adverse reactions to a drug may be undetected (i.e. not 
reach statistical significance) in a trial with relatively 
small numbers. Also in this connection, most healthcare 
practitioners are aware of the disproportionate numbers 
of rare and unusual cases seen in the early stages of clinical 
practice when patient numbers are small; once the practice 
has become established and larger numbers of patients are 
seen annually, the common disorders are seen commonly 
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and the rarer disorders seen more rarely (allowing, of 
course, for the location and nature of the practice). While it 
is beyond the scope of this paper to explore the validity of 
statistical methodology with respect to medical research, 
it appears that the above considerations, even if they have 
been elaborated within the science of statistics, have not 
percolated down into the field of clinical medicine. 

The concept of statistical significance is another 
contentious area. The results of a clinical trial are expressed 
in terms of their statistical significance, i.e. the likelihood 
(preferably very small) that they could have occurred by 
chance. There are two issues here. One is that by their 
very nature RCTs are designed to prove or disprove the 
null hypothesis, i.e. whether or not the treatment under 
consideration does not work. In other words, an RCT is 
designed to answer the question: ‘Is this treatment doing 
nothing or not doing nothing?’ A positive result tells us 
that the treatment in question is ‘not doing nothing’, and 
that this ‘not doing nothing’ is closely or loosely associated 
with various clinical effects, some or most of the time. 
In this way, an RCT may demonstrate correlation, but 
it does not reveal causation. Such a procedure appears 
to fall a little short of what one would expect of a ‘gold 
standard’ for clinical efficacy. The other aspect of statistical 
significance is that the application of ‘p<0.05’ is too rigid. 
As elaborated by Fisher (1926), the man who promulgated 
this approach, the standard for statistical significance 
should be flexible. Some instances should require only 
very small odds in order to reach significance, e.g. for very 
severe or life-threatening side effects.

The notion of objectivity and the removal of bias 
requires clarification. In so far as all perception arises 
in the mind as a result of neuronal activity, perception 
is inherently subjective. Human beings are incapable 
of absolute objectivity. Certain consensus observations 
may approach objectivity more or less closely. However, 
pure objectivity can never be reached. The impossibility 
of objective observation has been clearly and extensively 
discussed elsewhere (Cohen et al., 2004; Harari, 2001). The 
world-view of the observer determines what questions are 
asked, what information is deemed important and what 
information is deemed background noise. According to 
quantum theory in contemporary physics, the observer 
affects the observed reality in such a way as to change 
what is observed to align with the cognitive bias of the 
observer. In other scientific disciplines the effect of 
observer influence is acknowledged, but not in medicine 
(Greenwood, 2002; Dossey, 1995). Thus, research may be 
more objective or less objective, but never completely 
objective. In empirical research objectivity is a goal, not 
a fact (Cohen et al., 2004). Especially dangerous is the 
presumption of objectivity and the belief that RCTs 
actually prove something. Correlation does not prove 
causation (Aldrich, 1995). Indeed there are many steps 
to traverse from an ‘observed association to a verdict of 

causation’ (Hill, 1965). In addition, there are the inevitable 
limitations of inductive evidence. We are generally unable 
to be certain that we have all of the relevant facts in order 
to draw a valid conclusion. It is always possible that 
some new facts may come to light that serve to invalidate 
our previous conclusions. This appears to be the case 
with the results of EBM thus far, e.g. recommendations 
regarding hormone replacement therapy in menopausal 
women and, more recently, dietary fat intake (Little, 2003; 
Harcombe et al., 2015). 

The above arguments have been put forward in order 
to stimulate discussion and debate over these issues. Most 
of them are not new. A.B. Hill, regarded as the ‘world’s 
leading medical statistician’ (Armitage, 1991) – the man 
who introduced RCTs into clinical medicine – warned 
against the overemphasis of statistical significance and the 
inadequacies resulting from undetected systematic errors 
such as measurement error, confounding and selection 
bias (Hill, 1965; Phillips & Goodman, 2004). The various 
anomalies discussed in this paper, as well as the numerous 
cases in which incorrect or inappropriate conclusions 
have been drawn from the data under consideration 
should give ample reason to question whether the fault 
lies with the correct or incorrect application of statistical 
and epidemiological methodology. A fine example of the 
conundrums that may be generated in this connection 
may be seen in the following paper, the title of which 
says it all: ‘Why olanzapine beats risperidone, risperidone 
beats quetiapine, and quetiapine beats olanzapine: an 
exploratory analysis of head-to-head comparison studies 
of second-generation antipsychotics’ (Heres et al., 2006). 
So much for ‘scientifically proven’ clinical efficacy. 
Although the authors of this study were investigating 
sources of bias in company-sponsored trials, I believe that 
results such as these also call into question the validity 
of the methodology, as there will always be a certain 
amount of unavoidable bias, which is either not detected 
or not detectable, and this may significantly influence the 
outcomes of trials. 

