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Foreword

Few outside the scientific world can be expected to know about the immense effort, and even pain, that is
experienced before research is ready to be published as a peer-reviewed paper in a scientific journal. The
peer-review process is amost as complicated and unpredictable as the birth of a baby. Yet, as with
delivery, it involves analysis, judgement and evaluation — or at least it should.

We believe it is important for the public to understand more about the critical engagement and the checks
and balances that help to determine the plausibility of new knowledge (Section 1). This report therefore
seeks to provide an outline of the complex way that science enters the public arena (Section 2) and why
the time-honoured peer-review process is crucial, though it could be improved and better understood
(Section 3).

This report also endeavours to show how things can go wrong. Delivery of ‘results’ may be premature and
a claim can reach the airwaves before adequate testing has been performed. A consequence is that the
unsuspecting are presented with untested opinions rather than peer-reviewed conclusions.

Donald Kennedy in a recent editorial in Science' pointed out that peer review of a scientific paper involves
the addition of qualifications and limitations on conclusions. Other forms of communication, by contrast,
such as intelligence, news reporting and campaigning, often delete qualifying language and caveats so that
scientific conclusions are strengthened and simplified. This tension between the description of
experimental findings and interpretation arises for all who aim for clarity and urgency. Yet it is the pursuit
of truth that remains fundamental to the scientific endeavour.

This report is for scientists and for all who grapple with the barriers and difficulties arising from new
knowledge as societies come to terms with the latest scientific and technological news. It is a discussion
paper, written in a cultural context, that makes a more determined case for peer review from a social
standpoint than we envisaged at the outset. It is the outcome of a vigorous debate within the Working
Party and is published with its full support.

May | take this opportunity to thank all the members of the Working Party for their immensely valuable
contributions, many other colleagues who also gave most generously of their time and energies, and most
of all Tracey Brown, who has worked tirelessly over the past 18 months in bringing the report to a
successful conclusion. She has directed and inspired our wide-ranging deliberations and has brought them
together in a comprehensive and comprehensible document. We are further indebted to Dr Bridget Ogilvie
and Professor Onora O’Neill for their review of the document. Finally, we are deeply appreciative of the
help of Dr Irene Hames for her thorough and thoughtful editing over several drafts.

Professor Sir Brian Heap (Chair)
-l May 2004

! Editorial (2004) Science, 303, 1945.
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The Working Party

This discussion paper has been endorsed by a sub-group of the Board of Trustees of Sense About
Science. It has been prepared by a Working Party on equipping the public with an understanding
of peer review. Members? of the Working Party are:

Professor Sir Brian Heap CBE FRS (Chair)
Dr Derek Bell

Professor Colin Blakemore FRS

Ms Tracey Brown,

Dr Peter Cotgreave

Lord Drayson

Ms Fiona Fox

Mr Tony Gilland

Professor Stevan Harnad

Professor Sir Peter Lachmann FRS

Sir John Maddox FRS

Professor Peter Main (and Dr Philip Diamond)
Professor Alan Macolm.

For some periods of its existence or for particular meetings, the Working Party has been joined
by:

Professor David Cope (and Dr Peter Border)
Dr Ron Fraser,

Dr Irene Hames

Dr Robert Moor FRS

Mr Bob Ward.

2 Biographical details are listed in Appendix 5.
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Executive Summary

Background

Public discussion is sometimes dominated by debates about the implications of scientific
research: what causes Sudden Infant Death? Will genetically modified crops create
‘superweeds’? Is the Measles Mumps Rubella (MMR) vaccine linked to autism? Will transgenic
pigs help to solve a shortage of organs for transplants? Do mobile phones damage children’s
brains? What is an optimal dose of fluoride?

Over one million papers about scientific research are published in scientific journals worldwide
annually. To get a paper published, scientists submit their research findings to a journal, which
sends them out to be assessed for competence, significance and originality, by independent
qualified experts who are researching and publishing work in the same field (peers). This is
known as ‘peer review’. Despite its extensive use and recognition among scientists in assessing
the plausibility of research claims, in the rest of society very little is known about the existence of
the peer-review process or what it involves.

A Working Party was established by Sense About Science in November 2002 to consider how an
understanding of peer review might help the public to weigh the relative merits of different
research claims. This report of its discussions® is for scientists and for the many groups who
mediate and comment on scientific information. It also contains a guide to peer review (Section
2) for everyone who is interested in science.*

The “public interest’ and peer review

From the outset, the Working Party recognised that scientific peer review has not traditionally
been a subject of public interest. In British society today, however, science has become the
subject of many wider public and political controversies. More scientific information is being put
into the public domain and a growing number of organisations are becoming involved in
promoting and discussing scientific research and reacting to new research clams. Scientific
evidence is sometimes mixed up in these ‘politics of science’. Exaggeration and anxieties about
scientific developments often relate to research findings that are regarded by scientific experts as
weak or flawed, or that have not been subjected to independent expert scrutiny at all. The
promotion of these findings seems to come about because some journalists and opinion formers
are drawn to stories that minister to a growing cultural ambivalence about established authority
and accepted knowledge.

