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EDITORIAL

EDITORIAL INTRODUCTION

Continued human advancement and productive discussion
of future benefits must be based on more than mere
statements of conviction.  Evidence of benefit and risk is
expected before decisions affecting our lives are made.  Such
evidence is expected to result from intelligent, unbiased,
honest, transparent, repeatable and comprehensive scientific
enquiry acceptable to recognised experts in their field.

However, in research, as in every other field of human
endeavour, there is the possibility of fraud, misconduct or
deception.  Scientific fraud and, in particular, biomedical
research fraud, attracts public attention out of all proportion
to its prevalence (perhaps because of the personal worries,
e.g. in evidence-based treatment of heart disease or cancer).
There is an apparent anomaly here, in that research
misconduct appears to be more reprehensible than
misconduct in the normal practice of one’s daily activities.
For example, there is little or no criticism of doctors who
do not comply with established guidelines of good practice,
or who conduct informal uncontrolled research by using
a prescribed medicine outside its approved product licence.

The pressures on research scientists are similar to those
in other professions: money, pressure to publish, the need
for new research grants or the need for preferment.

The detection of fraud or deception is haphazard and
variable.  There are calls for a ‘national body’ and self-
regulation, but these are forlorn as proper detection may
be impossible.  Peer review is not adequate because at
times it is too conservative, too prejudiced, too sloppy,
too slow.  In other professions it has been unsuccessful at
improving quality and there is no reason to believe that it
will have greater success in research.  It may detect eventually
the small amount of intentional criminal fraud which
represents the thin end of the spectrum of research
misconduct.  However, it is probably more important for us
to face up to the bias and deception (conscious or
unconscious) which occurs as a result of the normal
scientific process (e.g. the choice of techniques, drugs, dosage
and measurements to shape knowledge in line with
preconceived views) that may be more significant in terms
of the public good.  Only demonstrable compliance with
good practice, with appropriate training and with quality
assurance of all research activities will address this issue and
ensure the quality of all research data.

In this conference organised jointly by the Royal
College of Physicians of Edinburgh and the Faculty of
Pharmaceutical Medicine, with support from the GMC,
the MRC, the Chief Scientist’s Office, CRC, MDDUS,  ABPI
and the BMA amongst others, we have attempted to reach
a consensus view after reviewing evidence on the
prevalence, causes, detection, investigation and prevention
of research misconduct.

The background papers may be read in association with
the Committee on Publication Ethics’ (COPE) Guidelines
on Good Publication Practice (1999) and the report from the
GMC group Good Practice in Medical Research (1999).  You
might also like to be aware of the British Library Bibliography
on Scientific Deception, which was prepared by Lesley Grayson
in 1995 and updated in 1997.

We believe that no other meeting or association has
attempted to achieve such a consensus across so many
bodies or given such attention to routine prevention of
research misconduct.

WALTER S. NIMMO

1



MISCONDUCT IN BIOMEDICAL RESEARCH

FINAL CONSENSUS STATEMENT

Patients benefit not only from good quality care but also
from good scientific research.  We all expect high standards
of scientific and medical research practice.  The integrity,
probity, skill and trustworthiness of scientific and medical
researchers are essential if public confidence is to be
assured.  In the design and execution of biomedical and
healthcare research, public participation is essential.  The
Joint Consensus Conference on Misconduct in
Biomedical Research was convened in order to debate,
address and offer guidance on key questions because ‘every
single case (of fraud and misconduct) reduces public
confidence, abuses the use of public and charitable funds,
and causes insult and frustration to the vast majority of
careful, honest workers’.1

THE DEFINITION OF RESEARCH MISCONDUCT

‘Behaviour by a researcher, intentional or not, that falls short
of good ethical and scientific standards.’

No definition can or should attempt to be exhaustive.
It should allow for change.  The definition should not be
read as being restricted to fabrication, falsification of data
and plagiarism.  It is intended to cover the whole range of
research misconduct.

HOW DO WE PROMOTE GOOD RESEARCH?

� By affirming a culture through example in which
honesty and integrity are expected of every individual
and misconduct is not tolerated.

� Through education, training and vigilance from the
outset, starting with undergraduate entry and continuing
through lifelong learning.

� By ensuring formal training of all supervisors of research.
� By establishing effective and efficient mechanisms for

monitoring, auditing and ethics review, appropriate to
the design of the study.

� By provision of expert advice, guidance and training
for ethics committees.

� By respecting consent and confidentiality.
� By having a framework for and promulgating written

guidance on good research practice including
publication policy and dissemination of results.

� By designing procedures to ensure that funds are only
allocated within a framework for good research practice
and when local systems for managing allegations of
research misconduct are shown to be established and
effective.

� By investigating all allegations of research misconduct
firmly, fairly and expeditiously.

� By developing effective and impartial local systems for
employers (the universities, NHS, industry and research
institutes) to manage allegations of research misconduct,
including reference to disciplinary procedures or referral
for criminal investigation.

� By providing access to appropriate support for
whistle-blowers and researchers.

WHAT SHOULD HAPPEN NEXT?

A national panel should be established - with public
representation - to provide advice and assistance on request.
The panel might:
� Develop and promote models of good practice for local

implementation.
� Provide assistance with the investigation of alleged

research misconduct.
� Collect, collate and publish information on incidents

of research misconduct.
We expect that this paper will be given the fullest possible

dissemination by the sponsoring bodies and that the three
Royal Colleges of Physicians and the Faculty of
Pharmaceutical Medicine will convene at the earliest
opportunity a meeting with the General Medical Council
and appropriate partners to establish and consider the remit
of the national panel.

REFERENCES
1 Chantler C, Chantler S.  Deception: difficulties and initiatives.
BMJ 1998; 316:1726
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MISCONDUCT IN BIOMEDICAL RESEARCH

WHAT IS RESEARCH MISCONDUCT?*

R. Smith†

*A background paper prepared for the joint consensus
conference on misconduct in biomedical research
†Editor, British Medical Journal

INTRODUCTION

At first sight it seems essential to define research misconduct.
If researchers are to be accused of misconduct, found guilty,
and possibly have their reputations and livelihoods destroyed,
then they surely must know what is misconduct and what
is not.  Unfortunately, research misconduct has proved
resistant to definition.  Many organisations have produced
definitions (see appendix),1-4 but most have led to argument.
And none is an operational definition that would allow
several observers to agree consistently on whether a piece
of behaviour is misconduct.

A universally agreed, operational definition of research
misconduct is surely unachievable, but this does not mean
that definitions should not be attempted.  The act of trying
to define misconduct will in itself be valuable, deepening
our understanding of the issue.  Similarly, the debate that
surrounds any definition will be useful, and the definition
can then be modified.  But we will not reach the Holy
Grail of a universally agreed, operational definition.

AN ANALOGY BETWEEN RESEARCH MISCONDUCT AND

SERIOUS PROFESSIONAL MISCONDUCT

The failure to reach such a definition is not unusual.  It is
similarly impossible to define, for example, ‘serious
professional misconduct’, the offence which may lead a
British doctor to be removed from the register of the
General Medical Council (GMC), the body that regulates
doctors in Britain.  The idea of what constitutes serious
professional misconduct changes over time in response to
social and professional developments, and a doctor will be
found guilty of professional misconduct only after a process
that is strictly defined.  Cases then accumulate on the record,
allowing an ever clearer - but never perfectly clear - idea of
what constitutes serious professional misconduct.

The GMC is over a century old and has had a long
time to develop case law on serious professional misconduct.
In many countries, and certainly in Britain, we are at the
beginning of trying to define research misconduct.  We
need to continue to attempt to define research misconduct,
recognising the impossibility of doing so finally, but also
need to develop a taxonomy of what might constitute
research misconduct.  Researchers themselves should take
the lead in these discussions.  They may resent that they
cannot be clearly informed on what is and what is not
research misconduct, but they are in the same professional
position as a doctor.  He or she must accept that serious
professional misconduct cannot be exactly and operationally
defined, keep up with cases of what is judged to be serious
professional misconduct, and recognise that the definition
will change with time.

Continuing the analogy with the GMC (which seems
appropriate because it is a professional regulatory body
familiar to many who participate in the debate on biomedical
research misconduct), we may need to move eventually to
a taxonomy not of what should not be done but rather
guidance on best practice.  The GMC has recently defined
what is expected of a good doctor.5  Students of
improvement processes know that much more is achieved
by improving a whole population, or system, rather than by
simply cutting off those who fall below a line of acceptability.6

The Medical Research Council (MRC)7 and the
International Conference on Harmonisation (ICH)8 have,
among others, defined good research practice, and the
Committee on Publication Ethics (COPE) has recently
defined good publication practice.9

EXISTING DEFINITIONS

The appendix gathers together seven definitions of research
misconduct published between 1991 and 1998.1-4  Two are
from Britain, one from the United States, and four from
Scandinavian countries.  The US definition is the longest,
and the US has seen an intense debate around defining
research misconduct.  The central question is how broad to
make the definition.  The Nordic countries, in contrast,
have played down the importance of definition.  Nylenna
and others have reviewed the experience of national
committees on scientific dishonesty in the Nordic countries
and written:

In the Nordic countries, formal definitions have never
been considered critical or even feasible, since
dishonesty is regarded as ranging from minor
deviations from good scientific practice to obvious
misconduct. Scientific dishonesty has therefore been
broadly characterised, and the establishment of a
verdict relies on sound judgement rather than
rigorous definition.4

The MRC definition, which has been accepted by the
committee on research misconduct set up by the president
of the GMC, is perhaps the most pragmatic of the
definitions.2  It must surely be categorised as a broad
definition as it includes ‘deception in…reporting results of
research’.  Would this mean that describing yourself as an
author of a piece of research when you had contributed
little or nothing, or publishing similar papers in two journals
without informing the editors - both very common practices
- would amount to research misconduct?  Table 1 shows
my attempt to decide whether various behaviours might
constitute research misconduct under six of the definitions.
My unsurprising conclusion is that it is unclear much of
the time and that these are not operational definitions,
although there are some forms of behaviour - such as
inventing cases or data - that are easily recognised as
misconduct.

An important part of the MRC definition is making
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WHAT IS RESEARCH MISCONDUCT

clear that ‘honest error or honest differences in the design’
are not research misconduct.  Intense argument is common
within science and is part of the scientific method.
Researchers are understandably fearful that a legitimate but
intense debate may spill over into accusations of misconduct.
Similarly, making a mistake cannot be deemed to be
misconduct.

WHAT IS THE RELATION BETWEEN SERIOUS AND MINOR

MISCONDUCT?

Two important questions underlie the debate around
defining research misconduct.  Firstly, does research
misconduct lie on a unimodal curve (Figure 1a) in which
minor misconduct merges into serious misconduct, or on a
bimodal curve (Figure 1b) in which minor misconduct is
quite separate from serious misconduct?  We do not have
the data to answer this question, but many authorities behave

as if minor and serious misconduct are unrelated.  It is
perhaps more likely, however, that the two do lie on one
spectrum, particularly as this is a biological system.  Something
like plagiarism is also clearly a matter of degree.  Researchers
might steal a few words, a paragraph, or a whole study.

The second related question is whether researchers who
commit minor misconduct, which we know to be common,
have a tendency to progress to serious misconduct?  Or
are minor and serious misconduct the result of different
forces?  This is reminiscent of the debate of whether use
of soft drugs leads to use of hard drugs.  The answer is
important because it adds to the case for taking minor
misconduct seriously if it may progress to serious
misconduct.  Again, we don’t have the data to answer the
question confidently, but it seems likely that minor
misconduct may progress to serious misconduct and that
serious misconduct is unlikely to arise without any history

TABLE 1
Would various behaviours be judged research misconduct according to seven different definitions of research misconduct?

Behaviour RCP MRC US Denmark Finland Norway Sweden
1991 1992 1994 1994 1997

Inventing a case Yes Yes Yes  Yes Yes Yes Yes

Failing to get consent No Yes Yes No Yes Yes ?
from an ethics committee

Publication of post hoc ? Yes ? ? ? ? ?
analyses without declaration
that they were post hoc

Gift authorship ? Yes ? Yes ? ? ?

Not disclosing a conflict ? ? ?   ? ? ? ?
of interest

Not publishing completed No ? ? No No Ν ο Ν ο
research

Severity of misconduct

FIGURE 1A
Possible relation of minor and serious research misconduct

Severity of misconduct

FIGURE 1B
Possible relation of minor and serious research misconduct.
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MISCONDUCT IN BIOMEDICAL RESEARCH

of minor misconduct.  The evidence from other areas of
misconduct - for example, financial fraud - suggests that
offenders may progress from the minor to the serious; and
the theme of a good man turning seamlessly into a bad
man is a recurrent theme in literature.  Macbeth is an
outstanding example.