Other important sources of clinical 
knowledge
Empirical research, such as the RCT that aims for maximum 
objectivity, is best applied to relatively simple and clear-
cut clinical scenarios, such as the clinical effects of a drug 
intervention. Such an approach is less useful for the more 
complex and multifactorial clinical scenarios (Greenwood, 

Research may be more objective or less objective, but 
never completely objective. 
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2002; Horowitz, 1987; Horowitz, 1995). Indeed, illness is 
a predominantly subjective experience, doctor-patient 
interactions are subjective on both sides, and the effects 
of treatment have a strong subjective component. Thus, 
because of their nature and principally through the 
application of double blinding and their intrinsic clinical 
reductionism, objective studies cannot be applied to 
interactive therapies (e.g. acupuncture, psychotherapy, 
etc.) without fundamentally changing them. This leads to 
the conundrum that in order to obtain a valid result, the 
therapy itself needs to be invalidated. In as much as all 
therapeutic modalities are interactive to some extent, these 
considerations apply across the board. When seen in this 
light, arguments concerning the reliability and accuracy 
of RCTs, intriguing as they are, become somewhat of a red 
herring, and we return to the definition of EBM quoted 
above (Sackett et al.,1996) and the deficiencies pointed 
out by Tonelli (1998) concerning the lack of guidance for 
the appropriate use and prioritisation of other forms of 
medical knowledge.

The rise in popularity of objective knowledge and its 
elevation to the apogee in orthodox medicine has gone 
hand in hand with the increasing reliance by Western 
medical practitioners on clinical measurements, e.g. 
blood pressure, serum lipids, glucose tolerance and liver 
function, as well as pseudo-measurements such as patient 
questionnaires. This has often been to the detriment of 
the clinical encounter, eroding the observational and 
interpersonal communication skills that had been the 
cornerstone of good medical practice up until the latter 
part of the 20th century (Spence, 2013; Healy, 2012; Wen 
& Kosowsky, 2012). However, there are many important 
aspects of a patient’s presentation that, while detectable, 
are not in fact measurable – measurable in a way that 
provides meaningful comparisons to other similar patients. 
Patient experiences of pain and depressed mood are prime 
examples of this. Moreover, in many complementary 
medical systems (e.g. traditional Chinese medicine) 
the importance of recognisable - but non-measurable – 
aspects of a disease in an individual are a central feature 
(Greenwood, 2002; Tonelli & Callahan, 2001). If we try 
to investigate or understand these factors by utilising an 
unsuitable enquiry system we will inevitably generate 
incorrect or irrelevant data, including finding solutions 
to the wrong problems, solving irrelevant or unimportant 
problems, rejecting a correct hypothesis and accepting 
an incorrect hypothesis (Oschman & Oschman,1997; 

Greenwood, 2002). In other words, as has been observed, 
the evidence-based tail ends up wagging the clinical dog 
(Greenhalgh et al., 2014).

Some potentially fruitful sources of medical knowledge 
in relation to the non-measurable factors within a clinical 
encounter have been explored by various authors, many 
of which centre on the individual patient (Healy, 2012; 
Greenwood, 2002; Tonelli & Callahan, 2001; Dossey, 1995). 
These include:

•  Expert opinion or consensus of experts, based upon 
clinical experience 

•  Application of anatomical, physiological, biochemical 
or pathophysiological principles

•  Reasoning based on theory (e.g. according to the 
principles of one of the complementary medicine 
modalities)

• N-of-1 trial (Lillie et al., 2011: Kravitz & Duan, 2014)11

• Single case causality assessment
• Case studies

Note that the clinical judgement of the individual 
healthcare practitioner is central to most of the above 
items. As mentioned above, the mature judgement of a 
professional is highly valued in every other sphere except, 
until only very recently, in medicine. A crucial component 
of professional judgement in medicine (and also in 
general) involves the development of pattern recognition 
based on the progressive accumulation of a repertoire of 
illness scripts (Matsui & Kawaguchi, 2014; Pelaccia et al., 
2011; Coderre et al., 2003). Experienced doctors diagnose 
more accurately than final year medical students for 
this reason – their ability to recognise essentially similar 
clinical scenarios from prior experience. In large part this 
unique ability depends upon mental processes occurring 
below the threshold of conscious awareness; it is mostly 
intuitive (Coderre et al., 2003).

Historically, all the major advances in medicine up 
until the mid-20th century have followed from case 
study reports (CSRs). That is to say, major advances have 
occurred in the absence of RCTs: new syndromes were 
differentiated and described, and patient responses to 
treatment, both beneficial and deleterious, were brought 
to light. Although undervalued today, the usefulness 
of CSRs is still recognised, in spite of their obvious and 
well-known limitations (Nissen & Wynn, 2014). However, 
discussions on the merits of CSRs would be more realistic 
and clinically relevant if they were informed by a more 
accurate assessment of the context. There are two critical 
ideas that pertain here. One is that RCTs (to which 
CSRs are inevitably compared) are by no means free of 
limitations. The other is the crucial role that CSRs have 
played in the past. Moreover, we should be wary of the 
tendency, perhaps the hallmark of immature thinking,12 to 
undervalue history and overvalue current knowledge.

Objective studies cannot be applied to interactive 
therapies (e.g. acupuncture, psychotherapy, etc.) without 
fundamentally changing them.
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Although it is beyond the scope of this paper to examine 
them in detail, some of the forces that have driven this shift 
in emphasis regarding the acceptability and credibility 
of various forms of medical knowledge, include the 
following:

• The analytical nature of Western science.
•  The human fear of uncertainty together with the craving 

for certainty.
• Peer group pressure and the influence of opinion leaders.
• The static world view underlying a belief in objectivity.
•  The professional as well as human desire to help 

alleviate sickness in the best possible way.
•  The fact that EBM is still only a nascent theoretical 

system in need of refinement and development under 
real-world conditions.