These developments, which are discussed in Section 1, have resulted in a greater public need for
clarity about the status of new research claims, as people are being compelled to ask, ‘whose
claims can we trust?” and “which study is right?” A wider understanding of peer review’s role, in
assessing whether work is competent, significant and original, is central to achieving that clarity
about the status of research. The opportunity to explain peer review needs to be seen within this

® Recommendations are indicated in bold text.
“ A short version of Section 2, A guide to peer review, will be available for separate distribution in October 2004.



broader social interest in the reliability and quality of research, rather than identified with the
preoccupations of particular scientific groups that their messages are not getting through.

The public, in its widest sense, should be encouraged to ask questions about peer review
when listening to claims about scientific findings in an interview, press release, or news
report. Has the work been evaluated by experts in the field, or is the report based on
opinion or unsubstantiated extrapolation? Is it acknowledged by other scientists as a
contribution to thefield, or dismissed becauseit isflawed? Hasit been replicated? (p.22)

While many concerns were raised with the Working Party about the serious effects on society of
misleading and conflicting research claims — from creating unnecessary parental anxieties to
wasting research funds — there is little empirical data about these effects. This paper
recommends further collaborative research between scientists and social scientiststo extend
existing accounts of how science stories are reported and the questions that are asked about
new resear ch by different social groups. (p.36)

Balancing the criticisms

One of the reasons for establishing a Working Party was the predominance of criticism of peer
review, relative to the paucity of explanations about what it is or why it has become the system
for sharing scientific findings between scientists. These criticisms are often concerned with very
different things.

Scientists tend to be concerned about the practical difficulties involved with managing the peer
review of thousands of papers and maintaining standards. Some individuals are called upon very
frequently to review papers and attentive reviewing takes time. Some of these challenges are
discussed briefly in this paper, but there is an outstanding need for scientists to review the best
ways for scientific publishing to deliver to their required standards, which falls beyond the remit
agreed by this Working Party.

Some critics of scientific practice have accused peer review of being a barrier to new ideas. In
some cases, particularly concerning claims about new threats to health or to the environment,
critics have promoted “going straight to the public’ as preferable to the more disciplined approach
of scientific publishing and peer review. Yet, if research findings are so significant that they
might transform our understanding, for example about what is a cause of illness, or change the
course of our actions, then it is all the more important that the research is on sound foundations
tested by peers. The time taken to review research is frustrating, but must be considered against
the potentially enormous costs — not least to public health — of regularly promoting research
findings that turn out to contain serious errors.

Concerns about peer review being misused, for example to suppress worthwhile work for
competitive ends, are discussed midway through Section 2. Such criticisms tend to exaggerate the
problems of peer review relative to its fundamental contribution to knowledge and research
discipline. They also demonstrate an unrealistic notion of the suppressive powers of scientific
publishing. This discussion paper explains how, on the contrary, scientific peer review helps to
ensure that plausible results are published, irrespective of the social or commercial aims. Once
papers are written and submitted, if they are published in the peer-reviewed scientific literature
we can at least be sure that they have been judged independently to have scientific merit — to be
competent, significant and original — with no regard for who funded the research or what
occupies the news or the political agenda of the day.



The peer review of scientific papers submitted to journals for publication has a widely proven
record as a means to test the plausibility of new findings. However, scientists never regard peer-
reviewed research as beyond criticism. Peer review of a paper isjust the first stage: a hypothesis
that survives this first test must go on to be re-tested, and judged for its coherence with work in
related areas.

As with any system that is dependent on human judgement, such as jury trials and doctors’
diagnoses, mistakes are sometimes made by referees. These can result in valuable papers being
overlooked by the higher quality journals, and also in weak or flawed papers occasionally being
published. But if the findings are very significant, any flaws are likely to be discovered quite
quickly because the paper will be widely read and discussed and other scientists will attempt to
repeat the work. (This rapid discovery of mistakes is often referred to as science being ‘self-
correcting’.)

In short, the most basic problem with peer review is that so few citizens are made aware of it, at a
time when people have become very concerned about how to weigh scientific research claims
meaningfully. Scientific bodies should make systematic attempts to explain peer review and
to communicate what it is to a wider public, especially when there is controversy about
particular claims. Section 2 describes the peer-review process and addresses some of the
questions about how and why it is used.

Peer review and how science becomes public

The Working Party has looked for ways to promote a culture in which people who promote
research claims in the public domain feel obliged to explain the standard of the evidence on
which they are based. In doing this they can encourage the public to ask more effective questions
about the scientific information put before them. This small but important cultural change in how
we engage with scientific information in the public domain requires greater attention to whether
work has been peer reviewed by all who shape public discussions about science, from
government ministers to health writers.