It seems important to gather evidence to understand
better the relation between minor and serious misconduct.

A TAXONOMY OF RESEARCH MISCONDUCT

Table 2 gives a preliminary taxonomy of research misconduct,
arranged on a spectrum from serious to minor.  I do not
begin to pretend that this is a complete list nor that
everybody would agree with the correct positioning on
the spectrum.  But the taxonomy provides a starting point
for discussions on what is research misconduct.  Providing
a taxonomy is not an alternative to attempting to define
research misconduct but rather a complementary method
of answering the question ‘What is misconduct?’  No
definition can ever be fully operational, and no taxonomy
can ever be complete.

Plagiarism, as I’ve argued above, clearly lies on a spectrum,
although ‘attribution’ comes close to being a yes or no
phenomenon.  Plagiarism can occur without intent, and at
other times and in other disciplines and cultures plagiarism
may not be seen as a problem.  Bertolt Brecht, for example,
saw no problem with borrowing material from others.

As we go down the list defining misconduct becomes
increasingly difficult and controversial, but I find it very
useful to remember the words of John Bailar, an American
statistician, that ‘disclosure is almost a panacea’ (ironically, I
cannot provide a reference because I’ve never seen Bailar’s
sentence written down: I heard him say it at the third
international congress on peer review in Prague in 1997).

Is failing to get consent from an ethics committee for
research on human participants research misconduct?  If
the researcher got informed consent from the participants
but neglected to get the permission from the ethics
committee perhaps it would be more of a bureaucratic
than ethical offence.  Sometimes an ethics committee is
not available.  Then there is confusion over where audit (a
routine process not needing ethics committee approval)
ends and research begins.  Some journals insist on ethics
committee approval for audits to be published, while some
overworked ethics committees refuse to consider audits,
saying that they should proceed without consent.

Failing to admit that some data are missing, ignoring
outliers, and failing to include data on side effects in a
clinical trial are so common in published reports of trials
that it might seem bizarre to suggest that they might be
research misconduct.  Do they amount to ‘deception in…
reporting results of research’ (MRC definition)?  Arguably,
they do.  Do they matter scientifically or medically?  They
do.  Missing data weaken scientific conclusions.  The outliers
that are ignored on the assumption that they are a mistake
may actually hold the key to understanding something
important.  Information on side effects must be important
to doctors and patients when deciding whether a drug
should be prescribed and which should be prescribed.

Conducting research in humans without informed
consent might at first sight seem to be misconduct.  But
what about research on those, like the seriously injured,
who are unable to give consent?  What about studies on
patient records, where the results are presented without
individual patients being identifiable?  What about research
where the control group gets routine care and them
knowing that they were in a trial would bias the results?
The necessity of getting informed consent has given rise
to intense and unresolved debate, and researchers resent
the double standards for clinical practice and research.  If I
am a doctor treating a patient and I believe that one
treatment is better than another, even though I have no
hard ‘evidence’, then I can simply go ahead and treat the
patient.  If I decide that I want to do a trial because I am
uncertain which is the best treatment, then I must get
consent from an ethics committee, explain the notion of
randomisation to the patient, and get informed consent
from the patient both to be in a trial and to take the
treatment.

The publishing of undeclared post hoc analyses is a good
example of where inexperienced researchers may find
themselves accused of research misconduct when they have
no idea that they have done anything wrong.  Imagine a
researcher who conducts a trial of a drug against placebo

TABLE 2
A preliminary taxonomy of research misconduct.

Serious research misconduct

� Fabrication: invention of data or cases.
� Falsification: wilful distortion of data.
� Plagiarism: copying of ideas, data, or words without

attribution.
� Failing to get consent from an ethics committee for

research.
� Not admitting that some data are missing.
� Ignoring outliers without declaring it.
� Not including data on side effects in a clinical trial.
� Conducting research in humans without informed

consent or without justifying why consent was not
obtained to an ethics committee.

� Publication of post hoc analyses without declaration that
they were post hoc.

� Gift authorship.
� Not attributing other authors.
� Redundant publication.
� Not disclosing a conflict of interest.
� Not attempting to publish completed research.
� Failure to do an adequate search of existing research

before beginning new research.

Minor research misconduct

Fabrication (the invention of data or cases), falsification
(the wilful distortion of data), and plagiarism (the copying
of ideas, data, or words without attribution) appear in
everybody’s definition of research misconduct.  Fabrication
is perhaps the most extreme form of misconduct, and the
definition is close to black and white: I cannot imagine
circumstances in which the invention of data or cases could
happen as part of the normal scientific process.

Falsification begins to be more difficult.  It seems entirely
feasible that ‘honest error’ might be confused with ‘wilful
distortion’, and proving wilfulness is inevitably difficult.
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WHAT IS RESEARCH MISCONDUCT

in the treatment of hypertension.  She finds no difference
between the two patients given the drug and the placebo.
She then begins to do a series of post hoc analyses, and she
finds that the drug is better than placebo in women who
smoke.  She writes a paper saying that the drug is better
than placebo in women who smoke without declaring
that this result was found in a post hoc analysis.  Is this research
misconduct?  Some would argue that it is because she is
distorting the scientific record and deceiving readers: if you
do enough post hoc analyses, then by definition you will
find subgroups within which the treatment produces
statistically significant benefit.  The researcher has probably
found a chance, not a ‘true’, result.  But many young
researchers, particularly within medicine where research
training may be desultory, simply do not know that some
researchers would regard the publication of undeclared post
hoc analyses as misconduct.  Yet again, this is an example of
where disclosure does make everything acceptable.

Gift authorship (signing as an author of a paper when
you have made little or no contribution), failing to attribute
authorship to co workers who do meet qualifications for
authorship, redundant publication (publishing closely related
papers without declaring the existence of the other), and
failure to declare a conflict of interest are all examples of
‘publication misconduct’.  All are common.  Do they amount
to research misconduct?  They might under many definitions
because they again involve deception in the reporting of
research.  Dispute over authorship was the commonest
category of cases considered by the national committees
on scientific dishonesty in the Nordic countries.  Publishing
similar studies more than once has been shown to lead to
misinformation on the effectiveness of a drug,10 and whether
or not an author has a conflict of interest has been shown
to have a greater effect on the conclusion of review articles
than any other factor, including the quality of the review.11

There is an entirely understandable tendency to put
these common offences into a separate category of
publication rather than research misconduct, but I would
argue that this is a mistake because publication is an integral
part of the research process.

This leads to an even more controversial idea - that
failure to publish completed research amounts to research
misconduct.12  The idea that this might be misconduct is
difficult to stomach because almost every researcher would
then be guilty of misconduct.  But failing to publish research
distorts the scientific record, particularly because it is often
negative results that are not published.  Failure to publish
might also be regarded as misconduct because publication
is one of the main outputs of research, and public money
and the time and goodwill of patients may have been used
without any payback.

Some would also argue that failing to do an adequate
search before beginning a new piece of research is
misconduct.  Otherwise, patients may be put at risk and
public money consumed in answering a question that is
already answered.

MOVING FROM DISCOURAGING MISCONDUCT TO

PROMOTING GOOD CONDUCT

Something is probably wrong when we begin to propose
definitions and taxonomies of misconduct that mean that
most of the research community would be guilty of
misconduct.  But something is also surely wrong when it is

‘normal’, for example, for authors to put their names on
papers for which they have done nothing.13 –16  Similarly,
people in the street expect politicians, judges, and the like
to declare conflicts of interest, and they suspect wrongdoing
when they fail to do so.  But it has been ‘normal’ within
research not to declare such conflicts.17

John Bailar argued at the Prague meeting that a higher
standard of honesty should be expected from scientists
than from the ordinary member of the public.  Scientists
have a duty to try and destroy their favoured theories and
hypotheses.  Only by repeatedly trying to falsify them can
they begin to ‘believe’ them.  Clinical researchers often
deal with vulnerable people in highly intimate
circumstances.  The level of behaviour expected from
scientists should be higher than that expected from the
man in the street, and yet it seems in many crucial ways to
be lower.

This is part of the thinking that leads to shifting the
emphasis from defining misconduct to defining and
describing best practice.  An increasing number of such
codes are appearing, and they must surely be taught and
discussed in any institution that conducts research - because
the code itself is much less useful than the conversation
that surrounds it.

A WAY FORWARD WITH DEFINITIONS

A plan for the future could usefully include the following:
• A systematic search for material on research misconduct.
• A systematic review of what has been deemed to

constitute research misconduct.
• Preparation from the review of a preliminary list of

offences.
• Circulation of that list among researchers, funders of

research, academic authorities and editors, asking them
to define what they think constitutes misconduct and
to rank the seriousness of the offences.

• Revision of the list and a second circulation among the
same audience, giving them information on what had
been said before but asking them the same questions.

• Publication of the review and the final list.

CONCLUSION

It is impossible to write an operational definition of research
misconduct.  Nevertheless, there are some flagrant acts that
everybody would agree are misconduct, and we need broad
definitions to begin the process of deepening understanding
of what constitutes misconduct. We will also learn more as
countries and institutions set up processes for investigating
cases of misconduct.  A taxonomy of misconduct should
be created by systematically searching reports and forging
international consensus.  But we also need to put more
energy into defining best practice.
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APPENDIX
Definitions of research misconduct.

Royal College Of Physicians of London, 19911

Scientific misconduct is defined as including piracy, plagiarism,
and fraud.
Piracy is the deliberate exploitation of ideas from others without
acknowledgement.
Plagiarism is the copying of ideas, data, or text (or various
combinations of the three) without permission or
acknowledgement.
Fraud involves deliberate deception, usually the invention of
data.

Danish Committee on Scientific Dishonesty, 19924

Intention or gross negligence leading to falsification of the
scientific message or a false credit or emphasis given to a
scientist.

Norwegian Committee on Scientific Dishonesty, 19944

All serious deviation from accepted ethical research practice
in proposing, performing, and reporting research.

US Commission on Research Integrity, 19963

Research misconduct is significant misbehaviour that
improperly appropriates the intellectual property or
contributions of others, that intentionally impedes the progress
of research, or that risks corrupting the scientific record or
compromising the integrity of scientific practices.  Such
behaviours are unethical and unacceptable in proposing,
conducting, or reporting research, or in reviewing the proposals
or research reports of others.  Examples of research misconduct
include but are not limited to the following:

Misappropriation: an investigator or reviewer shall not
intentionally or recklessly

a) Plagiarise, which shall be understood to mean the
presentation of the documented words or ideas of another as
his or her own, without attribution appropriate for the
medium of presentation.
b) Make use of any information in breach of any duty on
confidentiality associated with the review of any manuscripts
or grant application.
Interference: an investigator or reviewer shall not

intentionally and without authorisation take or sequester or
materially damage any research related property of another,
including without limitation the apparatus, reagents, biological
materials, writings, data, hardware, software, or any other
substance or device used or produced in the conduct of research.

Misrepresentation: an investigator or reviewer shall not with
intent to deceive, or in reckless disregard for the truth

a) State or present a material of significant falsehood.
b) Omit a fact so that what is stated or presented as a whole
states or presents a material or significant falsehood.

UK Medical Research Council, 19972

Research misconduct or fraud means fabrification, falsification,
plagiarism, or deception in proposing, carrying out or reporting
results of research and deliberate, dangerous, or negligent
deviations from accepted practices in carrying out research.  It
includes failure to follow established protocols if this failure
results in unreasonable risk or harm to humans, other
vertebrates or the environment and facilitating of misconduct
in research by collusion in, or concealment of, such actions by
others.  It also includes intentional, unauthorised removal of or
damage to research related property of another including
apparatus, materials, writings, data, hardware or software or
any other substances or devices used in or produced by the
conduct of research. It does not include honest error or honest
differences in the design, execution, interpretation or judgement
in evaluating research methods or results or misconduct
(including gross misconduct) unrelated to the research process.

Swedish Committee on Scientific Dishonesty, 19974

Intentional distortion of the research process by fabrication of
data; theft or plagiarism of data, text, hypothesis, or methods
from another researcher’s manuscript or application form or
publication; or distortion of the research process in other ways.

Finnish Committee of Scientific Dishonesty, 19984

Presentation to the scientific community of fabricated, falsified,
or misappropriated observations or results and violation against
good scientific practice.
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WHAT IS MISCONDUCT IN BIOMEDICAL RESEARCH?

In order to answer the question ‘How common is
misconduct in biomedical research’, we have to define what
it is.

It is clear that misconduct is not a single entity but
there are many different types.  These form a spectrum
with, at one extreme, complete fabrication of an entire set
of data, to the other extreme, wrong results or wrong
interpretation in the research, through ignorance or
carelessness.  Fabrication itself has a spectrum.