Having noted the above, perhaps the major driving 
force behind the development and clinical application of 
EBM at present is the pharmaceutical industry, utilising 
what has been referred to as ‘the most sophisticated 
marketing system on the planet’ (Healy, 2012; Goldacre, 
2012; Kassirer, 2005) to exploit all of the above factors, 
largely for its own benefit and largely to the detriment of 
medical science and patients worldwide. With hindsight, 
all of the developments described in the following section 
are predictable - though inconvenient - consequences 
of placing the levers of control into the hands of vested 
interests. 

Involvement of Industry
A system with this many holes is ripe for exploitation, and 
indeed, this is what has happened. Moving from a position 
of self-effacing deference to the medical profession to one 
of almost complete dominance in the space of less than 
40 years, the multinational pharmaceutical giants have 
magnified the inherent distortions within EBM, and added 
quite a few of their own (Greenhalgh et al., 2014; Gøtzsche, 
2013; Healy, 2012; Goldacre, 2012; Kassirer, 2005; Healy, 
2008; Healy, 2004). Since the1990s governments in the 
developed nations have pursued policies which involved 
cutting funding for medical research and encouraging 
industry to partner with universities and the medical 
community in order to conduct research. After all, they 
are involved in clinical research anyway, and are unable to 
bring a new drug to market without the support of RCTs. 
However, this is a bit like asking a group of heroin addicts to 
be in charge of the production and distribution of medical 
narcotics, using the argument that their experience with 
procuring and using the drug as well as their continued 
need for it uniquely qualifies them for this task. The reason 
for the over-the-top analogy here is to drive home the fact 
that these are all predictable outcomes.

As a result of these changes in policy, the big 
pharmaceutical companies now dominate clinical 

research. Not only that, but their influence has extended 
to all aspects of Western medical clinical practice. This has 
been extensively documented elsewhere (Gøtzsche, 2013; 
Healy, 2012; Goldacre, 2012; Kassirer, 2005; Healy, 2008; 
Healy, 2004). Multinational corporations of all kinds have 
one major, over-riding purpose: to increase profits for 
their shareholders – not the advancement of science nor 
the increased welfare of humankind. We cannot condemn 
the big pharmaceutical companies for pursuing their 
businesses in the most efficient and profitable manner. We 
and our governments have given them an open door to 
subvert Western medical science and clinical practice for 
their own purposes – and they have been highly successful 
in doing this. These kinds of behaviour on the part of big 
business, who place the generation of profits above all 
else, are not new; they have been a notable characteristic 
of our current economic system since its inception (Patel, 
2009; Munz, 1986; Klein, 2008). However, this does not 
make such activities any less heinous, nor should we 
allow ourselves to become inured to them. 

The errors that may be committed with regard to 
RCTs may be divided into two categories: mistakes 
(both unintentional and deliberate) that could be made 
by anybody, and outright fraud (generally requiring a 
considerable amount of money and influence). We could 
be protected against both types of error if pharmaceutical 
companies made their data freely available for scrutiny 
by the scientific community. Unfortunately, this is not 
the case, as companies sequester their trial data and only 
tend to publish that which is favourable for their products 
(Gøtzsche, 2013; Healy, 2012; Goldacre, 2012; Healy, 2008). 
The former category includes the common mistake that 
may be made when writing up the results of statistical 
tests. The following list represents an anatomy of bias, 
providing a summary of the common ways in which 
errors, unintentioned, well intentioned or otherwise, may 
find their way into the results of clinical research.

•  Misuse of findings with statistical significance, e.g. 
giving undue importance to trivial effects.

•  Failure to adjust for baseline differences between 
groups, particularly when they favour the intervention 
group.

•  Failure to test the data (i.e. the population from 
which the data are drawn) to see if they are normally 
distributed and to use non-parametric tests of 
correlation if they are not.

•  Ignoring all withdrawals (drop-outs) and non-
responders, so the analysis only concerns subjects who 
fully complied with treatment.

•  Assuming that one set of data can be plotted against 
another and an ‘r value’ (Pearson correlation 
coefficient) can be calculated, and assuming that a 
‘significant’ r value proves causation.

•  Inappropriate handling of outliers (points which lie a 
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long way from the others on the graph).
•  Omission of confidence intervals in the discussion of 

results, particularly if the confidence intervals overlap 
zero difference between the groups.

•  Stopping a trial early and writing (and publishing) the 
report if the difference between two groups becomes 
significant before the end of the trial.

•  Extending a trial until the results reach statistical 
significance if at the end of a trial the results are 
approaching, but not quite reaching statistical 
significance.

•  Analysing according to subgroups (not in the initial 
trial design) after a trial has been completed if the trial 
results are not favourable, in order to find a subgroup 
with a statistically significant response.

•  Using a different analysis of the data (not in the original 
trial design) to find some sort of favourable outcome if 
the original trial does not give the desired result.

 (Greenhalgh,1997)

The following group of deliberate misrepresentations 
have been brought to light when legal action has been 
taken against a particular company following disastrous 
outcomes due to a product, revealing that cheating on 
statistical tests is commonly behind the fraudulent results 
that have led to the catastrophe under investigation. These 
include:
•  Conducting trials on populations of patients that do 

not represent the real-world patients in whom that 
drug will be used.

•  Head to head trials where a new drug is compared to 
an older drug, which is administered incorrectly (i.e. 
too low a dose or wrong timing).

•  Use of composite outcomes to overstate the benefits of 
a drug and understate the adverse effects.

•  Selectively publishing trials with positive findings for 
a drug and withholding those with negative results.

•  Miscoding of adverse events, e.g. suicidal events on 
active treatment coded as ‘miscellaneous effects’, 
‘emotional volatility’ or ‘overdose’.