Section 3 addresses the different ways in which scientific information enters the public domain
and how these interact with the peer-review process. This is accompanied by recommendations
on responding to the need for a clearer, more vigorous explanation of peer review, which are
summarised below.

l. Popular science reporting takes on much of the responsibility for explaining scientific
work and getting non-scientists interested in it. Scientists’ conferences, press releases
and other promotional activities should help this process by stating clearly whether
particular scientific claims have been peer reviewed wherever possible. (p.26)

. In recent years, universities and research institutions have considerably expanded their
promotional activities, and the mgority now employ a much large press and public
relations staff. Scientists should work with press officers to ensure that their peer-
reviewed work is reflected accurately in all publicity. Universities and other
organisations involved in scientific research should ensure that any press officers
who do not have a background in science understand the peer-review process, for
example as described in this discussion paper. (p.26)

1. It is further recommended that scientists follow reports of their research in the
wider media, and try to correct claims that deviate substantially from peer-reviewed
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results; but that they distinguish between this and matters of taste and style in how
otherschooseto discusstheir work. (p.27)

IV.  Scientific results are often discussed at conferences and there is growing media interest in
these as a source of news. With talks covering a combination of new and old work,
conference organisers would find it almost impossible to indicate systematically what has
been peer reviewed. However, it is recommended that conference organisers try to
put information about the peer-review status of claims into their promotional
literature, and encourage presentersto communicate with them about thiswhen (i) a
talk isclearly likely to cause wider controversy; or (ii) new findings are being widely
promoted to draw attention to a conference. (p.26) Scientists also need to be aware of
the context of informal discussions about their work.

V. Regulatory obligations require many commercially generated scientific findings to be
announced immediately (for unavoidable reasons such as preventing ‘insider trading’ in
shares). Unlike peer-reviewed publications, Stock Exchange notifications (usually a press
release) do not require sufficient information for other scientists to be able to evaluate the
research, so at this point peer review of any sort can be impossible. A best practice guide
should therefore be developed by companies that are obliged immediately to report
R& D results to the financial markets and to product licensing authorities. It is also
recommended that the use of an ‘open access’ Web-based resource be explored,
where organisations can provide supporting scientific data simultaneously with any
press release. (p.31)

VI.  Peer review hastoo low a profile in science education in the context of rapidly escalating
sources of scientific information and the need to equip students and pupils with an
understanding of how scientific materia is generated. With the increasing use of the
World Wide Web, students encounter material on scientific topics with great diversity in
its status. It has become more difficult to assess the information sources used or to predict
the material that student research will generate. It is recommended that bodies
concerned with devising curricula, producing teaching materials and promoting
science education, produce teaching resources on peer review for educators for all
age groups. (p.33) In further and higher education, all courses covering risk assessment
and the philosophy of science should include some education about the process of peer
review.

Many different groups of people comment on scientific issues and very few of them refer to
whether work has been peer reviewed. There is little pressure for them to do so while scientists
themselves rarely explain peer review to the public and sometimes fail to demonstrate regard for
the distinction. If scientists regularly draw attention to whether work has been scrutinised by
peers, and to whether results have been replicated, it will become easier for everyone to be more
demanding about the quality of information that informs social discussions about science.

The social “uncertainty’ and scepticism of our times undoubtedly make the tasks of conveying
scientific evidence and weighing scientific claims more challenging. In such circumstances, the
fact that the development of science has at its centre a trust culture and deference to knowledge,
codified in peer review, is potentially very significant. There is an opportunity to share its
benefits with wider society within the debates about scientific evidence. This discussion paper
encourages scientists, and others, to take that opportunity and to explore how an understanding of
peer review can contribute to society’s judgements about the results of scientific research.
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Section 1

A cultural challenge for peer review?

Debates about scientific resear ch

11

12

13

14

“The dissident, so-called whistleblower, however dodgy the research on which his or her ‘evidence’
is based, is afforded massive attention; it is taken as axiomatic that the mainstream, evidence-based
government-endorsed view will be self-serving and wrong. More than half of us believe the medical
profesésion is divided over the health risks of MMR; in fact, it is more or less united that there is no
risk.”

This was how the current popular treatment of scientific evidence was summed up by the
commentator Will Hutton in a British newspaper in 2003.

In recent years, public discussion has frequently been dominated by debates about the findings of
scientific research, particularly when research has a policy implication. Claims that the Meadles,
Mumps, Rubella (MMR) vaccine could cause autism have generated severa years of debate, during
which scientists, clinicians and health officials have presented many studies indicating that there is
no discernible risk of autism from the MMR vaccine. Over the same period, other scientists have
been caught up in contesting claims about research into aleged risks posed by genetically modified
(GM) crops and food. Physicists have found themselves trying to respond to claims that non-
ionising radiation from mobile phones caused brain tumours and disturbed sleep. Endocrinol ogists
and toxicologists have been engaged in responding to announcements that research has
demonstrated a link between pesticides in food and damage to human health. These are just some of
the more sustained debates that have circulated against a rapidly moving background of research
claims about health and environmental risks, including plastic softeners, hormone replacement
therapy, and silicone-gel-filled breast implants.

‘Bad news’ assertions have not been the only source of publicly contested claims about research
findings. Announcements about the imminent production of pig organs for human transplantation
were seen by many scientists as premature and unsupported by research. Scientists were also almost
unanimously sceptical about claims that human reproductive cloning was about to succeed, which
provoked concerned reactions from politicians despite the lack of evidence to support the claims.

As stories about environmental risks, health risks, and new research findings accumulate, scientists
and medical practitioners have expressed frustration that unsubstantiated claims are treated with the
same seriousness as more reliable studies, and that in some cases evidence is apparently ignored
altogether. People who rely on the media and public bodies to interpret findings describe themselves
as “confused” about what to believe. Some have become very sceptical of new claims, particularly
those concerning health risks.® Doctors experience the opposite phenomenon: they complain of
surgeries full of “the worried well”’, resulting in part from “scare stories” and unfounded claims.
Organisations charged with providing public health services and developing environmental and
health policies are also frustrated about conflicting claims and the influence of unreliable research.