Fabrication of:
� A single result, for example, a blood pressure in a single

individual with other values for that individual being
genuine as well as the data from all other subjects under
study.

� Several values of a variable for a few individuals (perhaps
because of missing laboratory test results).

� All the data for one individual.
� All the data for several individuals.
� All data in a whole study.

Smith (pages 4-8 in this supplement) has provided a
preliminary taxonomy which has at one end of the spectrum
‘fabrication: invention of data or cases’.  The other end is
‘failure to do an adequate search of existing research before
beginning new research’.  The list of possible failures covers
a number of topics, but does not include a number of
forms of misconduct.  For example:
� Carrying out many statistical significance tests on the

same set of data and choosing the one that gives the
most significant result.

� Repeating experiments until the desired answer is
obtained.

� The use of a cut point to divide data into classes in
order to maximise an effect.

� Treating many observations on the same individual as if
they came from different individuals; this has the effect
of increasing the statistical significance of the results
found.
These extremes illustrate that wrong conduct may or

may not be premeditated.  It is reasonable to make a
distinction between those aspects of misconduct that are
deliberate and those that are accidental.  Accidents may
result from ignorance or simply from carelessness.  The
major thrust of our concern in terms of education for
prevention does need to cover both of these aspects.  The
aspect that is of most concern to this conference is where
there is a deliberate intention to do something known to
be wrong.  It is nevertheless important to realise that good

education in scientific methods does need to dispel
ignorance and encourage careful work in science.  It seems
likely that, in general, the most serious forms of misconduct
are much less frequent than the less serious ones.  The
frequency of error through ignorance or carelessness is
probably much greater than deliberate misconduct and
therefore in some ways has a more important effect on
science.  In spite of this, the area of greatest public concern
is where intentional misconduct distorts the scientific
process.  In the UK awareness of the problem has increased
in recent years, especially with the publication of the book
edited by Lock and Wells.1

HOW DO WE FIND OUT HOW COMMON MISCONDUCT IS?

Clearly, the type of misconduct will determine how it can
be studied but there is a variety of methods to study possible
abuses.  These include:
� Experts surveying published papers to detect failings.
� Peer review by readers of published work resulting in

correspondence in journals.
� Audits of data on a random sampling basis.
� Whistle-blowers.
� Surveys of scientists themselves regarding their own or

others’ misconduct.
The problems associated with estimation of incidence

(number of new occurrences in a given period) or
prevalence (number of existing occurrences during some
time period), are surveyed by Buzzelli.2  He emphasises the
problems of definition of terms, from whom to obtain the
answers, the problems of sampling and the questions to be
asked.  He particularly points out the problem of interpreting
prevalence when the period about which informants are
asked is unclear.

WHAT ARE THE RESULTS OF INVESTIGATIONS?

Experts
The surveys of published papers by experts are particularly
enjoyed by medical statisticians.  Many surveys on the
adequacy of statistical methods have been done and
demonstrated that it is likely that about 50% of published
papers have at least one statistical error in them.  Many of
these are errors in analysis or its presentation that have a
minor effect.  The prevalence of errors that distort the
overall message of a single paper is rather lower.  Altman3 has
provided a good review of the issues.  Errors in single papers
can contribute to wrong interpretations in the scientific
literature as a whole.  Lee4 has shown that a number of
relatively simple checks can be carried out on published
epidemiological papers.  He used these in the field of lung
cancer and heart disease related to passive smoking and
found four examples where incorrect values have been
published.  He also noted that some of these incorrect
values have then been perpetuated in meta-analyses of the
data.  This leads to considerable concern, in that data can
have important errors that are not detected until much
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later, if at all.  Peer review is not as thorough as we would
like to believe.
Peer review – published correspondence
Many journals do not have active correspondence columns;
those that do tend to be the higher quality journals with
more intensive peer review.  The proportion of papers that
have misconduct, in its broadest sense, suggested by
correspondents is very low.  I know of no formal studies of
this, but minor errors that result in corrections to the data
presented in papers are a small proportion of the corrections
that are published.  It is likely that most of these are accidental.

Audits of data on a random sampling basis
There are now requirements for audit of data in clinical
trials that have been sponsored by the pharmaceutical
industry.  These occur in both the United States and, more
recently, in Europe.  There is now a requirement for
companies to adhere to Good Clinical (Research) Practice
(GCP).

Most of the audits that are carried out by
pharmaceutical companies are not published and the true
incidence of research misconduct in trials is not known.  A
pharmaceutical industry study had 1,000 centres involved.5

Of these, four centres (0.4%) had convincing evidence of
misconduct, including fabrication and falsification.  These
tended to be larger centres than average, such that the
proportion of patients in the study affected by serious
misconduct was 438 (6%) out of 7,000.

The United States Food and Drug Administration (FDA)
has carried out inspections focusing on negligence and
fraud at investigational sites for new drugs.  Between 1975
and 1983, 42 investigators were penalised by the FDA.6  Forty-
one of these 42 had engaged in substantive misconduct
and several types of compromise to the research process
were identified.  Over half had falsified data, three quarters
failed to adhere to the protocol.  Failure to obtain informed
consent, obtain ethics approval for carrying out the study
or to maintain adequate records each occurred in one third
to one half of the cases.

Over the period 1977 to 1988 there were 1,955 audits
carried out.  In 11% of these audits, serious deficiencies
were found and in 4% a ‘For cause’ investigation was
launched (‘Routine’ and ‘For cause’ terms were changed
to ‘study oriented’ and ‘investigator oriented’ on 1 October
1994).  There were 321 additional investigations in this period,
generated outside the routine audit process, so it is clear
that routine assessment only finds a small proportion of the
serious problems.

There continue to be a number of investigators who
are disciplined by the US Health Authorities and the Office
of Research Integrity (ORI).  The most recent report by
ORI presented an analysis of 150 scientific misconduct
investigations which were completed between 1993 and
1997.7  The 150 investigations resulted in 76 findings of
scientific misconduct and in 74 findings of no misconduct.
Falsification was the most frequent type of misconduct
that resulted in investigation, fabrication was second and
plagiarism was third.  There were about 1,000 allegations
but no action was possible on two thirds of them. This was
because the allegation did not contain sufficient specific
information to proceed, or the whistle-blower was
unknown, or unable or unwilling to provide additional data.
Falsification and fabrication accounted for 86% of the
investigations and 91% of the misconduct findings.

Audits of studies in cancer and leukaemia suggested a
very low incidence of misconduct in clinical trials (two
instances in 691 audits over 11 years).  It is not clear whether
the audits were effective, since one institute passed the
audit but was subsequently found to have problems.9

Whistle-blowers
It is difficult to obtain data on how prevalent whistle-
blowing is around the world.  Wilmshurst10 lists a series of
cases where the UK authorities (usually academic) have
failed to take, or make public, action regarding allegations
or findings of misconduct.  The total number of cases is
small and the denominator is large, over a long period.
However, the cases that a single person becomes aware of
are likely to be an underestimate, so the frequency of the
type of cases referred to by Wilmshurst must be very
uncertain.

Surveys
i. Scientists.
In 1976 Dr Ian St James-Roberts from the Institute of
Education in London published two articles in New Scientist.
These followed the allegations published in newspapers
that year that Sir Cyril Burt had faked research findings.  In
the first article a questionnaire was published and in the
second they analysed about 200 responses to the
questionnaire.  The scientific reliability of this is very limited
because it was a self-selected and potentially biased sample
and the response rate was very low given the readership of
New Scientist.  Of the respondents, 92% stated that they had
encountered intentional bias either directly or indirectly.
66% of respondents indicated they had had experience of
more than one incident.  Medicine formed only a small
proportion of the areas of research where incidents of
intentional bias were reported; however this most likely
reflects the readership of the New Scientist.

Kalichman and Friedman11 found that about 36% of
the respondents to a survey of biomedical scientists in
training (graduates and postdoctoral students) had observed
some kind of scientific misconduct.  Their response rate
was only 27%.  Of the respondents 83 (15%) would be
willing to ‘select, omit or fabricate data to win a grant or
publish a paper’.

Swazey and colleagues12 surveyed 2,000 doctoral
candidates and 2,000 of their faculty from 99 graduate
departments in chemistry, civil engineering, microbiology
and sociology.  They measured exposure to misconduct rather
than misconduct itself.  Forty-four per cent of students
and 50% of the faculty had been exposed to two or more
types of misconduct.  Most of this related to unethical
conduct (cheating in examinations, using one’s position to
exploit or manipulate others, discrimination by race, gender,
etc.), but some related to plagiarism or falsifying data.  Six
per cent of the faculty and 8% of the students reported
that they had observed or had direct evidence of falsifying
data in faculty members while about double those
percentages had seen this in students.  While this applies to
science rather than medicine, it may be noted that the
percentages tended to be higher than average in
microbiology.

ii. Medicine.
Lock surveyed 80 senior figures in medicine, mainly in the
UK, in 1988 (reported in updated form in 19961).  He
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eventually had a response rate of 100%; over half knew of
some instance of reported misconduct.  Half the dubious
results had been published but in only six cases had
retraction appeared in the journals and, in his opinion, all
the retractions were too vague to indicate what had gone
on.

Anderson and Obenshain13 surveyed the medical
students and faculty in a single US institution.  A notable
finding was the rate at which awareness of cheating rose
with time at the medical school.  The percentage of students
who thought that no-one cheated fell from about 30% in
the first two years to about 4% in the third and fourth years.
The latter value was similar to the faculty estimate.  On
average, the respondents thought that about 10% of students
cheated.  Some thought none did, and others thought
everyone did!  The reporting during rounds of a laboratory
test or X-ray as ‘normal’ when no attempt had been made
to obtain the information is well known to medical students
and staff.  It was known to have occurred by over one
third of students and faculty.  The authors note that ‘few of
our entering medical students have been exposed, through
course work in their earlier education, to classical moral
philosophy or to Western moral traditions’.

In 1995, Eichholz and Evans (personal communication)
surveyed 200 randomly selected UK authors from 12,200
articles indexed in Medline in 1994.  The questionnaire asked
them to self report anonymously instances of fraud and
misconduct that they had encountered.  A response rate of
71% was obtained.  The majority of respondents had
concerns over authorship and nearly 25% believed themselves
to be victims of plagiarism.  Ten per cent of respondents
stated they had first hand knowledge of scientists
intentionally altering or fabricating data for the purpose of
publication.  A similar proportion stated that they themselves
had overlooked others’ use of flawed research or
questionable interpretation of data.  Similarly they were
prepared to say ‘No’ to the question ‘Have you been as
honest as you could have been in interpreting results?’.
Five per cent stated that they had deliberately left out data
values that ought to have been included and one admitted
to making up data (1%).  These numbers are fairly small,
and statistical uncertainty is high.  It is not clear whether
respondents were honest in their replies.

Jacobsen and colleagues14 presented the results of a
survey of principal investigators in research submitted for
ethical approval between 1986 and 1992.  They had responses
from 119 (70% of those asked).  One in six (18%) respondents
agreed fully or in part that they had been exposed to
scientific misconduct.  Also, 27% knew about one or more
cases of fraud or misconduct while 42% stated that this
knowledge was not public.  It was not clear over what time
period they had encountered fraud, which makes a true
prevalence impossible to estimate.

iii. Medical statisticians.
Members of the International Society of Clinical Biostatistics
(ISCB) have also been surveyed in 1998.15  The response
rate was only 37%, but there were 163 respondents from 26
countries.  Fifty-one percent (81 respondents) knew of a
project in which fraud had occurred in the previous ten
years and 30% (49) reported having been engaged in a
project in which fraud took place or was about to take
place.  Most of the fraud related to fabrication or falsification;
suppression or selective deletion of data and deceptive

reporting were also frequent.  The subjectively estimated
prevalence of fraud from these same respondents was not
high.  The median value was 0.8% for epidemiological
studies and 0.7% for clinical trials.  Three-quarters considered
that career and power were the main motive rather than
financial reward.  This may reflect the preponderance of
academic/public sector membership of ISCB.

iv. Cheating in education.
In 1994 Newstead and colleagues were reported as stating
that a survey of 1,000 students at British universities found
that about 12% admitted to copying from a neighbour
during an examination and 8% stated that they had taken
crib sheets into the exam hall (Independent 26 March 1994).
Plagiarism in projects or other out-of-examination exercises
was even more frequent, with 50% admitting attempting to
pass off someone else’s work as their own, by paraphrasing
quotes from published work and failing to give a reference.
In this kind of environment it seems likely that the true
prevalence and incidence of some form of misconduct in
science is very much greater than that which has been
detected so far.

Some would question whether much of the cheating
really matters since the answers obtained may be expected
to be right overall even though the details may be wrong.
However in terms of the licensing of new drugs or in the
acceptance of new methods of treating patients then even
these relatively minor errors may result in misleading estimates
of efficacy of treatment.