•  Re-allocation of subjects with severe adverse effects on 
the drug into the placebo group.

•  Removing subjects who have responded favourably 
from the placebo group.

•  The practice of ‘ghost-writing’, where a company 
commissions an agency to write up a study with 
conclusions in the abstract (that are favourable to the 
drug being tested) which contradict the findings of the 
study – and then have eminent academics put their 
names to it.

(Gøtzsche, 2013; Goldacre, 2012; Healy, 2012; Healy, 2008; 
Healy, 2004)

In the words of Gøtzsche: ‘There are very little high-
quality published data. Neither the drug industry nor 

publicly employed researchers are particularly willing 
to share their data with others, which essentially means 
that science ceases to exist.  Scrutiny of data by others is a 
fundamental aspect of science that moves science forward, 
but that is not how it works in healthcare. Most doctors are 
willing to add their names to articles produced by drug 
companies, although they are being denied access to the 
data they and their patients have produced and without 
which the articles cannot be written. This is corruption of 
academic integrity and betrayal of the trust patients have 
in the research enterprise. No self-respecting scientists 
should publish findings based on data to which they do 
not have free and full access.’ (ANH-Intl, 2013).

The consequences of this withholding of data by the 
pharmaceutical industry, some of which may not be strictly 
relevant to the topic of this paper, graphically illustrate 
the range and gravity of problematic outcomes generated 
by the flaws in EBM. Bad science and bad data are one 
thing, but the effects of industry control are pervasive. 
Some of these effects that relate directly to EBM have been 
succinctly summarised by Greenhalgh et al. (2014): ‘… the 
drug and medical devices industries increasingly set the 
research agenda. They define what counts as disease (for 
example, female sexual arousal disorder, treatable with 
sildenafil and male baldness, treatable with finasteride) 
and predisease “risk states” (such as low bone density, 
treatable with alendronate). They also decide which tests 
and treatments will be compared in empirical studies 
and choose (often surrogate) outcome measures for 
establishing “efficacy”. Furthermore, by overpowering 
trials to ensure that small differences will be statistically 
significant, setting inclusion criteria to select those most 
likely to respond to treatment, manipulating the dose 
of both intervention and control drugs, using surrogate 
endpoints, and selectively publishing positive studies, 
industry may manage to publish its outputs as “unbiased” 
studies in leading peer reviewed journals … Evidence 
based medicine’s quality checklists and risk of bias tools 
may be unable to detect the increasingly subtle biases in 
industry sponsored studies.’ 

The main consequences of industry domination are 
summarised below. While only a few representative 
examples are provided to illustrate what are widespread 
phenomena within the industry, I strongly urge the 
reader to review some of the references in order to gain 
an understanding of the full extent and gravity of the 
situation. 

•  Unnecessary harms: Obviously, if you exaggerate the 
benefits and hide the hazards, people are going to get 
hurt. Although many authors point to the harms caused 
due to these practices (Goldacre, 2012; Healy, 2012; 
Healy, 2003), Gøtzsche (2013) places pharmaceutical 
drugs as the third leading cause of death after heart 
disease and cancer. 
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•  Control of medical practice: Evidence-based 
guidelines, which are derived to a large extent on 
the published results of industry-funded drug trials, 
often recommending on-patent drugs which are no 
better than older off-patent (and hence much cheaper) 
drugs, or recommending ineffective or harmful 
treatments (Healey, 2012; Gøtzsche, 2013). Invention 
and promotion of new ‘diseases’ or exaggeration of 
the importance of specific risk factors (to both doctors 
and patients) so that new drugs may be marketed to 
doctors (Healy, 2012; Gøtzsche, 2013; Greenhalgh et 
al., 2014). Removal or undermining of avenues for 
dissent by promoting a culture of ‘high level scientific 
evidence’ which allows no room for individual 
practitioners’ observations and professional opinions 
in peer-reviewed literature (Tonelli, 1998; Little, 2003; 
Healy, 2012).

Some representative examples of such industry 
involvement are described below:

1.  Intimidation of the profession by statistical analysis: 
Publishing false conclusions of MA findings. 

Although this example comes from the years just prior to 
the enunciation and elaboration of the principles of EBM, 
regulatory authorities had for some time required evidence 
from RCTs in order to allow a drug onto the market, and 
the scientific community recognised the value of high-
level evidence in determining the risk-benefit ratio of new 
treatments. In 1991 the British Medical Journal published 
a paper (Beasley et al., 1991) by a group of company 
employees – tertiary qualifications notwithstanding – 
pooling ‘data from 17 double blind clinical trials in patients 
with major depressive disorder comparing fluoxetine (n= 
1765) with a tricyclic antidepressant (n=731) or placebo 
(n= 569), or both’ in response to growing concerns over a 
possible increased suicide risk for patients on fluoxetine. 
The abstract, loaded as it is with complex statistical jargon 
relating to the incidence of suicidal acts as well as suicidal 
ideation (assessed according to the Hamilton rating scale), 
concludes that: ‘Data from these trials do not show that 
fluoxetine is associated with an increased risk of suicidal 
acts or emergence of substantial suicidal thoughts among 
depressed patients.’ However, if one reads the entire paper, 
neglecting the dubious findings derived from a rating 
scale,13 one finds a total of six suicidal acts in the Prozac 
group (n=1765) and one in the placebo group (n=569). 
These figures show there were just under two times as 
many suicidal acts on fluoxetine compared to placebo. 
Analysing the data presented, the relative risk for suicidal 
acts is 1.9 times greater on fluoxetine than placebo, with 
a 95 per cent confidence interval from 0.2 to 16, i.e. while 
there may be no significant increase in risk, there may 
just as likely be a 16 fold increase in risk, and the most 

likely increase in risk would be 1.9 fold. At the time of 
publication there were either no letters of protest against 
the study’s false conclusions, or the journal decided not to 
publish them. Although the general level of sophistication 
regarding the pitfalls of EBM in the medical and other 
healthcare professions has increased considerably since 
that time, unfortunately the sophistication of vested 
interests has consistently outpaced them, with the result 
that only little has changed with respect to what medical 
journals will publish and what they will not (Gøtzsche, 
2013: Goldacre, 2012; Healy, 2012).