® Hutton, Will (2003) ‘Facts are free, opinion is sacred.” The Observer, 17 August.
® See Philo, G. (ed.) (1999) Message received: Glasgow Media Group research 1993-1998. Cambridge: Longman.
" Le Fanu, J. (1999) The rise and fall of modern medicine. London: Little Brown & Co. p.xix.
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1.6

1.7

1.8

1.9

What is often missed in public discussions of these kindsis the fact that scientists subject their work
to a system called ‘peer review’, to determine which research papers qualify for publication in
scientific journals.® Formalised peer review began with some journals in the 18" century and
scientists have used it as a systematised method of quality control for the last 100 years.

To succeed in getting a paper published, scientists must present their findings clearly for review by
experts in their field, chosen by a knowledgeable, neutral journal editor. This process is the
accepted route for making findings public: only once a paper has been reviewed, revised and
published does the wider scientific community take it seriously, examine it and evaluate its
contribution. For new work to be incorporated into the body of scientific knowledge, researchers
must first convince those knowledgeable in the same field about the plausibility of their claims and
the appropriateness of the research methods and evaluation techniques they use.

The peer-review system means that statements made by scientists in published papers are unlike
other kinds of statements or claims. For example, claims made by politicians, newspaper
columnists, think tanks or campaign groups are not systematically subjected to independent quality
review beforehand.

Consequently, scientists usually make a distinction between claims that have been peer reviewed
(and published) and those that have not. Peer review ensures that the research has been evaluated by
other scientists with appropriate knowledge. There has been an opportunity to spot mistakes and
omissions for example, as well as to clarify what the findings show. It also means that the results
are then available to the wider scientific community, so that others in the field can consider the
work and try to replicate the findings, or use them, in conjunction with other work or results, to
reach further conclusions.

Scientists never regard peer-reviewed research as beyond criticism. Over one million papers are
published in peer-reviewed scientific journals worldwide each year. Peer review of a paper is just
the first stage: a hypothesis that survives this first test must go on to be re-tested, and judged
against other work in the same area, and for its coherence with work in related areas. Some of a
paper’s conclusions will be hotly disputed or further research will show that they need to be revised
as more data are acquired. The quality of peer review can also vary, so scientists treat work in some
publications as more significant than others. Scientists rarely draw firm conclusions from just one
paper or set of results, but consider the contribution it makes in the context of other work and their
own experience. However, because peer-reviewed results can be treated as plausible and
scientifically accountable, peer review is an essential dividing line for scientists to judge what is
scientific fact and what is speculation.

Sciencein a challenging environment

1.10 Traditionally, peer review has been important mainly for scientists, who need to put their trust in

1.11

others' work in order to develop their own. Some policy-making bodies and science writers pay
attention to the extent to which claims are backed up by peer-reviewed work. For the rest of society
it is the authority accorded to leading scientists that has often tipped the balance of public
discussions.

In British society today, however, science has become the subject of many wider political and
public controversies. The authority of scientists is much more open to question®, and critics
increasingly emphasise how research was funded and who conducted it, with the thought that this
will bolster or discredit particular claims, and with little consideration for its scientific merits. The
personal histories and interests of researchers, their funding sources and their personal appeal are

8 Peer review is also used by many scientific funding bodies to assess proposals for future research. However, the
focus of thisreport is solely on the use of peer review to determine which research papers should be published.

® See Reilly (1999) on public understanding of the BSE crisis. See also: MORI (2001) Therole of scientistsin public
debate, research conducted by MORI for the Wellcome Trust.



often treated as more significant than whether their work has been peer reviewed and at what level.
Thisis particularly the case when research is funded to any degree by corporations. Just under half
of the UK’s research and development work is funded by private enterprise.™

1.12 The confusion about what scientific evidence tells us and about what is credible in the light of
available evidence may be exacerbated by non-reviewed claims that are presented as ‘scientific’,
whether by scientists going beyond their reviewed findings, or by others who advance claims that
appear to be scientific in the thought that these may have more public impact.

1.13 For example, one of the first claims that mobile phone emissions are unsafe was made in 1998 by
Mr Roger Coghill, a self-employed researcher, who had previously argued that mobile phones cause
headaches and memory loss. In 1998, he said that the waves that phones produce could damage the
activity of lymphocytes in the body's immune system. Coghill published these claims himself and
released them to the media, rather than submitting them first for peer review. Many other studies
have failed to point to damage specifically of the body's immune system as a result of mobile phone
usage, before or since. Despite the lack of corroboration, Coghill’s claims were widely reported,
and fuelled discussion about mobile phone safety. Between 1998 and 2003, he was cited in 119
printed news publications in the UK, most of which made no reference to the lack of peer review of
the research or to the fact that other, peer-reviewed research did not corroborate the hypothesis.