CONCLUSIONS

Even if a clear definition of each of the different aspects of
misconduct were to be agreed, it is almost impossible to
obtain true estimates of the incidence of fraud and
misconduct.  The statement, widely quoted, by Daniel
Koshland16 that claimed that ‘99.9999% of reports are accurate
and truthful’ was not based on substantive data.  It is possible
that only about one in 1,000,000 published papers have
acknowledged errors sufficient to have attention drawn to
them, but as in other areas, ‘Absence of evidence is not
evidence of absence’.  The prevalence of detected
misconduct appears to be notably lower than that which is
suggested by confidential response in regard to scientists’
own behaviour.  It is clear that medical research is not
immune from the problems found elsewhere in science.
In some instances the pressure to obtain published papers
is higher so that it may be expected that the prevalence of
misconduct could be higher.

It is clear that the prevalence of detected fraud is
certainly less than 10% of the published research.  It might
be expected that if 10% of investigators are prepared to
fabricate or falsify data then about 10% of published research
might suffer from some misconduct.  It is also clear, from
the activities of the ORI, that proving misconduct following
an allegation is by no means simple.
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INTRODUCTION

Let me start this background paper with a fairy tale.  Once
upon a time there was a company which used an eminent
professor as one of its investigators.  The company did not
bother about such things as standard operating procedures
(SOP) on fraud, and anyway it trusted the professor, whose
name was very valuable on published papers, because he
was not just eminent, he was very eminent.  The professor
recruited patients fast, and was quite exemplary in keeping
up to schedule when it came to deadlines.  Monitors came
and went and caused him no trouble nor their company
any concern.

Six months later another company recruited the same
professor for another trial.  This company had an SOP on
handling suspect circumstances in clinical trials in place,
though it, too, had confidence in the professor.  One day,
the trial monitor for the second company came across two
consent forms in a patient’s hospital notes which had quite
different signatures, and she became very worried.  She
looked further and she looked elsewhere and she found a
number of things wrong.  She was quite happy to discuss
this with the company medical director straight away,
however, because that was what the company SOP required
her to do.  The medical director ordered a ‘for cause’ audit
and when the audit revealed ten or so different causes for
concern, indicating beyond all shadow of doubt that the
professor had committed fraud, the company referred the
professor to the General Medical Council (GMC).

Fairy tales have a habit of becoming true, and the
professor concerned awaits a GMC hearing; the case will
undoubtedly appear in the public domain shortly.

The ways in which fraud is detected depend to a
considerable extent on the position of the whistle-blower.
A GP partner, nurse or hospital colleague is likely to become
suspicious for reasons that are different from those which
apply for a clinical trial monitor, QA auditor, or company
statistician, and different again for a research ethics
committee or for a patient who is being exploited.  This
paper will therefore indicate the different roles that are
played in the diagnosis of research fraud under various
circumstances.

As well as these different reasons, the role of the whistle-
blower is much more difficult to fulfil in some positions
than in others.  Thus the GP partner, hospital colleague,
nurse or patient may face a considerable dilemma when
deciding whether or not to report any irregularity which
they may have observed in others, whereas it is part of the
professional responsibility of the clinical trial monitor, QA
auditor or company statistician to report exactly what they
have found.  Historically, for the former group, whistle-

blowing brings no applause, few rewards, and little public
satisfaction1 and the experience may be traumatic.
Fortunately, here in the UK this situation is in the throes of
change because as from 2 July 1999, whistle-blowing will
have been made easier by the implementation of the Public
Interest Disclosure Act 1998.

Research ethics committees are beginning to develop
their own role in this regard,2 but the circumstances in
which they will themselves detect fraud are likely to be
infrequent.  For all concerned, however, it should be
axiomatic that they feel ethically and scientifically bound
to report any misconduct they observe which exploits
patients or potentially jeopardises scientific integrity.

The literature on the whole topic of the diagnosis of
fraud and misconduct in clinical research is relatively sparse,
but there are certain well-documented cases which are
detailed in Scientific Deception, written by Grayson,3 and in
Fraud and Misconduct in Medical Research, edited by Lock and
Wells.4

1. VISITS BY THE MEDICAL ADVISER OR THE CLINICAL

TRIAL MONITOR

When a research project is about to start, the investigators
who will be conducting this research have to be recruited.
The details of this procedure are not the subject of this
paper, but it is essential in the interests of minimising any
irregularities in the conduct of the project, including fraud,
that such potential investigators are assessed as to their
knowledge of the principles of Good Clinical (Research)
Practice (GCP), reliability, effectiveness and honesty.  A visit
by a medical adviser, a project manager or a clinical trial
monitor may assist in this assessment of their suitability.

If there is any cause for concern at all, the medical
director or equivalent senior colleague should be informed.
Give-away quotes5  include:
� ‘I will not actually be doing this research myself, my

registrar will’, in which case the registrar should also be
seen and assessed.

� ‘Patients will be coming from several clinics/colleagues’,
in which case it is essential to know exactly which clinics
are going to be used, and how patients who may be
suitable for the research project are going to be referred
to the main centre; or, if they are not to be so referred,
by whom they will be assessed.  Any associate
investigators must themselves also be assessed for their
suitability.

� ‘I am sure I will be able to recruit at least x patients’, in
which case it is essential that the historical records for
the relevant disease process in that particular centre must
be scrutinised to ensure that the figure offered is realistic.
Here is an example of the value of a pre-project visit to

a potential investigator, working as a consultant in a district
hospital: an overseas-based company had not previously
conducted any neurological research in this country, but
wished to start.  The medical department of the company
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did a literature search and chose this particular consultant
who had a number of what appeared to be relevant
publications to his name.  When he was visited by the
medical adviser in charge of the project, he confirmed that
he would be conducting the clinical trial in a dedicated
‘research unit’ at a local private hospital.  The medical adviser
decided to visit the private hospital to see for himself, and
found that the so-called dedicated unit did not in fact
exist.  The nursing staff at the private hospital confirmed
that the consultant in question did indeed send some of
his patients to the hospital as he was ‘doing research’, but
went on to confirm that these beds were used for general
admissions, and that a number of research projects were
currently being held up because the beds were full.  As a
result, the company decided not to use this particular
consultant for this project and learned later that the Local
Research Ethics Committee (LREC) had recently turned
down another project which had been submitted by this
particular investigator because of the lack of suitable local
facilities and because he was already conducting a number
of other studies which the LREC considered did not enable
him to conduct yet another clinical trial properly.  This,
incidentally, is also an example of the many different types
of case currently being referred to the author and his
colleague at MedicoLegal Investigations,6 an agency
specialising in the investigation of research misconduct.

Monitoring visits should be made to investigator sites
throughout the course of any study.  Such monitoring is an
inherent component of good clinical research practice and
is usually conducted by a clinical research associate (CRA).
Such staff may be relatively inexperienced and clear
guidance on what to check must be given.  Furthermore,
there should be a standard operating procedure in place
for the handling of suspect data so that the CRA or project
manager knows what to do if suspicions are raised.  Factors
that might be suspicious include:
� The recruitment of, or attendance by, patients at

weekends or on bank holidays, when the surgery or
clinic would be expected to be shut.

� The completion of a number of record forms all on
the same date.

� The use of the same pen throughout the course of the
study.

� Lack of variation in readings of, for example, blood
pressure.

� Similar handwriting on consent forms and diary cards.
� Similar idiosyncracies seen on patient diary cards,

completed ostensibly by different patients.
� Difficulty in obtaining access to original source

documents, including pathology laboratory reports.
� Pristine source documents which might have been

created for the purpose.
� ECGs which appear similar.
� Information which was missing on previous visits now

being filled in.
� Alterations made retrospectively, where the alteration is

over an erasure (modern erasives do not leave obvious
traces as correction fluid does, but can nevertheless be
detected).
Here is an example of a visit to a suspected centre: a

partner in a three-man general practice had had some
difficulty in recruiting the numbers of patients he had
indicated would be attainable when he undertook to do
the study, and the CRA reminded him that the trial

recruitment period would soon be closing.  Before her
next visit, he had stepped up his recruitment rate by almost
double.  The monitor was trained to be suspicious in such
circumstances and she placed the consent forms side-by-
side during her visit.  At once it was apparent that the
signatures appeared to be similar, but in two distinct batches:
one batch was in black ball-point and neat; the other batch
was in blue ink and scruffy.  The monitor then noticed that
the dates on the scruffy consent forms were all when -
according to a notice in the waiting room - the investigator
was supposed to be on holiday.  Furthermore, when the
monitor asked the practice manager if she could look at
the appointment book, the patients had not been booked
in to see any of the doctors available at the surgery on the
dates they were purported to have been recruited.  On
further questioning, one of the practice nurses admitted
that she had been asked to sign some ‘model consent forms
for demonstration purposes’.  The case was referred by the
CRA to her line manager in accordance with the company’s
standing operating procedure and appropriate action
followed.

2. THE RETURNED CLINICAL TRIAL MATERIALS

The materials used in a clinical trial should all be accounted
for.  This includes the documents which are to be returned
as well as any investigational substances.  Furthermore, they
should be expected to show clear signs of use; forms will
be soiled, maybe with coffee stains, or be dog-eared.  They
will have been kept in a handbag or on the dressing table
and boxes of medication will be well-thumbed.  Materials
taken exactly as dispensed would be very unusual, and for
any group of genuine patient-subjects there will be bound
to be discrepancies in expected consumption when a tablet
or unit count is made.  They will always make some mistakes,
and it pays to be suspicious if the materials are too pristine
and the numbers are too accurate.  However, if there are
more such materials than there should be, then again
suspicions should be raised.

Here is an example of the information yielded by careful
examination of returned materials: a general practitioner
had taken part in a multi-centre clinical trial on a new
anti-arthritis regime involving capsules supplied in calendar
packs and a topical cream supplied in tubes.  The returned
packs were nearly all found to have started on the same
day of the week, and all at the same idiosyncratic place on
each blister strip.  The tubes, very unusually, all appeared to
have been squeezed in exactly the same way, and they all
weighed much the same - indicating a remarkable
consistency in the use of trial medication across a group of
disparate patient-subjects.  The evidence clearly suggested
that all the medication had been dealt with in some way
by the same person and after a forensic investigation this
proved to be the case.

A device now exists which records the real time when
each item (tablet, etc.) is taken.7   It operates by stamping
on a chart kept inside the lid of the container exactly
when a tablet is taken from the pack, and as this device is
very neatly devised, the person using the container does
not necessarily know that this recording is taking place.  A
number of cases are known which have revealed
discrepancies: for example, medication meant to be taken
three times, evenly spread, throughout the day have been
revealed to have been taken all at the same time.  Cases
have also been revealed when even the treatment for a
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whole week may have been ‘taken’ at the same time.
The company or consultant statistician might reveal a

cause for concern:8,9 in a study involving an anti-
inflammatory agent the protocol required rescue analgesia
to be provided, and the statistician pointed out that analgesic
consumption was the same during both the placebo and
the active phases of a trial.  The company checked that
active medication was provided where expected and the
blister packaging seemed to reveal correct usage by all the
patients.  A ‘for cause’ audit revealed that the patients existed,
but the consent forms all appeared to have been signed in
the same handwriting.  An independent agency was called
in and the forgery of consent forms was confirmed by all
the patients who had never taken part in the study at all.
The clinical investigator had made up all the data and had
disposed of some of the trial material, including the rescue
analgesia, so that it looked as if the trial had been done
properly.

3. THE CASE RECORD FORMS AND PATIENT DIARY

CARDS

Computerised record forms are now being introduced, and
will be referred to later.  Meanwhile, manually completed
report forms, which still easily comprise the majority, should
not only be checked for accuracy, bur for scruffiness.  If a
set of clinical report forms is absolutely pristine, free from
coffee stains, and without evidence of the signs of normal
use, then it could be ‘too good to be true’.  But if an audit
reveals that everything that particular investigator does is
meticulous, then the clinical report forms are probably quite
genuine.  Nevertheless, a project manager has to be suspicious
of the clinical trial centre from which all the record forms
are returned quickly, with everything filled in, seemingly in
one pen, maybe all at the same time, with no mistakes, gaps
or alterations.

The first extensively documented British case of research
fraud, in 1988, was that of Dr Uzair Siddiqui, a consultant
psychiatrist in the city of Durham.10  He was found by an
astute pharmaceutical company clinical trial monitor to have
invented some of the laboratory data for most of the patients
purported to have taken part in the trial and to have invented
one complete patient.  When challenged, he blamed the
irregularities on his previous registrar, though he had
forgotten her name and did not know where she now
worked.  Forensic investigation of this case enabled the
registrar to be contacted and it was clear that she had played
no part in generating fraudulent data. The case was a strong
one to take to the GMC, where eventually the professional
conduct committee found him guilty of serious professional
misconduct and his name was erased from the medical
register.