2.  Hiding harms and overstating the benefits of a drug; 
making extensive use of ghost-writing

The drug olanzapine (Zyprexa) has been surrounded by 
considerable controversy, and came to market via some 
highly suspect trial data. Although not associated with 
the tardive dyskinesia of older ‘antipsychotic’ drugs, 
olanzapine has not demonstrated advantages over 
many of the older first generation antipsychotics, such 
as haloperidol. Olanzapine was originally synthesised 
in 1982 and was one of a series of compounds that the 
manufacturer developed in its search for a safer ‘second-
generation’ (or ‘atypical’) antipsychotic. They were 
patented but never marketed, due to problems with 
toxicity.  However, the company decided to select what 
was apparently the least toxic compound and take it to 
market. Renewal of patent (US 5,229,382) was granted 
in1993 on the basis of the unique benefit that it caused less 
increase in serum cholesterol in beagle dogs compared 
with one of its sister compounds (ethyl-olanzapine, which 
had never been marketed). Based on this fact alone, 
the compound should never have received the patent. 
However, with the renewed patent the company ran four 
clinical trials on olanzapine, which were not published 
in full. Nevertheless, these four trials gave rise to 234 
publications (Healy, 2012, p.142), with one trial having 
been published 142 times in papers and conference 
abstracts (Gøtzsche, 2013, p. 231). In many instances 
these papers were ghost-written, fraudulently promoting 
‘off label’ uses for Olanzapine, which led to unnecessary 
deaths and disability in children and the elderly (Gøtzsche, 
2013, pp.31-32, 230-32, 260; Goldacre, 2012, p.293; Healy, 
2012, pp.31-2). The SR conducted by the Cochrane 
Collaboration proved inconclusive: ‘The large proportion 
of participants leaving studies early in these trials makes 
it difficult to draw firm conclusions on olanzapine’s 

The undue influence of pharmaceutical companies through 
exploiting the weaknesses within EBM has transformed 
Western medicine over the past fifty years ...
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clinical effects. For people with schizophrenia it may offer 
antipsychotic efficacy with fewer extrapyramidal adverse 
effects than typical drugs, but more weight gain. There is 
a need for further large, long-term randomised trials with 
more comprehensive data.’ (Duggan et al., 2005). But this 
was based only on data that had been made available by 
the manufacturer. Some of the sequestered data, accessed 
through subsequent legal proceedings or leaked by 
company employees, have revealed marked increases in 
suicides, diabetes, cholesterol elevation and weight gain, 
making it possibly the most harmful of all the available 
antipsychotic drugs (Gøtzsche, 2013, pp. 231-2; Healy, 
2012, p.142-3).

3.  Abuse of findings of statistical significance; lobbying 
by industry and industry backed patient groups to 
influence guidelines and government policies

One of the prime examples of this category is the plethora 
of virtually incomprehensible studies on drugs for the 
treatment of Alzheimer’s disease. Supported by complex 
and sophisticated statistical analyses (mostly of results 
from rating scales), these studies all somehow confirm 
the ‘efficacy’ of various cholinesterase inhibitors and 
Memantine, either singly or in various combinations. 
However, on closer examination, one finds that most 
patients do not respond to treatment and, in those that 
do, the effects are equivocal, modest and temporary, 
with small and short-lived improvements in the rate of 
decline of cognitive function and activities of daily living. 
Unfortunately these ‘modest improvements’ only refer to 
statistically significant improvements. It is doubtful that 
they are, in fact, clinically significant. What these trials are 
really saying is this: while it may be possible to measure 
a small amount of improvement, which represents a 
retardation in the expected rate of decline in the patient’s 
cognitive abilities, functional ability, behaviour and 
psychological state, this occurs in only one out of every 
ten to twelve patients that receive treatment, and will 
generally not make an appreciable difference to the course 
of the illness and the burdens on the caregivers (Lanctôt 
et al., 2003; Tampi & van Dyck, 2007; Lanctôt et al., 2009). 
In spite of these findings, which were also supported in a 
2010 observational study involving 938 patients (Santoro 
et al., 2010), intensive lobbying by the manufacturers 
(including legal proceedings against the National Institute 
for Health and Care Excellence [NICE]) and by patient 

groups financed by these companies, influenced NICE 
to reverse its initial guidance in relation to these drugs, 
endorsing what are essentially useless treatments, and 
allowing their availability to UK patients on NHS subsidy 
(NICE, 2011).

