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ABSTRACT
Young clinicians are encouraged to carry out and publish research, often without adequate research
training or supervision. At best, the publication of poor-quality studies contributes noise to the litera-
ture; however, some published findings will be false and potentially misleading. If we are serious about
improving the quality of the medical literature, we need to make some systemic changes to the cur-
rent drivers of publication including improving peer review, having a system of post-publication feed-
back, promoting the publication of research protocols and data sets, making funding available for the
replication of research studies, and changing how we assess a researcher’s publication record. We also
need to improve the research training and supervision of young clinical researchers.
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We expect clinicians to practise evidence-based medicine;
however, being able to critically appraise the medical litera-
ture takes skill. Because of the stage at which they are in
their education, undergraduate medical students often do
not appreciate the importance of critical appraisal.
Postgraduates see the need to understand research, but tend
to see training in epidemiology and statistics as a necessary
evil. Providing the training in a way which is meaningful for
young clinicians is challenging1.

Specialist clinical trainees are frequently required to do
some research and publish their findings as part of complet-
ing a Fellowship. The reasoning behind this is that it is hard
to appreciate the nuances of study design and analysis if you
have never done any research. The analogy with learning to
drive a car applies here: you can learn to drive a car by read-
ing the manual but you won’t appreciate what really matters
(like how often you should be looking in the rear vision mir-
ror) until you get behind the wheel. However, no one would
allow a learner driver to control a car without a qualified
driver in the passenger seat.

Beyond the minimal research requirement to complete a
clinical Fellowship, there is increasing pressure on young
clinicians to publish in order to further their careers. But
there is a problem here. As Douglas Altman said 20 years
ago, ‘Researchers feel compelled for career reasons to carry
out research that they are ill equipped to perform, and
nobody stops them’2 and, as John Ioannidis has said more
recently, ‘Although physicians must pass rigorous examina-
tions to practise medicine, they can practise medical research
with nearly no training’3.

It is easy to take the view that it does not matter if a
paper is published and disappears into the abyss of the 2.5
million scientific papers published annually4. After all, if it is

never cited, it will be in good company as a substantial pro-
portion of papers in clinical medicine are never cited5.
However, such work is a waste (of both research money and
time) and is of particular concern if it has involved exposing
patients to an intervention. It has been estimated that, for a
whole host of reasons, up to 85% of the work done in med-
ical research is wasted6. However, worse than never being
cited, some work may be misleading because the findings
are false.

There are many reasons why a research result may be
incorrect relating to either the study design or the analysis or
both7. And this is without considering the issues of investiga-
tor bias, the influence of industry8–10 or the deliberate
manipulation of results (fraud). However, one of the most
important factors involved in why study results may be incor-
rect and one which receives little consideration is low pre-
study probability7.

Even with adequately powered studies, if the pre-study
probability is of the order of 10% (and this is not a pessimis-
tic estimate for many investigator-initiated speculative stud-
ies), a positive finding is likely to be true only about two-
thirds of the time11. Many data-dredging studies are likely to
have even lower pre-study probabilities and will contribute
even more falsely positive findings to the mix. And this is
without considering the waste generated by studies known
to be underpowered12.

I do not wish to imply that there is only one appropriate
study design, i.e. the large randomized trial. Clearly, there is
a place for other study designs such as a pilot study to test
an idea and generate critical information to inform a power
calculation for a larger study. However, the rate at which
case studies are published suggests that they are more than
fulfilling their role as a method of hypothesis generation13.
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However, highly robust study design is no guarantee of a
clear outcome. The practical challenges of carrying out stud-
ies with long follow-up times, such as the randomized trials
of menopausal hormone therapy within the Women’s Health
Initiative (WHI) study, include issues such as high drop-out
and drop-in rates14 and other sources of post-
randomization confounding15. Furthermore, in the WHI stud-
ies, decisions about the original approach to analysis and
reporting have resulted in controversy about the safety of
menopausal hormone therapy, and these remain problematic
nearly 15 years after the original publication.

Now the problem is how do we know what is right and
what is not when there is virtually no driver for studies to be
replicated? We know replication is rare but, when it is done,
it is common for the findings to be different from those of
the study being replicated16,17. The effect size is likely to be
smaller and, in some cases, even the direction of the result
may be different.

As well as there being no driver for replication, there is
essentially no penalty for being wrong in the first place. It
would seem that people would rather be first than right18.

There are many perverse drivers in the whole system and
it is going to take a system change to fix it19. This issue was
the subject of a series of papers in The Lancet in 201419.
Some of the changes could include:

� Improve peer review. In 2002, Douglas Altman wrote that
peer review was inadequate and needed to be strength-
ened20. This problem is now worse, rather than better.
With the proliferation of 'open access' journals, the feeling
now is that it is possible to publish virtually anything21.

� Have a system of post-publication feedback which is sys-
tematic and not ad hoc22.

� Change the system of assessing the worth of a
researcher’s publication record from the number of publi-
cations to some measure of reproducibility and impact on
practice.

� Make funding available specifically for the replication of
research studies3.

� Reward researchers for making available detailed proto-
cols and data for re-analysis23,24.

Young clinicians starting out are not the only ones respon-
sible for poor-quality work. Career researchers contribute to
the tsunami of low-quality papers published each year25. It is
not surprising when researchers work in an environment
where ‘resources are scarce and competition is fierce’18. In
this setting, researchers are under pressure to publish fast
and move on18.

So, if we want the public to continue to support medical
research, we all have a responsibility to stop the waste and
collectively ‘clean up our act’. There have been some wel-
come recent developments in the form of the COMET (Core
Outcome Measures in Effectiveness Trials) initiative which
aims to develop core outcome sets which will enhance our
capacity to compare study findings and also combine study
findings26. Of particular importance for women’s health are
the developments of the CROWN (Core Outcomes in

Women’s and Newborn Health) initiative27 and INTERCOM
(International Collaboration to Measure Core Outcomes in
Menopause)28.

In terms of training the next generation, we need to
improve the research training of young clinicians and facili-
tate their access to experienced clinician scientists and
experts in research methods1.
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