Statistical analysis of data sets may reveal inliers, outliers
and other anomalies related to one particular centre.  But it
is unusual to initiate a fraud investigation based on just a
statistical analysis.  However, this may become more necessary
to raise suspicion in the future.  The most extreme example
of which the author is aware is when the statistician
suggested that the chances of a particular set of results
from one centre being genuine when compared with the
results from several other centres was as likely as winning
the National Lottery jackpot on two successive occasions.
Not surprisingly this led to a further forensic investigation
being made; this is still under way.

4. THE FINAL REPORT

It appears to be quite rare that fraud is detected as late as
this, but the statistical anecdote referred to in the last
paragraph was indeed discovered at this stage.

Serendipitously, the comparison of two very similar
studies may reveal similarities unlikely to have occurred by
coincidence.  This has arisen when data from a suspected
centre have been brought together by an independent
agency recruited to investigate other suspicious
circumstances.  Time and again the investigation of such
centres reveals multiple episodes of fraud; this type of
occurrence clearly demonstrates the definition of clinical
research fraud: the generation of false data with an intent to deceive.

Audit is a valuable exercise and the QA professional
may discover suspected irregularities that turn out to be
due to fraud.  Examples include separate medical records
for those patients taking part in a clinical trial, deletion of
entries and replacement with new entries that are
overwritten.

Increasingly frequently, and likely to happen more often
in the future, data are entered into a study by means of a
computer.  Because there is enough evidence that records
may be entered fraudulently or altered after entry to make
figures appear more as the investigator feels they should
look - so as to support the effectiveness of safety of the
investigational product - the computer software for the
clinical trial must include a programme which prevents any
alterations being made to data once entered.  If a mistake
has genuinely been made, however, this can be indicated
without its being deleted and the correct data entered
alongside and initialled.  Computerised clinical research
records are currently much more difficult to monitor and
to audit, as changes can be made without trace.

5. THE ROLE OF RESEARCH ETHICS COMMITTEES

LRECs have a responsibility under the International
Conference on Harmonisation (ICH) agreement on GCP
to approve investigators as well as protocols.  Many LRECs
interview investigators on a regular basis, so that they can
fulfil this role with better knowledge of the prowess,
capabilities, time commitment and facilities of the investigator.
Multi-centre Research Ethics Committees (MRECs) cannot
fulfil this role as they cannot know whether each local
investigator understands the principles of GCP, is geared
up to do this particular study, is not too busy, and is interested.

Two instances are known where GP investigators have
fabricated LREC approval.11,12  The investigators in question
fabricated the approval by making a collage using the headed
notepaper of the LREC, a fraudulently generated approval
text and a forged chairman’s signature.  In one instance the
collage was faxed to the pharmaceutical company so that
the seams could not be seen.  In the other instance the
fabricator went to great lengths to colour photocopy the
end result so that it looked as good as an original.  The
fraud came to light in both cases when the pharmaceutical
company medical adviser had reason to notify the
investigator of a serious adverse event that had occurred at
another centre.  As it happens, these notifications were
made when the investigators were on holiday, and so their
partners were informed.  In one instance the partner denied
all knowledge of the practice taking part in this particular
research project, and informed the company accordingly.
The company sent a copy of the ethical approval it had
received to the partner who promptly queried it with the
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LREC chairman, who happened to be a friend.  The LREC
chairman confirmed that the committee had never even
considered the project, let alone approved it.

In the other case, because the investigator could not be
contacted, the company informed the LREC direct - only
to discover that the project had been rejected by that LREC,
the ‘approval’ which the company sent back to the
committee being confirmed as a forgery.  In both cases, as
in so many instances related here, the doctors concerned
were investigated further: one was referred, successfully,
to the GMC for disciplinary action to be taken; the other
committed suicide

6. EDITORS

Editors and those reviewing published literature may
sometimes identify articles which have appeared elsewhere
(plagiarism) or which appear to have been fragmented into
several component parts (salami slicing).  Whereas plagiarism
is clearly a fraudulent activity, salami slicing is a rather lesser
misdemeanour, although it undermines the integrity of the
published word, leading as it does to multiple references
from the same scientific work.  Much more serious, and
more difficult for the editor to detect, is the wholly
fabricated research that has never been done.  Whistle-
blowers close to the individual who has published the
spurious research have to be the ones who take action,
and the classic case is that of William McBride, who was
one of the first to describe the thalidomide effect.13  The
difficulties which editors have in diagnosing fraud are
therefore clearly understood and the inception of the
Committee on Publishing Ethics demonstrates a
commitment to tackling this issue.14

The story of thalidomide is well known; less well known
are the attempts of William McBride, who was one of the
first to describe the effects of thalidomide on the
developing fetus, to discredit another drug, Debendox -
known as Bendectin in the United States - along similar
lines.  McBride had never in fact conducted controlled
trials to determine the thalidomide effect, but had at least
accurately observed its toxicity.  The situation was different
for Debendox/Bendectin, because McBride was ostensibly
responsible for conducting studies during the late 1970s
on rabbits which had shown up its toxicity.  It took a decade
to demonstrate publicly that such studies did not exist, and
almost another decade (1996) before McBride was publicly
denounced - all of which was much too late to save what
was possibly a valuable therapeutic product.  Here was an
example of an eminent public figure whose reputation was
such that it was unthinkable that he might be telling lies.
Furthermore, this case demonstrates the messianic complex
occasionally seen in fraudsters who seem to believe that
they have a divine right to state falsehoods as if they were
proven facts, because they ‘know that they are right’.

7. WHISTLE-BLOWERS

The role of the whistle-blower needs to be better
understood.  Where fraud is cleverly or regularly covered
up by the perpetrator, then it may be revealed by the
partner, research nurse or other colleague concerned that
patients might be being exploited.  Partners may be
suspicious when patients purported in the notes to be
taking part in a trial know nothing about it; or tell the
partner that they have seen the other partner a lot lately
but that is not in the notes; or report having had very long

ECGs taken, or giving a lot of blood, maybe on successive
occasions.  Nurses might be required to disregard inclusion
and exclusion criteria, not report ADRs, or report ADRs
that have not occurred.  Secretaries and others might be
required, at pain of losing their job, to witness non-existent
signatures.  Other fraudulent activities might have arisen
such as the forging of a practice cheque, or making false
claims for out-of-hours visits, temporary residents and so
on.

A high-profile case is that of Malcolm Pearce,15 an
eminent obstetrician and gynaecologist, where one of the
whistle-blowers was a theatre technician.  The consultant
claimed to have performed a pioneering operation, when
a subsequent enquiry found that he had not done so.  He
claimed to have transplanted successfully an ectopic
pregnancy and achieved a successful full-term vaginal
delivery.  Had this really happened, it would have been the
first time such an operation had been successfully
performed.  The subsequent history of this case is interesting
on several fronts: firstly, the enquiry into the fabricated
operation revealed that he had reported on a study on 191
patients with polycystic ovary disease, which was also found
to be fraudulent.  Secondly, both these reports were
published in the British Journal of Obstetrics and Gynaecology;
the article on relocation of the ectopic pregnancy was co-
authored by two others, one of whom was the head of the
department where the consultant worked.  Furthermore,
the head of the department was editor of the journal in
question and President of the Royal College of Obstetricians
and Gynaecologists.  Obviously the head of the department
could have taken no part in the non-existent operation,
and his co-authorship was thus untenable.  Thirdly, there
could be no question of these false activities being
conducted for financial gain.  This case demonstrates the
objective of some fraudsters, who are usually very vain, of
wishing to be seen to be a pioneer.

Another example is that of Dr Geoffrey Fairhurst, a
general practitioner in St Helens, Lancashire.16  On this
occasion it was the doctor’s partner who acted as whistle-
blower and who alerted the authorities to activities which
the GP was clearly doing his best to conceal.  The partner
discovered a number of consent forms which were not
signed by the patients in question, and who were not aware
of their involvement in a clinical trial.  Furthermore, the
practice nurse was required to alter the dates printed by
the electrocardiograph on tracings taken for clinical trial
purposes, sometimes by as much as nine months, on pain
of losing her job.

The final example reveals that suspicion raised by a
whistle-blower - in this case the research nurse - can be
corroborated by the auditor.  The nurse reported to the
pharmaceutical company sponsoring a study that
recruitment was not proceeding to plan and that patients
who did not have the disease for which the investigational
drug was under trial were being put into the study.  The
QA professional conducting the ‘for cause’ audit found
that source documents for certain laboratory results were
on obsolete forms - and the game was up.

CONCLUSIONS
The many ways in which research misconduct - and indeed
frank fraud - is committed inevitably mean that there are
no hard and fast rules on which its detection and diagnosis
can be made.  Vigilance in observation by those close to
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the researcher is the key to identifying irregularities.  Always
act on a hunch, verify or exclude what might have happened
- using experts if necessary - and in the best interests of
scientific integrity and of patient safety, take whatever action
is appropriate to stop fraud or research misconduct being
perpetrated.
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FRAUD AND MISCONDUCT IN BIOMEDICAL RESEARCH: HOW
SHOULD WE RESPOND?*

S. Tomlinson†, G.R.D. Catto‡

DEFINITION OF SCIENTIFIC MISCONDUCT IN

BIOMEDICAL RESEARCH

Misconduct ‘means fabrication, falsification, plagiarism or
deception in proposing, carrying out or reporting results
of research and deliberate, dangerous or negligent deviations
from accepted practice in carrying out research.  It includes
failure to follow established protocols if this failure results
in unreasonable risk or harm to humans, other vertebrates
or the environment and facilitating of misconduct in
research by collusion in, or concealment of, such actions
by others’. (MRC December 1997)

THE SPECTRUM OF SCIENTIFIC MISCONDUCT

The Danish Medical Research Council in 1991 set up a
Commission that preferred to use the term ‘scientific
dishonesty’ to cover a wide spectrum of offences rather
than ‘fraud’, ‘misconduct’ or ‘scientific integrity’.  ‘Scientific
dishonesty’, then, includes:
1. Fabrication of data.
2. Selective and undisclosed rejection of undesired results.
3. Substitution with fictitious data.
4. Erroneous use of statistical methods in order to draw

conclusions at variance with those warranted by the
study data.

5. Distorted interpretations of results or distortion of
conclusions.

6. Plagiarism of results or entire articles of other researchers.
7. Distorted representation of other researchers’ results.
8. Wrongful or inappropriate attribution of authorship.
9. Misleading scientific grant or job applications.

The Danish Commission also included:
10. Duplication of publications.
11. Presentation of high profile results through the media

prior to peer review.
12. Omission of earlier original observations by others.
13. Exclusion of others from legitimate authorship.
14. Salami publication.
15. Data massage.

This background paper will focus principally on
deception for personal gain and use the term ‘misconduct’.

PREVENTION

Prevention of misconduct in biomedical research depends
upon those involved having a clear understanding of their
obligations.  In a paper in the Association of Medical Schools
in Europe Newsletter (AMSE) of 21 April 1998, Frank
Harris, Dean of Medicine at Leicester, drew attention to a
document produced by the National Academy of Sciences,
the National Academy of Engineering and the Institute of
Medicine entitled On being a scientist: responsible conduct in

research.  Professor Harris, quoting from the document, stated
that acts of scientific misconduct:

strike at the very heart of the values on which science
is based.  Such misdemeanours erode the
fundamental standards of research and scholarship
and destroy the trust and confidence the public
must have in scientists and scholars if there is to be
a future for research.  The public, whether private
or corporate, are the providers of funds for research
and if the scientific community demonstrably are
revealed to be cheats and dishonest then the
consequences for the future funding of research
could be very serious indeed.  In medical research
especially the fabrication (making up of data or
results) and falsification (changing or misreporting
data or results) can have very serious consequences
for the public.  Once a paper on medical research is
published there is usually an immediate rush to
employ the new methods of diagnosis or treatment.
If this data is false, patients will come to harm.

Thus, when a new researcher joins an institution
(university, medical school, research institute or any part of
the NHS), it must be made clear that misconduct in their
research will not be tolerated.  Every institution should
have a manual of good research practice that outlines
responsibilities of both supervisor and supervised.  There
should be induction courses for all researchers.  Supervisors
should meet their research students (or collaborators in a
research project) regularly and all participants in a research
project should have access to raw data and to statistical
analyses.  For local research projects these guidelines present
few problems.  Multi centre trials must be conducted in
the same spirit of openness recognising that the form of
close personal supervision envisaged above may not be
practicable; indeed raw data may not be available until the
study has been completed.  There should be clear guidelines
on authorship.  It must be made clear to all concerned
(contractually) that in the event of any investigation
individuals shall co-operate in the review of allegations of
misconduct and have an obligation to provide relevant
evidence to the appropriate authorities.