1.14 A similar attitude to scientific expertise was displayed in claims about the MMR vaccine and autism
by Mr Paul Shattock, a pharmacist who set up the Autism Research Unit at the University of
Sunderland, which advocates the view that autism is a metabolic disorder. In June 2002, he claimed
to have identified a group of children whose autism resulted from the MMR vaccine. The research,
based on the claim that children with bowel disease have abnormal levels of indolyl acryloyl
glycine in their urine, was not published in a scientific journal but made headlines and Shattock was
cited 41 times in 2002 in newspaper articles about the safety of the MMR vaccine.

1.15 In April 2002, the world media reported research results from Stockholm University and the
Swedish National Food Administration that suggested that people were at risk of cancer from
ingesting acrylamide from heated fatty foods. The reports provoked “serious concern” from the
World Health Organisation, the UK Food Standards Agency and cancer charities, and reports of this
concern in turn added to speculation about dangers, for example to children from eating crisps.
According to a BBC report, “the research was deemed so important that scientists took the unusual
step of going public with their findings before the details had been officially published in an
academic journal.”** Later studies found no relationship between acrylamide-rich food consumed
and incidence of kidney or bladder cancer, and possible beneficial effects on bowel cancer rates.”? It
is likely that there will be further scientific contributions to understanding of acrylamide. However,
playing out such debates about early findings in the form of public announcements and health
warnings has promoted confusion that reduces the effectiveness of public health information.

1.16 Thedemand for pre-scientific news seems to encourage a culture that erodes the distinction between
expertise and subjective experience. As a public and a news readership, we seem to be attracted to
what has not been endorsed by experts, perhaps wanting to believe that authentic information is that
which does not conform to accepted ideas. At a popular level, this cultural move might be captured
by the refrain of many campaigners and advocates of ‘alternative’ therapies and theories: “I don’t
care what the experts think, I know that my child has been affected...”. The publication of claims
without reference to whether they have been reviewed suggests that there is little recognition of the
significance of peer review, and that some believe that “going straight to the public” underlines the
importance of claims.

19 Office for National Statistics (2003).

1 «Bread and crisps in cancer risk scare’. BBC News Online, 25 April 2002.

2 Mucci et al.. (2003) ‘Dietary acrylamide and cancer of the large bowel, kidney and bladder: absence of an
association in a population-based study in Sweden’. British Journal of Cancer, 88, 84-89.



Can peer review help society navigate the constant stream of science news?
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1.18

1.19

1.20

1.21

1.22

Since many of the claims about the findings of scientific research have serious implications for
matters ranging from global policy to family health, it is regrettable that scant attention is paid to
the widespread use of peer review by scientists, with all the invested hours of expert scrutiny that it
represents. That so little is known about it suggests that there has been a missed opportunity on the
part of scientists, both to explain how scientific findings are shared and advanced, and to equip a
wider public with amore reliable tool for ng the claims put before them.

In November 2002, a Working Party on Peer Review of Scientific Papers was convened by Sense
About Science™, a charitable trust promoting public use and awareness of scientific evidence. The
Working Party’s aim was to explore ways of equipping a wider public with an understanding of
peer review and the relative merits of research claims in the public domain.

From the outset, the Working Party recognised that scientific peer review has, traditionally, not
been a subject of general public interest. It has been seen as a technical topic or a set of procedural
issues for organisations concerned with science publishing.

There are concerns within the scientific world about the challenges of managing peer review.
However, peer review is not only a technical issue. It is central to establishing which scientific
claims should be trusted. Some contributors to these debates are directly critical of the peer-review
system in scientific publishing, arguing that it is used by the scientific establishment to screen out
unorthodox work or troublesome findings. Some campaigners on issues as diverse as microwave
emissions from mobile phones, genetically engineered crops, homeopathic treatments, chemical
testing and the use of illicit narcotics see peer review as a cover for, rather than a corrective of, poor
science.

More widely, the appeal of questioning conventional wisdom often encourages commentators to
overlook the distinction between research that has been peer reviewed and that which has not. For
example, amid controversy about the alleged links referred to previously between the MMR vaccine
and autism and between mobile phone emissions and cancer, many contributors to public debate
ignored the very different levels of scientific peer review and credibility of competing claims. Yet
the significance of the issues clearly warranted a comment. Without it, the public at large was
denied important means for evaluating what was being said. At least two social surveys have
indicated that there is a public demand for greater discrimination in the quality of scientific
information that is reported.*

However, the Working Party acknowledged that very little effort has been made to draw out the
social implications of peer review. Specifically, these were identified as:

how peer review influences the quality of scientific claims reaching the public domain;

what the social effects are of publicising unscrutinised scientific claims, for example about risks to
health or the environment;

the insights that peer review provides into the way that scientific knowledge advances, a subject
for which there is a growing audience given the popular interest in scientific controversies;

peer review’s potential value for a wider public as an indicator of the plausibility of research
claims;

an explanation of how and why peer review is conducted.

13 See Appendix 6.
Y Hargreaves et al.. (2003); MORI (2004).



Why should the public beinterested in peer review?
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1.24

1.25

1.26

1.27

1.28

1.29

This was a question that the Working Party revisited frequently. It is clear that, while the extent of
public interest in ‘how science works’ is hard to gauge, there are already many groups of non-
scientists who are required to, or desire to, make judgements about science, for professional,
political or personal reasons.

