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Evidence is what makes people believe in something. We should not forget that
medicine has not always followed an evidential path, but in recent times – which we
might call the scientific era – evidence has been a dominant force. Today, we recognise
that not all evidence is of equal value and this has led to the notion of an evidential
hierarchy. This hierarchical tool has many advocates; it has proved useful when
considering the strengths and weaknesses of propositions. The best known hierarchical
grading system is outlined below:

• Ia Evidence from systematic review or meta-analysis of randomised controlled
trials (RCTs)

• Ib Evidence from at least one RCT

• IIa Evidence from at least one well-designed controlled study without
randomisation

• IIb Evidence from at least one other type of well-designed quasi-experimental
study

• III Evidence from well-designed non-experimental descriptive studies
(comparative studies, correlation studies or case studies)

• IV Evidence from expert committee reports or opinions and/or clinical experience
of respected authorities.

Another real advance in our assessment of scientific worth has been the development
of the formal search strategy in the medical literature. Before the new millennium it was
common to find review articles that were based on original articles of indeterminate
source. Sometimes the choice of these papers was dictated simply by ease of
accessibility. More worrying, the choice at other times was determined by the personal
bias of the author conducting the review. Nowadays, the major journals publish only
those reviews that are based on an appropriate, unbiased, literature search. Authors are
expected to explain the reason for their search technique and their exact methodology.
A clear explanation of what papers have been included, what have been excluded, and
the reasons why are essential. This is in line with the widely recognised QUORUM
(Quality of Reporting of Meta-analyses) Statement1.

It is regrettable that when we consider medical evidence we must never forget
human frailty. Researchers are just as prone to the three Is – insanity, incentive and
ignorance – as the rest of the population. Fabrication of data may be unusual, but it
happens, even at the highest level, and is reported even in the most prestigious journals.



To support such a contention is easy. One need only
consider the Woo Suk Hwang affair as recently as last
year2. This South Korean professor had achieved huge
international fame and was lauded widely in his own
country. He published his stem cell research in top quality
journals, such as Science. However, this all came to a
disastrous conclusion on the front pages of the
international press when the professor’s claim to have
used cloning techniques to create stem cell lines of eleven
people was proved fraudulent. It is truly difficult to
understand how he hoped to get away with this deceit.

While the South Korean example is awesome in scale,
such outright data fabrication is probably quite rare. Data
mismanagement, its little brother, is not. One well-known
study of scientific researcher behaviour has noted that,
while only 0.3% of research workers admitted to
falsifying data, no less than 15.3% admitted to excluding
observations or data points from their analyses based on
a ‘gut feeling’ that they were somehow ‘wrong’3. To this
can be added changing the design, methodology or results
of a study in response to pressure from a funding source
(15.5%), overlooking others’ use of flawed data or
questionable interpretation of data (12.5%), failing to
present data that contradict one’s previous research
(6.0%), needlessly republishing the same data (4.7%)
and so on. Some of this pathological behaviour can be
attributed to the ignorance of a novice researcher on how
to conduct a scientific project, but far more often it is due
to greed, whether for money or personal prestige. Such
misbehaviour has, no doubt, always occurred, but in
today’s world, medicine is big business and the interface
of the commercial requirements of modern drug
companies and the ethos of academic research
departments is proving increasingly problematic.

It is all too easy to criticise researchers and medical
authors while ignoring the other half of the evidence-
based equation, namely journals and their editors. To
remain healthy, journals must achieve two things. First,
they must attract papers and, second, they must attract a
readership. Authors choose to send their work to a
journal for two main reasons. The first is perceived
‘quality’ and the second is high impact factor. The impact
factor of a journal for a given (index) year is the number
of citations made to articles appearing in the journal
during the index year, divided by the number of articles
published in the journal in the previous two years.
Intuitively, editors feel that articles describing ‘positive’

results are more likely to appeal to readers and to be
cited than those expressing ‘negative’ results (e.g. with no
firm conclusion or casting doubt about some approach).
Such an attitude is easily recognised by researchers who
have, in effect, been trained by editors over time to
submit only ‘positive’ work. The result of this
dysfunctional arrangement is that the modern literature
is loaded with positive bias – drugs have perfect actions
with few side effects and operations produce wonderful
results with few complications.

Like the universe’s invisible dark matter, this
unreported ‘dark research’ is of crucial importance to our
proper understanding of reality. This has, at last, been
recognised by the international scientific community and
the major journals have jointly developed a plan to
address the problem. Most now require all comparative
prospective studies to be registered on a freely available
website before they commence, if they are to be
considered for publication at some future point4. This
should ensure that there is a clear record, free to all, of
all such prospective work, including trials that lead to a
‘negative’ result. The idea is not, of course, perfect, as
future journal content will still have a positive ‘spin’.
However, serious reviewers will at least have access to a
depository of unpublished ‘negative’ results, and those
conducting meta-analyses will be able to seek out authors
and obtain ‘negative’ or unpublished data.

Evidence-based medicine may be defined as ‘the
conscientious, explicit and judicious use of current best
evidence in making decisions about the care of individual
patients5. The question that immediately suggests itself,
of course, is ‘How much evidence is there?’ Almost
certainly there is not as much as we think or would like.
For instance, in surgery it has been estimated that only
about 24% of activity is based on level Ia or Ib evidence6;
only 3.4% of all publications in the leading journals are
RCTs7. This base of evidentially strong work might give
some guidance in the clinical sphere but it is not a big
base. It is regrettable that many published guidelines,
even today, reflect little more than level III or IV evidence.

Yet more hurdles exist. Even when high quality
evidence is available, its introduction into routine clinical
practice is rarely straightforward. Many doctors are
resistant to change while others are besotted by the latest
(unproven) techniques. In the senior ranks, personal
opinion and hubris go largely unchallenged. Even in those
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institutions that welcome the evidence-based philosophy,
the dissemination of evidence-based guidelines has often
failed to improve clinical practice8. Still, there is hope
through systematic reviews, computer-based clinical
decision support systems and improved access to relevant
information via the internet9. Furthermore, some
hospitals have a regular weekly period set aside for
discussion and development of evidence-based activity10. 

In summary, the effect of medical evidence on
clinical practice depends on many factors. First, we

must appreciate the hierarchy of evidence. Second, we
must appreciate the flaws inherent in current methods
of authorship and publication, including the
importance of ‘dark research’. Finally, we must
appreciate that intellectual support for the concept of
evidence-based medicine is unlikely, on its own, to see
the idea blossom in the clinic, in the ward and in the
operating room. To bring evidence-based medicine to
the individual patient will require an active, dare one
say aggressive, approach.
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