A CODE OF PRACTICE FOR DEALING WITH ALLEGATIONS

OF MISCONDUCT IN BIOMEDICAL RESEARCH

Institutions in the UK generally have little experience of
dealing with allegations of research misconduct.  To date,
these have not been encountered equally across all research
disciplines, being concentrated mainly in the biomedical
sciences.  Rather than waiting to respond to a specific
problem, institutions should agree and publicise a code for
dealing with these issues covering the spectrum of
biomedical research.  One such approach is outlined here.

This code of practice could be applied to a range of
misconduct but was specifically drafted to deal with the
most serious incidents involving deception for personal gain,

* A background paper prepared for the joint consensus
conference on misconduct in biomedical research
† Professor of Medicine, University of Manchester
‡Vice Principal, University of Aberdeen
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namely fabrication and falsification.  The code of practice
was derived from a number of documents including a report
from the Royal College of Physicians on Fraud and Misconduct
in Medical Research published in 1991, the MRC Policy and
Procedure for Inquiry into Scientific Misconduct (1997) and a
number of procedures published by universities.

The precise legal standing of this code of practice has
not yet been tested.

The approach is essentially a two-stage inquiry; the first
stage is a screening stage, which may then go on to stage
two, a formal investigation (Table 1).

STAGE 1 - SCREENING THE COMPLAINT

In most academic and NHS organisations there will be
three levels of management involved in dealing with
complaints; pharmaceutical companies have their own
procedures.  This will certainly be the case with medical
schools/universities and hospitals trusts, community trusts
and health authorities.  In medical schools, at the first level
there will be the head of department, in trusts the head of
the clinical service, in health authorities the relevant
executive director.  The next in line will be the chief
executive of the organisation which in a medical school
would be the dean, in trusts and health authorities, the
chief executive.  The third level of organisation would be
the head of the institution, which in a university would be
the vice-chancellor and in trusts and health authorities, the
chairman.  For GPs there would also be three levels of
organisation with a head of a practice or primary care group,
the chief executive of the primary care trust or health
authority (or his or her nominee dealing with primary care
or R&D) and chairman of the health authority.  In the case
of a research institute there may be only two levels of
organisation with a head of research division and the
director of the research institute.

Initial allegations should be made to the head of
department or equivalent (e.g. head of research division)
and to the individual to whom the head of department is
directly responsible (e.g. dean of the medical school or
director of research institute; for an NHS trust or health
authority employee it would be the chief executive who
would normally nominate the trust or health authority
director of R&D to take the matter forward; for GPs the
initial allegation would go to the head of the practice or
primary care group and the chief executive of the health
authority) who may then nominate an appropriate person
to act on his or her behalf.  The head of the department
and the next in line of management or their nominees
would act as the ‘screeners’; it is essential that a secretariat is
provided by the employing authority.

The complainant must be guaranteed anonymity and
allowed to have a supporter or representative present at all
interviews during the screening and formal investigation.
The head of the institution must be informed of the
allegations, all research material sequestered and a written
statement sought from the respondent (‘accused’).

The screeners will then consider the evidence available.
Subsequently they should pursue one of the following four
courses of action:
1. They will decide that they need to seek confidential

advice and they shall then be free to seek such
confidential advice from experts in the relevant subject.

2. They may consider the allegation to be unfounded or
malicious, they may dismiss it and inform the

complainant accordingly.  If the allegation is deemed to
be malicious the screeners will dismiss the complaint
and inform the head of the institution who may invoke
disciplinary action against the complainant.

3. They may consider that there is some substance in the
allegations but the matter does not warrant a formal
investigation in which event they will decide what action,
if any, is required to put the matter right insofar as it is
possible.  Under these circumstances the respondent
must have a right of appeal (see below).

4. They may consider that there is sufficient substance in
the allegation to initiate a formal investigation of the
complaint.

TABLE 1
Response.

Stage 1: Screening the Complaint

Appoint Screeners: head of department and line manager

Inform head of institution

Sequester research material

Seek written statement from respondent (‘accused’)

Guarantee anonymity to complainant

Stage 2: The Formal Investigation (if found necessary)

Form investigation committee with external expert(s)

Produce report within agreed timescale

Indicate appeal procedures

STAGE 2 - THE FORMAL INVESTIGATION

The formal investigation must seek answers to the following
questions:
1. What are the relevant facts?
2. Has scientific misconduct been committed?
3. If so, who is the responsible person or persons?
4. What is the seriousness of the misconduct?

The complainant and respondent must be notified in
writing that a formal investigation is to be undertaken.

The Investigation Committee
The committee will consist of at least three people and at
least one of the committee should be from outside the
institution and a recognised expert in the field under
investigation.   None of the members of the committee
should have conflicts of interest with the respondent or
the case in question; they must have the necessary expertise
to examine the evidence, interview witnesses and conduct
the investigation.   The respondent must be able to object
in writing to any individuals appointed to the investigation
committee and the head of the institution or his nominee
may decide to replace the challenged person with a qualified
substitute.

There must be a time limit from screening before the
establishment of the committee for formal investigation
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(30 days).   The investigation itself should be time-limited
to 90 days.   The investigation will include examination by
the committee of all documentation, including computer
disks, materials, proposals, publications, correspondence,
memoranda and notes of telephone calls.   Interviews will
be conducted with all individuals involved in making the
allegations and other individuals who have information
regarding key aspects of the allegations.   A verbatim record
of these interviews must be prepared by the secretariat
and approved by interviewer(s) and interviewee(s) to ensure
factual accuracy; this record must be included as part of
the investigation report.

The Report
The report must state how the investigation was conducted,
describe how and from whom the information relevant to
the investigation was obtained, state the findings and explain
the basis for the findings.   Agreed verbatim reports of all
interviews must be included in the report normally as an
appendix.

The respondent or respondents against whom the
allegations have been made will be given a copy of the
evidence considered by the investigation committee and a
copy of the report.   The respondent must be given an
opportunity to comment upon the report.   Written
comments from the respondent must be submitted to the
head of the institution (or his nominee) within 20 days of
receipt of the report and shall then be attached as an
addendum to the report.   The respondent may request a
meeting with the chairman and at least one member of the
investigation committee to allow the respondent to challenge
statements which he or she believes to be unsubstantiated.
A record of the meeting shall form part of the investigation
report and will be provided to the head of the institution
or nominee.

The investigation committee will report its findings to
the head of the institution and to the appropriate nominated
person (the dean, head of research division, chief executive
of an NHS trust or health authority) and the head of
department or research group of the person against whom
the allegations have been made.

Should the allegations be proved, the head of the
institution or nominee in consultation with the appropriate
person (e.g. dean, head of research division, head of the
individuals department or research group) will decide what
action needs to be taken.   This may include informing the
appropriate professional body (e.g. the GMC for medical
practitioners), the grant awarding body and editors of all
journals in which the respondent has published articles
and the NHS regional director of R&D (if appropriate).
Action may also be taken to revoke a degree or other
qualification obtained wholly or partly through misconduct
in research relevant to that degree or other qualification.
Disciplinary action may be warranted.   Even if the
respondent resigns from the institution before completion
of the investigation, the investigation must be completed
by the institution and a report submitted to the head of
that institution.

Appeal
The respondent may appeal following screening or
following investigation.   The appeal board would normally
be appointed within 20 calendar days of the receipt of an
appeal by the respondent.

There should also be a time limit for completion of the
process; in the case of an appeal against the conclusions of
screening this would be 30 days, in the case of conclusions
of an investigation this would be 90 days from the
appointment of the appeal board.   The appeal board will
consist of two or more individuals who were neither
members of the initial screening procedure nor of the
investigation committee. The head of the institution will
notify the respondent of the proposed appeal board
membership.

The appeal report must state how the appeal was
conducted, describe how and from whom further
information was obtained, state and explain the basis for
the findings.

The head of the institution will then take appropriate
advice and decide on the basis of the appeal report whether
to endorse, amend or overturn the conclusions of the
screening or the investigation. The head of the institution
will notify the respondent in writing of the outcome of
the appeal board and will provide a copy of the appeal
report and evidence considered by the appeal board. The
decision of the head of the institution shall be final.

THE LEGAL VALIDITY OF SCREENING AND

INVESTIGATION PROCEDURES

The legal validity of such procedures as outlined above is
unclear.   A number of questions must be resolved: for
example, is a respondent legally obliged to release
information that may be self-incriminating, to his or her
employer?   Is it clear that an individual from whichever of
the organisations for which this procedure might be used,
has a contractual obligation to participate in the procedure?
This appears to be the case for employees of the MRC
(and industry) but not for employees of universities or the
NHS.   Is it reasonable (or legal) to retain anonymity for the
complainant throughout?   If not, at what point can the
respondent be informed from whom the accusation has
come?

Despite these problems, grant award bodies will
increasingly expect procedures to be in place.   Indeed the
AMRC goes so far as to say that member charities should
include as part of their guidance to applicants the following:

In the rare event of scientific fraud occurring (the
Charity) wishes to make it clear that it is the
responsibility of the employing authority to
investigate this.   (The Charity) agrees to funding
providing the employing authority can produce
evidence that they have in place a procedure for
dealing with scientific fraud.   If a case of scientific
fraud is suspected in the course of the research then
(the Charity) should be notified and kept informed
of further developments.   At the initial stages of
the inquiry (the Charity) would not normally
suspend the grant.   However, if adequate steps are
not taken to proceed with the investigation (the
Charity) will suspend the grant.   If fraud is proven,
(the Charity) will terminate the grant immediately.

Indeed, the AMRC outlines a viable mechanism for
dealing with accusation of scientific fraud and states that it
would probably contain the following elements:
1. A guidance document or code of practice on standards

of professional behaviour.
2. Provisions for induction and training of staff.
3. Agreed arrangements for monitoring the process.
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4. Regulation and procedures for handling allegations.
5. Fair procedures and appropriate protection for both

the accused (respondent) and the ‘whistle-blower’
(complainant).
Thus we are left with a clear steer to have procedures

in place for dealing with allegations of misconduct in
biomedical research across the whole research community
in the United Kingdom but with a question mark over the
legal validity of any such procedures.   Research institutes
(particularly those of the MRC) clearly have confidence in
their procedures but a survey by the Council of Heads of
Medical Schools shows that universities have only recently
begun to get to grips with the problem and the NHS is
further behind.

A WAY FORWARD?

One difficulty is that there is no central body of expertise
in the UK able to provide guidance on dealing with
allegations.   A national body such as the newly established
Academy of Medical Sciences might be able to assist in
identifying experienced experts in the relevant area and
perhaps maintain a central register that could be made
available to the appropriate authorities.   A system to deal
with allegations of misconduct in biomedical research was
established by the Danish Medical Research Council in
1991.   It has been suggested (by Frank Wells) that we
consider setting up a similar system – perhaps on a regional
basis because of the relative size of the UK - to deal with
the growing number of allegations in this country.
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Session One: Definition
Why is action needed?
Dr Drummond Rennie, Professor of Medicine, Institute for Health Policy
Studies, University of California San Francisco, California, USA.
In the US numerous cases of plagiarism, fabrication and falsification
of data by scientists occurred in the late 1970s and the 1980s.
These attracted enormous publicity in the media, as well as over
a dozen hearings in the US Congress.  The general reaction was
one of indignation that physician-scientists could sink so far below
the high standards they professed to honour.  The reaction of the
senior members of the profession was characterized by denial that
it ever occurred, and, simultaneously, and in the face of abundant
evidence that it did in fact occur, insistence that it was rare and did
not require regulation.  The reaction of research institutions was
defensive and usually one of confusion, stonewalling, passing the
buck, and cover-up.  This behaviour was unfair to whistle-blower
and accused alike.  It attracted derision on the part of a skeptical
public, and so harmed the reputations of the institutions themselves
and of scientists as a whole.  The public and the US Congress,
reading stories of abused whistle-blowers and of guilty scientists
going unscathed, were dismayed at the inertia, secrecy, arrogance
and arbitrariness of the research establishment.  And since science
is largely a government-funded activity, the public was angered
by the willingness of researchers to accept public money while
refusing to be held accountable for it.

In 1989, at the insistence of the US Congress, regulations
governing research misconduct were promulgated, scientific
misconduct was defined, and a process was set up for handling
allegations.  These regulations applied only to research funded
by the US Public Health Service, but since their grant monies
reached every research institution in the US, these regulations
came to be generally adopted.  Their introduction was followed
by several years of intense debate and, in response, by
modifications.  In addition, a series of legal actions complicated
the picture.  But ten years later the scene is much calmer.  It is
generally accepted that there will always be some crooked
scientists, and now all institutions have a generally accepted way
of handling allegations.  In short, scientific misconduct is no longer
regarded as freak aberration, but has become, like the law in the
modern, un-wild West, more fair, more routine, reasonably
efficient and boringly bureaucratic.  That is why action is needed
here.