In this respect, peer review is germane to the wider questions people ask when making judgements
of science issues, such as ‘whose claims can we trust?” and ‘which study is right?” The many non-
scientists who read material from the Internet, or other sources, about health risks or new treatments
for illness, might appreciate some indications about how to weigh up the enormous quantity of
material available.

The Working Party noted at the outset that the ‘public’ reaction to particular research claims, and
what can be trusted, are often shaped by debates between particular commentators rather than
among the public at large. A growing number of groups and organisations have made questioning
the validity of scientific claims, particularly about the safety and risk of certain technologies, a part
of their own agenda.

It is to this public, ranging from those who declare antagonism towards the process of science to
those who promote understanding of how science advances, that this Working Party report
addresses the discussion about peer review in Section 2. In addition to scientists themselves, the
following groups were identified as having a significant role:

scientific bodies, research organisations and science communicators;

MPs, Government and others with an interest in scientific development and policy making;
science educators, from primary to higher education;

commercial organisations, and their regulators and advisers;

organisations concerned with public health and risk, nutrition, environment, research into specific
diseases, and other such groups that use or respond to scientific evidence in the pursuit of their
work, including those interested in the “politics of science’.

all public sources of information about scientific results and evidence (general media, Internet
sites, family health literature, lifestyle advice, and advertising).

Discussions about the need for scientists to recover public trust often emphasise more detailed
regulation of scientific work. However, while it is true to say that science now develops in a climate
of public scepticism about established sources of information, there is not a spontaneous and
focused public demand for specific reforms to which scientists can respond. The Working Party
judged that attempts to address suspicion by seeking changes in the practice of peer review might be
misplaced or premature. Such action would neglect the opportunity to explain the process, and
could overgeneralise accusations about peer review raised in the heat of particular controversies.

The challenge for the Working Party was to consider peer review from a social perspective and to
engage the groups identified above in explanations of how peer review ‘works’ for science and
society. In this sense, it took as its starting point the idea that wider public interests might be served
by the scientific interest in peer review, rather than the more prevalent assumption that they
necessarily conflict.

Members agreed that the best aim for a discussion about peer review would be a cultural shift in the
treatment of scientific claims. The Working Party has looked for ways to promote a culture where
people bringing research claims to the public domain feel obliged to pay greater heed to expertise
and evidence. In doing this they can encourage the public to ask more effective questions about the
scientific information put before them.
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Specifically, the Working Party has sought measures that:

help to explain the practice of peer review to awider public;

explain how scientific findings of sufficient quality, validated by peer review, are essential for the
policy and decision-making process;

popularise the benefits of ensuring that work isjudged by other scientists before it is made public;
contribute to clearer understanding of the status of research claims made in the media, on the
Internet and in other public domains;

build awareness among scientists and commentators about the social consequences and costs of
disregarding peer review.

Deliberations were therefore focused around these social aims, rather than around refining scientific
or technical processes™. Themes discussed by the Working Party over the past 18 months are listed
below.

What critics of peer review have said and written.

Transparency and democracy.

Attitudes to expertise.

Editorial ‘pre-screening’, or ‘triage’, at wide-spectrum journals.

How scientists might communicate peer review via the media (from proceedings of a session held
by the Science Media Centre as part of its “How Science Works’ series).

The requirements of the financial markets that publicly listed companies make some research
results public immediately, and good practice in doing so.

The social consequences and costs of publicising misleading scientific claims.

Increased social and political interest and contestation about scientific claims.

How to explain the ‘science publishing scene’ to a non-scientific audience.

Evidence of grantsmanship, institutional promotion and other motives in research reporting.
Claims that peer review is inherently anti-orthodox or suppressive.

Recognition of peer review in the formal education system.

Interplay between peer review and editorial judgement.

1.31 Finally, while the experience and specialisation of the Working Party have been diverse, its

members have shared a common view: peer review is a valuable thing and there is a considerable
gap between the principles and energetic commitment it represents, and the way it is treated or
understood in wider controversies about science. As explained in the following pages, peer review
is not simply the best quality checking system. It is more accurately understood as the process of
science itself and has by far the longest track record. As one useful account describes it, science is
cumulative, often collective, and comprises “a body of knowledge that is logically consistent,
testable, and self-corrective.” Peer review is fundamental to this as the “process through which
scientists test one another’s theories and evaluate and criticise one another’s research”.® The
following report draws attention to the need to establish how an understanding of peer review can
contribute to society’s judgements on which scientific research to trust.

%> The Working Party confined itself to the issue of peer review of scientific papersin the public domain. Thisis
distinct from peer review of grant applications, which, while the subject of similar discussions, is bound up with
funding policy, so more usefully addressed elsewhere. It is also distinct from the scientific analysis of confidential
material, such as commercial or military-related papers. Other projects addressing peer review are listed in
Appendix 4.

% Murray et al.. (2002) p.149.



Section 2

A guideto peer review and scientific publishing

What is scientific peer review?

2.1 Scientific peer review is the evaluation of scientific research findings or proposals for
competence, significance and originality, by qualified experts who research and submit work
for publication in the samefield (peers).