The undue influence of pharmaceutical companies 
through exploiting the weaknesses within EBM has 
transformed Western medicine over the past fifty years, 
both in terms of how new therapeutic knowledge is 
disseminated to doctors, as well as how medicine is now 
practised. In terms of the original goals of protecting 
the public from dangerous treatments and improving 
patient care by making the most effective and economical 
treatments available, the system has been turned on its 
head (Greenhalgh et al., 2014, Goldacre, 2012; Healy, 2012). 
There have been tragic consequences for both medical 
practice and scientific research. In terms of the former, 
there are now some very harmful and yet minimally 
effective drugs in widespread use, some of which should 
never been allowed onto the market. Moreover, buried 
amongst the data, most of which has not been published, 
there may be a few highly effective drugs that are very 
specific in terms of the subgroup of patients in which they 
provide their maximum benefits, and possibly also quite 
specific in terms of the particular groups of patients in 
which the risk to benefit ratio would preclude their use. 
Unfortunately, given the present state of affairs, we will 
never know. In terms of scientific research, looking at the 
host of deleterious consequences, even allowing for the 
degree of cheating that has come to light, the methodology 
itself, even if strictly and carefully followed, must also be 
called into question. 

Government intervention is required in order to 
wrest control of both the research agenda as well as the 
collection, collation and dissemination of the data away 
from the pharmaceutical industry. In view of the industry’s 
enormous wealth and political influence, this concern 
is part of the larger issue of government regulation of 
the 'free market', versus a laissez-faire approach. Since 
Alan Greenspan's admissions at the House Oversight 
Committee hearings in the wake of the Global Financial 
Crisis (Waxman-Greenspan, 2008; Patel, 2009), the debate 
about whether or not our market economy requires 
stringent regulation by governments is much like a debate 
about whether or not we need traffic lights at intersections 
and a speed limit. Government intervention is necessary, 
and it is essential if we are to have a research agenda 
driven by the welfare of patients rather than the profits of 
large multinational companies. The possible solutions to 
this impasse and proposals for future development along 
these lines have been discussed in detail elsewhere (Healy 
2012; Gøtzsche, 2013; Goldacre, 2012; Kassirer, 2005). 
However, in view of the unremitting power and influence 
of the vested interests, it appears that little will change 

The warning ‘caveat emptor; caveat lector’ still stands 
until one simple, essential solution has been implemented: 
free public access to all clinical trials and to all of the raw 
data from trials. 
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in the short term. Therefore the warning ‘caveat emptor; 
caveat lector’ still stands until one simple, essential 
solution has been implemented: free public access to all 
clinical trials and to all of the raw data from trials. 

Concluding remarks
In his 1965 address to the Heberden Society, Hill pointed 
out many of the weaknesses and difficulties within the 
burgeoning science of controlled clinical trials, noting that 
the pendulum of medical fashion had already begun to 
swing in the direction of controlled trials.14 It is a record 
of issues unresolved and warnings unheeded: undue 
reliance on controlled trials as a means to gain clinical 
knowledge; the risks of extrapolating from trial results 
(i.e. generalising from the results in the particular group 
of patients); the use of complex statistical techniques to 
legitimise useless or trivial data; the need to account for 
biological variability and perhaps identify a subgroup of 
patients in whom an intervention may work well, in spite 
of this intervention not having been shown to be of benefit 
in the trial group as a whole; how to make statistical data 
relevant for the individual doctor in a particular clinical 
encounter; the limitations of double-blinding; and the 
tensions between subjectivity and objectivity. Hill also 
noted the emerging trend for industry to use RCT data 
in their sales patter, and also the trend within the medical 
profession to downplay the importance of clinical 
observations and clinical reasoning in favour of trial data 
that may just as equally ‘mislead as well as to lead’ (Hill, 
1966).15

It is evident that EBM as it stands is neither working 
in the interests of doctors nor their patients. A response 
to ‘Evidence based medicine: a movement in crisis?’ 
(Greenhalgh et al., 2014) sums up the dilemma for doctors:

‘The basic issue for a practising doctor is that most of the 
evidence based literature is by researchers and pharma 
companies. The so called evidence is ambiguous [sic] 
contradictory most of the time with no take home 
messages or real answers. The literature in EBM 
appears to give more importance to statistical validity 
and correctness and after the reading the articles leaves 
us more confused than ever. I tried to learn statistics 
and invested considerable amount of time in attending 
workshops on Biostatistics but I still fail to get practical 
information which I can apply to the patient and explain 
to the patient in simple language.’ (Kumar, 2014)

Epidemiological methods, which are used in order to 
quantify the risks posed by various hazards, including 
environmental factors and drug treatments, have been 
applied and developed within medicine to include the 
quantitative assessment of beneficial effects of drug 
treatments. This methodology has always been strong 
on correlation and weak on causation, and this was quite 

suitable for its original purpose: quantified risk was to 
be considered in reference to the qualitative variables of 
severity of risk, inconvenience or suffering that may arise 
from avoiding the putative risk factor/s, perceived benefits 
provided by the risk factor, etc. Thus, if we only have 
very slight evidence that an anti-emetic drug may cause 
abortion, we would be justified in restricting its use in 
pregnant women with morning sickness, regardless of the 
discomfort that may result from this decision16 (Hill, 1965). 
In other words ‘causal decision-making in epidemiology 
cannot be a statistical or quantitative procedure, but rather 
the critical thinking (speaking) and creative reasoning 
of the physician in cooperation with the patient, who 
preferably has similar qualities' (Maier & Shibles, 2011). 
Unfortunately, this great strength of epidemiological 
methodology – to quantify risk factors – has been turned 
on its head by the pharmaceutical industry, who are using 
the appearance of this methodology to hide important 
risks. Moreover, their pervasive influence appears to be 
driving the move to downplay qualitative considerations 
within medical research.