What is the legal position?
Professor Alexander McCall-Smith, Department of Private Law, Faculty
of Law, University of Edinburgh.
Biomedical research in the United Kingdom is regulated by a
mixture of common law principles and, in respect of the use of
drugs, by the statutory regime surrounding clinical trials.  There
are also a number of declarations which have no actual legal
effect, but which contribute to the creation of the overall
framework of regulation.  The common law provides broadly
adequate protection in relation to consent, but requires
clarification in relation to research involving children and those
who lack capacity to consent (such as those suffering from
dementia).  The law of fraud may also be invoked to deal with
situations involving seriously misleading acts.  Finally, the question
is posed as to whether more specific legal regulation is required.

Session Two: Epidemiology
How common is it?
Professor Stephen Evans, Quintiles & London School of Hygiene &
Tropical Medicine.
In order to answer the question ‘How common is misconduct in
biomedical research’, we have to define what it is.  There is a
wide spectrum from complete fabrication to over-interpretation
of results.  The more serious forms appear to be less common
than the less serious forms, but the less serious forms may have a
greater impact in distorting the findings of science.

Surveys of scientists about their own and others’ misconduct
give some estimates of prevalence.  Audits of data from trials or
other studies can be used to give other estimates.  Minor errors,
some of which can be classed as misconduct, which may be
accidental, are relatively frequent, perhaps in 25% or more of
published work.  Knowledge of misconduct is prevalent, but the
time period over which the knowledge is obtained is not always
clear.  The incidence of misconduct on terms of fabrication or
falsification tends to be estimated at about 0.5% to 1% of published
work.  Plagiarism, and other wrongs associated with authorship,
are believed to be more common, perhaps 10% of papers being
affected.

In surveys of students, cheating in examinations does seem to
occur at fairly high rates, perhaps 10%, and a similar proportion
of junior researchers admit that they would consider altering or
omitting data if that helped their cause.

There is no evidence that misconduct is rife, but it is not
always detected, and affects more research than is sometimes
acknowledged.

Why does it happen?
Professor Charles D. Forbes, Department of Medicine, Ninewells Hospital
& Medical School, Dundee, DD1 9SY.
The administration of justice rarely attempts or indeed is able to
define motive.  This applies equally to scientific fraud and
misconduct.  Often motive must be deduced from the proceedings
of the inquiry which may be held behind closed doors and
published as an abbreviated summary.

The commonest causes include:
a. Pressure to publish.

This is common in most scientific communities because
scientific honours come to those who are prolific in numbers of
papers in quality journals.  This leads to a ‘reputation’, academic
tenure and promotion as well as the probability of attracting the
larger research grants.

To increase numbers of publications, young (and old)
researchers may adopt a ‘salami’ approach by publishing multiple
papers on various facets of the same topic.  This represents one
end of the spectrum of misconduct and should be discouraged by
the head of the department.

Additional pressures include:
� To meet a deadline for publication or presentation.
�  To complete the work to enable a further grant to be
obtained.
� Pressure from other duties, e.g. clinical, managerial or social

may have so curtailed time or opportunities for research.  This
often then leads to falsification of data or results and represents
the other end of the spectrum.

ABSTRACTS OF ORAL PRESENTATIONS
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The overt signs in a researcher on ‘the fast track’ are numbers
of publications in a very short space, e.g. the Darsee affair - 18
research manuscripts and approximately 100 other reports in four
years from Harvard Medical School.

Other high profile fraudsters who were probably pressurized
include:
1974: William Summerlin, Sloan Kettering Institute - faking

skin transplants.
1977: Robert Gullis, Birmingham University - faked research

results for PhD and 11 papers.
1981: Michael Briggs, Deakin University, Australia - forged data

on oral contraceptives.
1985: Robert Slutsky, University of California - 137 papers in

seven years - 48 were questionable and 12 were fraudulent.
1993: Roger Pauson, St Luc’s Montreal - falsified data on breast

cancer trials.
b. Financial advantage.

This is clearly the motive in a large number of high profile
cases, particularly when there is direct involvement with
pharmaceutical companies with a payment per patient recruited,
followed up and completed for evaluation, i.e. usually staged
payments.

Such was the case in a recent multi-centre, multi million
pound clinical trial which will be described - the gain for cheating
was of the order of £300,000.  Pharmaceutical companies are of
course well aware of this and employ people specifically for
surveillance of the data.  Tell tale signs in this example which
should raise suspicions included:
� A single investigator.
� Too rapid patient recruitment.
� Visits too regular - fell on public holidays and on investigators’

holidays.
� Lower adverse event rates.
� Compliance better.
� Variability too low (pill count, BP etc).
� Trialist difficult to pin down.
� Multiple corrections to ECG dates.

Comparison of this centre’s data was made with all the other
58 centres.  Audit was carried out by asking for plasma from a
cohort of the patients.  This confirmed the fraud.

Other cases with a financial motive:
� JP Sedgwick, High Wycome, UK - a family doctor in an

antihypertensive trial.  121 records forged.
� 1988.  VA Siddiqui, Durham, UK - faked data from an

antidepressant trial.
� 1990.  K Francis, Coventry - GP faked records in an antibiotic

trial.
� 1990. S Kumar, Hornchurch - GP faked records in a

hypertension trial.
� 1991.  L Pandit, Wimbledon.  GP faked records in trial of

CAOD.
� 1991.  D Latta, Glasgow.  GP faked records in a hypertension

trial.
c. Data manipulation to fit preconceptions.

This is probably more common than realised in a minor way
but major fraud has been committed with total fabrication of
results or alteration of results, to fit a preconceived pattern or to
give an answer to support a firmly held belief.

Perhaps the most flagrant was:
1988: William McBride, Director of Foundation 41 in Sydney,

New South Wales - forged data on the effect of hyoscine
on fetal rabbits and then waged a campaign against
Debendox.  The major contribution was in warning

a g a i n s t
the use of thalidomide.

d. Illness of a psychological or psychiatric nature.
This is difficult to document as behaviour problems may have

been overt previously.  However no other reasonable motive is
attributable.

One example dealt with personally was the case of Dr

A.S.M.S., who published a large series of papers in highly reputable
international journals related to gastroenterology.  Each contained
large patient series.  These were carried out when apparently he
was not working clinically in the UK and not on the UK Medical
Register.  As he was not in employment, there was no academic
gain and certainly no financial rewards.  All his papers were single
authorship.

It is likely that this was also the case in the Malcolm Pearce
(1995) story.  He claimed to have relocated a five week old ectopic
embryo via the cervix.  He was an editor of the British Journal of
Obstetrics and Gynaecology where it was published with gift
authorship for two colleagues.  The paper was not peer-reviewed.
Later other papers of his were reviewed and discounted.

It is abundantly clear that changing medical practice is now
producing a system in which individuals are to be held more
accountable and will be appraised regularly for rewards
(Discretionary Points and Merit Awards) or for censure, e.g., not
completing enough CME or achieving other outcome objectives.
Already it is apparent that some of these returns contain statements
which are an extension of the truth or an exaggeration.  It is only
a matter of time before this area becomes a theatre for misconduct.

When did it start?
Dr Stephen Lock, 3 Alde House, Alde House Drive, Aldeburgh, Suffock,
IP15 5EE.
Modern appreciation of research misconduct started in the USA
with the revelation in 1974 that William Summerlin had faked
skin transplantation in mice, followed by other instances of
plagiarism or invention of data.  Reports from elsewhere,
including the UK (where my 1988 anecdotal survey indicated
that its characteristics differed little from the rest of the world),
showed that misconduct was ever-present, with a long history,
though an unknown prevalence.  In many countries conferences
were held, committees set up, and recommendations made.  In
the UK, however, most authorities ignored the isolated 1991
RCP recommendations (given little publicity, even by the
College).  Thus for many years the establishment maintained that
misconduct affected only a few single-handed overseas-qualified
GPs motivated by greed (struck off by the GMC through one
doctor’s zeal) while other rare cases were best brushed aside.  The
finding that three consultants had committed ‘classic’ misconduct,
with other instances and pressure by three editors, led to this
welcome meeting, apparently the first open one in the UK on
the general issue, though coming years after similar meetings
worldwide (including even Warsaw - two conferences – and
Beijing).

Session Three: Diagnosis
What is the role of the whistle-blower?
Dr Frank Wells, The Brick House, Tuddenham, St Martin, Ipswich,
IP6 9BW.
The whistle-blower is the person who observes someone doing
something wrong and does something about it.  Historically the
whistle-blower has had a rough time following blowing the
whistle.  That must be changed, so that the person reporting
fraud, exploitation, or scientific misconduct, in good faith, is not
jeopardised as a result.  As from 2 July, this will have been made
easier by the implementation of the Public Interest Disclosure
Act 1998.  The hostile climate towards the whistle-blower can
be made benign by adopting a much stronger attitude of
intolerance towards fraud and misconduct.  If it is accepted
generally that fraud is totally unacceptable, recognising that anyone
conducting fraud is likely to be a confidence trickster as well,
then blowing the whistle on such activity should be recognised
as a professional duty.  It is, therefore, in the interests of patient
safety and of the preservation of scientific integrity that the role
of the whistle-blower is given the greatest possible support.

What is the role of peer review?
Professor M.J.G. Farthing, Digestive Diseases Research Centre, St
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Bartholomew’s & The Royal London School of Medicine & Dentistry,
London, UK.
The peer review process is based on trust, honesty, goodwill and
good behaviour.  There are three major players in the process;
the author, reviewer and editor.  Each player is required to abide
by the rules of the game but each can breach these rules and
commit misconduct.

The author: Peer review is primarily designed to detect
weaknesses in the design and in the analysis and presentation of
the results, not to detect research or publication misconduct.  Most
would agree that peer review is not a powerful tool for detecting
fabrication or falsification of data which is usually revealed by a
‘whistle-blower’ who has intimate knowledge of the research.
Reviewers detect plagiarism and redundancy of publication,
although in my experience as an editor this usually occurs by
serendipity.  Reviewers who know their field intimately might
suspect fabrication, for example, when they know that the
investigator might not have had access to a specialised reagent or
investigational drug.  Expert statistical reviewers can often
comment as to whether a particular data set was likely to have
been derived from a ‘biological system’ although in practice it
appears to be difficult to be absolutely certain that numerical data
are fabricated.

The reviewer: Reviewers may also commit misdemeanours
amounting to misconduct.  There are many examples when
reviewers have plagiarised ideas or data and used them to their
own ends.  Reviewers may fail to reveal conflicts of interest and
produce unduly harsh reports because they are a direct competitor
of the author and are concerned about their own future grant
funding.  Reviewers might also be biased by financial issues such
as commercial consultancy agreements.

The editor: Failure to declare conflicts of interest has lead
editors to favour the publication of studies in which they might
subsequently enjoy financial gains.  Editors have also abused their
position and published their own fabricated papers, sometimes
by-passing the usual peer review process.  Editors can also influence
the chances of acceptance or rejection of a paper by selecting
‘hawks’ or ‘doves’ to review the paper.
Thus, evidence of research misconduct can arise during the peer
review process but the process itself is not perfect and can generate
misconduct.

What is the role of the editor?
Dr John Grant, Editor-in-Chief, British Journal of Obstetrics and
Gynaecology.
I shall review briefly the different types of publication misconduct
(salami, overlapping and duplicate publication; plagiarism: gift
and ghost authorship; fraudulent research).  I shall then describe
the two main types of medical and scientific journal and the
resources at their disposal for investigating publication misconduct.
I shall then discuss the practical and legal consequences of this
investigation.

Lessons from case studies
Dr Mike J. Mitchell, formerly Director of the Astra Clinical Research
Unit, Edinburgh.
The majority of research misconduct taken to the GMC has arisen
in industry sponsored research.  This is for various reasons but
primarily effective detection with rigorous follow-up.  The
European regulations on Good Clinical Practice ensures there
are systems for monitoring, company audits and independent
inspections.  These help to deter fraud or detect it if it occurs.
They must be utilised by trained and experienced personnel.
However it is clear that even the best monitoring cannot detect
all fraud.

Fraud seems to become more complex, detection
correspondingly more difficult.  Early cases were often simple,
detectable by an observant monitor.  Subsequent cases were harder
to detect, involving identification of unusual ECG patterns by a
specialist reviewing multiple cases in the same trial.  Recent cases

have required monitors and auditors to review cases across multiple
trials to detect inconsistencies and fraud.