2.2 Most commonly, peer review is used by the editors of scientific'” journals, who ask well-qualified
experts to provide written opinions about research papers that have been submitted for publication.
On completing a project or stage of work, researchers write up their results into a paper presenting
their experiments, findings and conclusions, and send the paper to a journal to be published.
Scientific papers are sometimes written by individual scientists, but frequently the authors are
groups of scientists who have worked as ateam on the research.

2.3 The journal’s editorial staff selects experts in the same field of work who are qualified to judge the
scientific merits of the paper — its competence, significance and originality — and who are
themselves involved in research and publication and subjected to the same discipline (peers). For
some journals the editorial staff is employed by the journal and for others the work is done by
professional scientists who act as editors as an additional activity. The selected experts, known as
referees (or reviewers) review the paper and judge such things as whether the design and
methodology of the research were appropriate, the data are plausible and the paper is written
clearly. The referees are asked whether the paper acknowledges prior work, whether it is suitable
for the journal’s scientific readership and whether it should be published in its current form or with
revisions. (See Boxes 1 and 2.) Sometimes peer review is used to decide which papers should be
delivered at scientific conferences.

2.4 Many funding bodies ask scientific peers to assess whether proposed research is likely to contribute
something new and significant, and whether it uses suitable expertise and methods. Peer review
helps to keep funding decisions objective.*® However, our focus here is on the use of peer review to
provide corrective feedback on papers describing research results submitted for publication. This is
the process through which research findings become formally public.

Why is peer review used?

2.5 Peer review is an expert advice system to help editors of scientific journals in judging the scientific
value and plausibility of research papers they receive, and deciding which should be published. This
helps to make journals a reliable source of new information and discoveries for other scientists to
investigate or build on.

2.6 We can think of peer review as “a form of scientific quality control” or “an error detection
system”.* But it is a much more critical and dynamic process than many other forms of quality
regulation. It is based on using the scientific judgement of other experts who are also trying to
advance knowledge in the area as to whether work is competent, significant and original. Scientific

" Peer review is also used by many other academic journals, for example in the social sciences and humanities, to
determine whether work is sufficiently competent, significant and original to merit publication.

18 See the peer review guidelines of the Association of Medical Research Charities (1993).

19 Science Media Centre (2003) Communicating peer review in a soundbite, p.1.
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publishing requires very specific and substantive feedback about each paper, not just a ‘yes’ or ‘no’
decision. Referees might notice mistakes in calculations, or the absence of sufficient safeguards for
checking results, for example, or inappropriate statistical tests. Whether research has been
conducted by distinguished scientists in an eminent laboratory or by less established teams, it is
subject to this scientific scrutiny. A useful summary of peer review has been provided by a group of
social scientists:

“Researchers can make mistakes that render their conclusions worthless, and even when
they conduct their research properly, they are also all too likely to exaggerate its
importance. A review by scientists familiar with the subject matter is likely to detect mistakes
and to qualify exaggerated claims. Thus peer review isimportant because it helps determine
whether a study’s substantive conclusion follows logically from the procedures used to
arrive at it and whether the conclusion makes a significant contribution to our knowledge.”*

Papers are sent to scientists to review because of their abilities to make a scientific assessment.
Without the peer-review system, which research findings come to prominence would be arbitrary.
Personal attributes and social influence or power would be more likely to play arole. Papers would
be published regardiess of whether experiments are poorly constructed, control groups inaccurately
devised or the data insufficient. Every scientist would have to navigate so much unfiltered material
that they would have time for little else. Scientists would have no choice but to resolve this
arbitrariness because they depend on published results they can trust, in the same way that people
on the sixtieth floor depend on the lift working — scientists would reinvent peer review.

BOX 1 Refereesusually comment and make recommendations on some of the following:

1. Significance: Are the findings original? Is the paper suitable for the subject focus of this

journal?
Is it sufficiently significant? (Is it a ‘me too’ paper; is it ‘salami slicing?*")

2. Presentation: Is the paper clear, logical and understandable?
3. Scholarship: Does it take into account relevant current and past research on the topic?
4. Evidence: Are the methodology, data and analyses sound? Is the statistical design and

analysis appropriate? Are there sufficient data to support the conclusions?

5. Reasoning: Are the logic, arguments, inferences and interpretations sound?

Avre there counter-arguments or contrary evidence to be taken into account?

6. Theory: Is the theory sufficiently sound, and supported by the evidence? Is it testable? Is it

preferable to competing theories?

7. Length: Does the article justify its length?

8. Ethics: In papers describing work on animals or humans, is the work covered by

appropriate licensing or ethical approval? (Many biological and medical journals
have their own published guidelines for such research.)

2 Murray et al. (2002) pp.148-149.

21 “Me too” papers are those that are predominantly repetitious of previous work, albeit reporting different
experiments. ‘Salami slicing’ refers to dividing a corpus of research work between several minimal papers at the
threshold of acceptability, rather than presenting it in one.
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2.10

211

In wider society, we aso depend on peer-reviewed work but in a way that is not so obvious. If a
close relative is serioudy ill, we assume that they will be treated according to expert knowledge.
We would consider it unacceptable if it transpired that they were treated on the basis of an arbitrary
free-for-all, where the distinction between reliable expertise and ignorance, incompetence or
charlatanism had been left to individual clinicians to assess, on a paper-by-paper basis.?

elationship between therefereesand thejournals

Editors select referees who have verifiable expertise, usually scientists who have recently published
papers on related subjects. One of the roles of editors is to keep abreast of scientific publications so
that they have a constantly developing pool of scientists who can be asked to review papers that are
submitted to the journal. The editor assigned to deal with a paper asks appropriate experts — usually
two but often more — to review it. Sometimes an editor, on receiving the referees’ assessments, will
seek further opinions, for example if there is strong disagreement between the referees. Editors
build up knowledge and select people who deliver — in good time — to the required standard for the
journal.