Provided that unrealistic expectations are not placed 
upon them, and that they are seen for what they are, 
the tools of EBM have the potential to enhance clinical 
practice. ‘EBM is not a new philosophy of medicine, but 
is instead a useful, imperfect tool available as an aid in 
making individual and group health care decisions, and 
in discussing care with patients’ (Cohen et al., 2004). 
However, the evidence hierarchy does not serve practising 
clinicians well; under the banner of EBM, the richness and 
complexity of 'clinical evidence' has devolved to signify 
the results of a properly conducted RCT or equivalent, 
and, as we have seen above, such trials may not in many 
instances have been properly conducted. Moreover, such 
a narrow scope of 'evidence' may have only a tangential 
relationship to clinical practice in the real world. Indeed, 
we also need to stop conflating ‘evidence’ with ‘proof’ and 
to refrain from using the term ‘evidence’ in this way.  A more 
accurate description of the evidence hierarchy, taking into 
consideration twenty years of clinical application, would 
be to say that the items towards the top may potentially 
yield less biased outcomes, while those towards the 
bottom may potentially yield more biased outcomes. In 
other words, the results of an apparently well conducted 
RCT may in fact be heavily influenced by various biases, 
to the point where they are detrimental when applied 
clinically, while the seasoned judgement of a mature 
clinician who takes seriously the life-long commitment to 

It is evident that EBM as it stands is neither working in the 
interests of doctors nor their patients. 
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learning, may in fact provide the most effective solutions 
for a multifactorial clinical encounter. 

Many of the commentators cited above have been 
quick to point out that proper evaluation of new drug 
treatments can only occur when all clinical trial data are 
made freely available to the medical community as well as 
the general public, as this is the best way to detect errors, 
both unintentional and intentional. While this is a self-
evident truth, the underlying idea is that ‘scrutiny of data 
by others is a fundamental aspect of science that moves 
science forward’ (ANH-Intl, 2013). 

The implication is that medical science as a whole (not 
simply the aspect of drug evaluation) can only progress 
through properly conducted, reported and disseminated 
RCTs. There is a deep philosophical conundrum here. To 
put it bluntly, this is decidedly not how medical science 
or any other science moves forward. As noted elsewhere, 
EBM presumes that observations can be made by a 
naïve, completely objective observer, and that medical 
knowledge should be based on these supposedly unbiased 
observations. In this way, EBM seeks to remove medicine 
from its theoretical underpinnings. However it is impossible 
for anyone to make an observation that is objective and 
free from the theories and biases that are held in the mind 
of the observer (Harari, 2001; Cohen et al., 2004). Science 
progresses through the interplay of theory and observation: 
theory is challenged by progressively clearer observations, 
which in turn lead to new and better theories, which in 
turn permit more specific, more detailed and hence more 
useful observations. Progress in medical knowledge has 
the twin arms of improved understanding of physiological 
and pathophysiological processes,17 together with the 
associated improvement in medical observations. EBM has 
led to many disastrous consequences and the expectation 
that they can be remedied or prevented by more of the 
same is simply misguided. 

Clinicians need a much broader scope of sources for 
medical knowledge than simply the undue reliance on 
RCTs. We need to preserve, renew and invent useful and 
valid means of acquiring clinical knowledge as well as a 
flexible system for prioritising various forms of clinical 
knowledge in different scenarios. Instead of denying or 
shying away from the essential subjectivity inherent in all 
aspects of clinical medicine, it should be acknowledged 
and accorded a central place within a new schema 
of clinical evidence. In place of the linear ‘evidence 
hierarchy’, a circular arrangement of a broad variety of 
sources of clinical knowledge is proposed - a circle around 

the circumference of which are arranged different types 
of medical knowledge to be drawn upon, as appropriate, 
by the clinician placed at the centre, exercising his or her 
clinical judgement, informed by past experience and the 
present data from the patient. We honour Sacket’s use of 
the words ‘judicious’ and ‘integrating’ when we place the 
clinical judgement and expertise of the practitioner at the 
centre of the evidence wheel: ‘the conscientious, explicit 
and judicious use of current best evidence in making 
decisions about the care of individual patients. The practice 
of evidence-based medicine means integrating individual 
clinical expertise with the best available external clinical 
evidence from systematic research.’ (Sackett et al., 1996).

However, this model also neglects the patient, who 
needs to be accorded a rightful place within the evidence 
continuum. The patient may also be viewed as the 
centre of another circle around which are arranged the 
events of his/her life, past and present, including the 
set of interrelated problems of which the current clinical 
presentation is a part. Perhaps the area of overlap between 
these two circles, always including the two central areas, 
may best represent the clinical encounter. 

With the current trend towards increasing research 
within complementary modalities, including the 
development of suitable models for such research, it is 
crucial that the research agenda begins and remains in 
the hands of the profession, and that we learn from the 
history of EBM in its Western medical context so that we 
may remain vigilant over the course of the continuing 
development of the complementary medicine evidence 
base.

Logged in journal subscribers can comment on this article 
at www.jcm.co.uk

In place of the linear ‘evidence hierarchy’, a circular 
arrangement of a broad variety of sources of clinical 
knowledge is proposed... 

Endnotes
1  Caveat emptor: ‘buyer beware’; 

caveat lector: ‘reader beware’.
2  This example is adapted from 

Healy, 2012, p. 81-82, who links 
research of this nature to what 
has actually been occurring 
in regard to the promotion 
of SSRI’s in the treatment of 
depression by industry.