Colleagues and ethics committees, especially local committees,
have a role in detecting excessive levels of activity or other
suspicious behaviour.  There is a place for ‘smell’ or intuition
with experienced personnel.  Finally, suspicion will not lead to
action unless there are clearly stated principles and procedures,
with a no blame culture protecting the innocent.

All companies, contract research organisations and universities
striving for the highest ethical standards must clearly show
commitment to dealing openly and firmly with fraud.

Session Four: Management
How should we respond?
Sir Donald Irvine CBE, President, General Medical Council.

Misconduct in biomedical research is a small but serious
problem which needs to be tackled with determination.

This means being clear about professional responsibilities and
standards relevant to research and incorporating effective quality
assurance as an integral part of commissioning and conduct and
governance of research.

Where doctors are implicated in research misconduct, decisive
GMC action will follow.  Doctors found guilty of serious
professional misconduct in relation to research can expect to be
erased from the medical register unless there are compelling
mitigating circumstances.

What is the role of the difference organisations?
Professor Graeme R.D. Catto, Vice-Principal, University of Aberdeen.
Institutions in the UK generally have little experience of dealing
with allegations of research misconduct.  International experience
suggests that that there may be benefit in adopting a coordinated
response to such problems.  In the USA the Office of Research
Integrity has worked with the research community to establish
confidence in its procedures following the more confrontational
approach adopted by investigators from its short-lived predecessor,
the Office of Scientific Integrity.  The Nordic Countries have
likewise found that a balanced approach concentrating on sound
judgement rather than on an unrealistically strict definition of
misconduct was helpful in assessing complaints.  Their experience
over the last seven years indicates that of 68 allegations received
and the 47 investigated, nine cases of misconduct were identified.
Although the absolute number may not be large, these problems
raise real issues of public interest and undermine the values on
which science is based.

In the UK the major onus of responsibility must lie with the
employing authorities.  They should produce a code of practice
on standards of professional behaviour indicating that research
misconduct will not be tolerated.  Such issues should be further
discussed during induction programmes for staff and the roles for
supervision of research activity clarified.  Many of these points
should be included in the contract of employment and there
should be written guidance on how to deal with allegations of
misconduct.  Such arrangements are probably already enacted by
some employers (such as the MRC); they are, however, not yet
accepted by the largest employing authorities in the UK - the
NHS and the universities.  While it is possible to envisage the
NHS incorporating these concepts into a programme of research
governance analogous to clinical governance, the universities
present a larger challenge.  While the issues are increasingly
recognised by the medical schools, they are not autonomous and
their parent universities take their independent status seriously.
Any code of practice in the area of research misconduct agreed
with the Committee of Vice-Chancellors and Principals would
have to be adapted to meet the needs of each university.
Moreover, as many of the problems arise when academic staff are
undertaking clinical duties as honorary NHS staff, the scope for
confusion is considerable.

Without detracting from the employer’s overriding
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responsibility, the funding agencies can help by attaching similar
conditions to their grants; pharmaceutical companies have a similar
interest in ensuring quality research.  The medical royal colleges
do not have an executive role in these issues but can and have
been influential in publishing guidance and, when necessary,
disciplining members and fellows.  The Royal Society, the Royal
Society of Edinburgh and the new Academy of Medical Sciences
are also important in promoting high standards.  Editors of medical
journals have encountered a number of cases of research
misconduct from the relatively minor to flagrant fraud.  Their
Committee on Publication Ethics (COPE) remains an
authoritative voice.  While these issues have not yet been tested
in the Courts, the GMC has successfully maintained a robust
approach - removing from the Register those found guilty of
serious research malpractice.  For UK practising doctors the GMC
has perhaps provided the clearest guidance on the issue.

Within the UK there is still debate on the need for a separate
agency to oversee good practice in research and perhaps help
investigate allegations of misconduct.  Public confidence in science
and scientists is not high at present and for that reason if for no
other, potential misconduct must be taken seriously.  Nevertheless,
it may be possible to coordinate the efforts of all the relevant
organisations without creating another agency - recognising that
the Academy of Medical Sciences has the ability to nominate
independent experts in any area of biomedical research.

Misconduct in large randomised trials: are we over-
reacting?
Sir Richard Peto, Professor of Medical Statistics and Epidemiology, Clinical
Trial Service Unit & Epidemiological Studies Unit (CTSU), Radcliffe
Infirmary, Oxford OX2 6HE.
At present, most randomised trials of life-or-death medical
questions yield unreliable answers, and this leads directly to large
numbers of avoidable deaths (not in the trials themselves, but in
the current and future routine treatment of non-trial patients).
This major ethical problem arises chiefly because the trials that
have been done were too small, or because they were
inappropriately interpreted: see our recent BMJ editorial on how
to get large-scale randomised evidence of moderate benefits.1

Misconduct in large randomised trials appears, in comparison, to
be of negligible importance as a source of importantly wrong
answers about the net effect on survival of widely practicable
treatments for common diseases - indeed, I know of no examples
whatever where it is, or has been (despite having worked on
hundreds of trials over the past few decades, and on various meta-
analyses that have collectively involved central review of the data
from thousands of trials).

It has long been obvious that to help randomised trials become
much larger they need to become much simpler, yet in recent
years guidelines (or, equivalently, regulations) on the conduct of
trials, on misconduct in trials, on ethics in trials or on ethics in
publication have emerged or are emerging that will all tend to
make trials more complicated, and hence smaller and less likely
to yield reliable answers.  The cumulative regulatory and
administrative burdens that have over the past decade or so been
heaped on those who are actually trying to do large randomised
trials are already substantial, and the key question is how to reduce
them, not what to add to them, if we want medically reliable
answers to emerge.  Each single detail, such as the introduction
of surprise audits for collaborating doctors or of research ethics
guidelines, may seem relatively innocuous, although each may
lead to an increase in the amount of defensive documentation
that is required, but the cumulative effect has already become
destructively absurd.

Unfortunately, the whole process seems to be unstoppable,
and I fear that this consensus meeting may well add a little more
to it.  I doubt very much whether the introduction of the UK
equivalent of the US Office of Research Integrity (or some
Scandinavian version of the ORI) will do much to enhance the
reliability of large randomised trials - in fact, it may well do the

opposite, to judge from our detailed investigations of what went
wrong when the ORI investigated the largest breast cancer trial
organisation in the United States2 - but so many influential people
in the UK seem to want some such regulatory structure (even
though the active researchers I talk to seem not to) that it may
well be introduced anyway.  If it is, however, then there need to
be rules whereby (as in criminal courts) relatively trivial matters
can be either dismissed or disposed of quickly and irreversibly,
and whereby accusations of misconduct have to be backed up
with serious evidence involving named witnesses who can be
publicly examined and challenged, as in a criminal law court,
with the requirement being that complaints are upheld only on
‘proof beyond reasonable doubt’ and not (as in civil law) on
‘balance of probabilities’.  For wrong accusations can and will be
made, and the real penalties involved can be large.  Finally, the
whole process needs to be rapid, so that disputes do not fester for
years, and if a complaint is, after due examination, found not to
have been proven then the accused must be considered to have
been completely cleared of the charge, and treated accordingly.
Such rules should at least help ensure the whole process doesn’t
do much more harm than good.

REFERENCES
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1170-1.
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Session Five: Prevention
How should we prevent it?
Professor George Radda, Chief Executive and Secretary, Medical Research
Council.
The prevention of scientific misconduct has received much less
attention than diagnosis and treatment, yet its impact is potentially
far more wide-reaching.  Good research practice (GRP) is a key
preventive strategy that underpins scientific integrity.  GRP is
concerned with the organisation of research; it governs the
processes and conditions whereby studies are planned, carried
out, monitored, recorded and reported.  It permits the quality
and integrity of data to be verified and ensures that the fruits of
research are applied and/or exploited appropriately.  In essence,
GRP is an attitude to work.  The Medical Research Council has
recently prepared detailed guidance on GRP for its staff.  As
with the MRC’s procedure for dealing with allegations of scientific
misconduct and guidelines on good clinical practice in clinical
trials, we hope that this information will interest the broader
research community and welcome feedback on our approach.

Training and good research practice
Dr Ian P. Sword, Inveresk Research, Tranent, EH33 2NE.
Despite an extensive literature search on research misconduct,
there are relatively few references to its prevention and even less
on training as a key aspect of prevention.

Research misconduct is a potential point of vulnerability of
all research-based organisations and in a political climate which
calls for greater transparency and accountability in the use of funds,
both the recipient and the donor have a duty of care in the
stewardship of these scarce resources.  Such duty of care calls for
a quality system to be in place against which outputs can be
audited.  Intrinsic to such a quality framework is a programme of
training to ensure that staff are aware of the need for accurate and
complete recording and reporting of data.

Training will not in itself prevent research misconduct, but it
does fulfil one aspect of our duty of care and its implementation
must have the fullest commitment of the top management of the
organisation.

What prevention of misconduct in biomedical research
means to patients.
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Dr Pat Wilkie, Dennington, Ridgeway, Horsell, Woking, GU21 4QR.
The first part of the paper discusses what misconduct in research
means to patients from the perspective of patients.  Apart from
being the subjects of research, patients are seldom involved in
any of the processes of the research.  Also, they are seldom
informed of the findings of the research they have participated in
or indeed whether the research was ever completed.  When
misconduct in research has occurred the first that most
participating patients hear about the misconduct is likely to be
from the media.  It is clear that this is neither the way to encourage
either trust between the researcher and the subjects of the research,
the patient, nor altruism on the part of the patient population.

The second part of the presentation examines ways in which
lay-people, groups of patients and individual patients can be more
involved in the different stages of research and will argue that
such involvement can help prevent misconduct in biomedical
research.  This involvement requires cooperation, openness and
trust on the part of all those involved in medical research.  This
will include grant-giving bodies, pharmaceutical companies,
academic organisations, investigators and, of course, patients.
While individual patients may or may not benefit from
participating in medical research, future patients certainly do. All
of us, therefore, need a culture based on mutual respect and trust,
so that when we are patients we are willing to at least consider
taking part in medical research.  Lives depend upon such
participation.

Session Seven: The Way Ahead
The Researcher’s Perspective.
Professor Gordon Duff, Director of Division of Molecular & Genetic
Medicine, University of Sheffield, Sheffield Medical School.
Research misconduct raises two issues for the researcher; the need
for confidence in the work of others, and the need to defend his
own work against false allegations.
� New factors necessitate a change in research management:
� Globalisation of research activity makes it impossible to assess

reliability through personal knowledge of others in the same
field.

� Developments such as bibliometrics, the research assessment
exercise and the link between research success and promotion,
demand a stream of research publications.

� The increasing expectation of institutions to generate income
from their intellectual property (IP).

� Computer-based data acquisition, record-keeping and display
echnologies increase the scope for falsification.
A strong case exists for all institutions to adopt the highest

standards of record-keeping.  The 1996 international ‘Agreement
on Trade-Related Aspects of Intellectual Property (TRIPs)’
recommends bound, consecutively-numbered note-books, with
numbered pages that are read and signed regularly by an
independent scientist.  In practice, there are many benefits beyond
the securing of IP: diligent record-keeping; better project
planning; a permanent and defensible record; a strong deterrent
to falsification; early detection of irregularities; easier confirmation
of veracity. Adopting TRIPs-compatible standards is a practical
move, available to all research institutions, towards reducing
fraudulence in science.

European reflections
Dr Povl Riis, Danish Committee on Scientific Dishonesty, Ministry of
Science, Copenhagen.
Dishonesty is an old term, but the combined term scientific
dishonesty is relatively new.  The phenomenon however is not
new.  Cheating, whether in sciences, in polar exploration, space
physics, or as plagiarism in literature etc., is know from isolated
cases.  But for a long time the esteem of especially the natural and
the biomedical sciences has created a protective awe that for a
long time led to the illusion, on both the common and the research
society, that the cognitive skills needed for original scientific work
constituted the protection, and made scientific dishonesty

unthinkable in natural sciences and biomedicine.  The fundamental
mistake was the prejudice that intellectual and societal capacities
in a person follow a strong correlation pattern.  The last 20-30
years have shown us that the existence of such a correlation is a
naïve illusion.

In a strongly competitive universe, such as the scientific
society, ambitions and vanity sometimes completely outweigh
ethics and derived fairness.

On the international scene we have now throughout the last
two to three decades seen documented cases of transgressions on
both the scientific level and on the scientist level.

The first category comprises major transgressions of scientific
credibility: fabrication, plagiarism and deletion of unwanted results.
The second category comprises transgressions of fairness between
scientists, for instance unrightful priorities and unrightful co-
authorship.  In the last category the scientific data involved are
mostly reliable, but the balance between the researchers involved
is deliberately skewed in an unfair direction.
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