3   The p value expresses the 
probability that the results 
could have occurred due to the 
play of chance. By convention, 
trial results are said to be 
statistically significant when 
p is less than five per cent. 
However, as long as p is 
greater than zero, there is a 
finite possibility that the results 
could, in fact, have occurred 
by chance. In other words 
whatever can happen will 
happen. Strictly speaking, 
in order to properly validate 
statistical significance, a trial 

should be repeated 20 times 
and should show the same 
result 19 times. 

4  Although the rudiments of 
statistical knowledge and 
enquiry go back to ancient 
Greek mathematicians and 
Roman philosophers, the 
science of statistics has its 
origins in the perennially 
popular pastime of gambling. 
The church, which dominated 
scholarship up until fairly 
recently,  frowned upon 
discussions of randomness 
or chance events, for obvious 
reasons (Cowles & Davis, 
1982).

5  The standard for a course 
of acupuncture in Chinese 
hospitals includes a high level 
of training and experience of the 
acupuncturist administering 
treatment, prolonged needle 
retention and ten ‘daily’ 
treatments, delivered over 
12 days  (to allow for the 
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weekend). In Western countries, 
the acupuncturist generally 
has considerably less training 
and experience, needles may 
be retained for as little as 15 
to 20 minutes, the number 
of treatments varies, and the 
frequency of treatments may 
range from twice weekly to 
once monthly. There appears to 
be a growing body of evidence 
supporting frequency of 
treatments at more than once 
a week and a course of no 
less than twelve treatments 
(McDonald, 2012).

6   The confidence interval (CI) 
is the range of values within 
which we are fairly certain that 
the true result lies. It is another 
way of expressing the statistical 
significance of the trial results. 
Generally a CI of 95 per cent is 
applied in RCTs, corresponding 
to the accepted cut-off for 
statistical significance of 5 per 
cent. This generally yields a 
small range of values, which 
the researchers are 95 per cent 
certain represent the actual trial 
result. 

7 This is generally displayed 
graphically, where all of 
the results are lined up in 
a column and the range of 
values for each trial is denoted 
by a horizontal line, making it 
readily apparent whether the 
requisite overlapping is present.

8 If the ‘lower confidence limit of 
every trial is below the upper 
confidence limit of all the 
others … statistically speaking, 

the trials are homogenous’ 
(Greenhalgh, 1997).

9 The bell-shaped curve is the 
graphic representation of  
n o r m a l  ( o r  G a u s s i a n ) 
d i s t r i b u t i o n ,  i n  w h i c h 
continuous data (e.g. height, 
weight,  IQ of a human 
population) are represented. 
The average value (the mean) 
is generally at the peak of 
the bell, and as you move 
away from the mean value in 
either direction, the number of 
subjects decreases; 95 per cent 
of subjects have data that are 
within two standard deviations 
of the mean, i.e. 95 per cent 
of the population studied are 
represented in the bulk of 
the bell shape. The outliers 
under the outer lip of the bell, 
representing the other 5 per 
cent generally have the more 
extreme qualities.

10 If you combine this concept 
with the observation that 
there are always more ways 
for something to be done 
incorrectly rather than correctly, 
or for things to go wrong rather 
than right, you have the basis 
of ‘Murphy’s Law’. 

11 Essentially this involves the 
application of scientifically 
rigorous methodology to the 
study of a single patient. As an 
example let us take a patient 
who has experienced a possible 
adverse reaction to treatment. 
The application of challenge, 
dechallenge and rechallenge 
gives us the best and most 

reliable information concerning 
this  particular patient’s 
response to the treatment. 
‘Challenge’ is when the patient 
has received the treatment and 
shortly afterwards develops 
the  adverse  symptoms. 
Dechallenge is when the 
treatment is withdrawn. If 
the symptoms disappear, the 
treatment may have caused 
them. Rechallenge is when, after 
resolution of the symptoms, 
the treatment is given again. 
If the patient again exhibits 
the adverse symptoms, we can 
be sure that the treatment has 
caused these symptoms in this 
patient. 

12 Perhaps most succinctly 
epitomised in the Arabic 
proverb: ‘They asked Abboud 
of Omdurman: “Which is better, 
to be young or to be old?” He 
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Thinkers of the East. London: The 
Octagon Press, 2002)
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objective measuring device, 
and it allows much scope for 
bias). At best it may be used 
as a guide for professional 
interrogation. However it 
is rarely administered by a 
qualified medical professional, 

who would know when to 
probe a little deeper and when 
to clarify a particular point. 
These issues are discussed in 
Healy (2012), pp. 177-181.

14 The analogy being that ‘any 
belief that the controlled trial 
is the only way [in which we 
can study therapeutic efficacy] 
would mean not that the 
pendulum had swung too far 
but that it had come right off 
its hook.’

15 It is remarkably refreshing 
to read this fine example of 
medical discourse from the 
days before industry and other 
vested interests had placed 
their stranglehold around it. 
The paper is available for free 
download at: http://ard.bmj.
com/content/25/2/107.full.
pdf+html. 

16 This is  the reason why 
regulatory authorities in 
Western countries have been 
able to ban or severely restrict 
the use of herbal medicines, for 
which there may be only a very 
small degree of risk, detected 
using very low level evidence: 
in the absence of acceptable 
empirical evidence of benefit, a 
minute risk is judged against no 
benefit at all. Thus, avoidance 
of risk trumps availability every 
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17 And, in the context of psychiatry, 
the improved understanding of 
psychological, psychosocial and 
psychopathological processes.
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