Scientific referees generally do not get paid. A few journals use small incentives to reward referees
who return comments quickly. Reviewing can involve a lot of work, especially if scientists are
referees for several journals, and this work is often done in their spare time. Scientists accept this as
part of their scientific activities. They often have a sense of commitment to the journal’s output
quality or to the learned society that publishes the journal.

Confidentiality is an essential part of the undertaking in reviewing scientific papers. Referees
should not keep copies of the papers they are sent for review, nor reveal them to anyone, nor use
any part of their content, without prior permission.

What happensto a paper onceit has been reviewed?

2.12

2.13

On receiving the reviews, the editor decides whether the paper is suitable for publication. If it is
judged to be potentially suitable for publication, this will usually be dependent on whether the
author responds satisfactorily to the referees’ comments. The editor’s response is sent to the author
with details of what the referees have said. There are five kinds of basic response:

The paper is accepted as it is. (This is relatively unusual nowadays.)

The paper is accepted with minor amendments. (The editor can check that these are made and
it does not need to go through peer review again.)

Major revisions are proposed and acceptance is dependent on whether the author can deal with
those satisfactorily. (The paper may be sent out again for peer review.)

The paper is rejected but the author is advised to publish it elsewhere.

The paper is rejected and further submission of it to any journal is not advised because the
work is seriously flawed.

Some journals send referees each other’s comments together with details of their decision about
publishing the paper. This is a relatively recent development, facilitated by email. It provides useful
feedback and extends accountability among peers; all journals should adopt the practice.

2 Harnad (2000).



BOX 2 Typical examples of referees’ comments
“The experiment has not been repeated sufficiently to allow this statistical test to be used.”

“In general the experiments to address these hypotheses are carefully done, but | believe the data are
greatly over-interpreted and the authors neglect alternative explanations for their results as well as
precedents in the literature that would provide a different model.”

“The explanation of the null hypothesis is not clear and this is a very important point: what is the
baseline?”

“Since the audience are biologists rather than chemists | think the author should supply the chemical
structures and if possible describe the chemical reaction which gives rise to them.”

“How do the authors exclude the possibility that most of the two proteins are sorted to protein storage
vacuoles in endosperm by another mechanism?”

“The statistical analysis, which underpins the major conclusions, is flawed. The authors state that the
difference in plasma insulin levels between the experimental and control groups reached statistical
significance (i.e. p<0.05). However, the small print in Table 2 shows that the t-test that they applied was
one-tailed, which would be appropriate only if there were clear reasons to expect a deviation from equality
in one particular direction. Since there was no such hypothesis, a two-tail test should have been used. By
my calculation, this raises the probability of the observation to p=0.07 and the result can rightly be
described as no more than a trend. Since this finding is pivotal to the paper, | strongly advise that the
authors should extend the study, presumably with a new, much larger sample, in order to test properly
whether this result is secure, before publishing it.”

“This reagent will give poor resolution and there and therefore the claims are not justified.”
“This experimental design will not detect false positives”

“A delicate subject is the data presented in Figure 4. It seems to me that | have seen these exact data
before, albeit in the form of tables. If this is true (I do hope it isn't), such a work philosophy is highly
unethical.”

“It is unacceptable that the authors do not refer to the extensive work in this field from --- laboratory.
Since those papers describe very similar results, they are not only relevant, but they also render the present
study much less original than the authors claim. With no special reason to justify the publication of a
replication, | think that the paper should not be published, certainly not in a journal for which there is
much competing material.”

“The authors cite the earlier paper of A (2001), as the basis of their experimental design and interpretation,
but do not refer to the widely accepted failures of B (2002) and C et al. (2002) to replicate those findings.
This contradictory evidence should be cited, and, unless the authors can adduce a convincing argument for
rejecting these contradictory results, I cannot see how their own paper can be accepted, since it rests so
fundamentally on the results of A.”

“... the paper is extremely dense and data-rich, and is much longer than is usual for this journal. In my
opinion the latter part of the Results should be removed, together with Figs 11-13. These data are rather
preliminary, perhaps not as conclusive as the authors imply, and in several respects unsatisfactory.”

“This study is topical, highly original and technically impressive. Although the results are unexpected,

and not entirely easy to interpret, | think that the paper should be published with high priority. It will have
considerable impact in the field.”
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Re ection

2.14 Some journals reject a proportion of papers before sending them out to referees because they do not

2.15

2.16

fit the emphasis of the journal. This is called editorial ‘pre-screening’. Journals that cover a range of
subject areas receive many papers and use pre-screening more than others. Rejection at this stage
does not imply that papers are of poor quality; many go on to be published in other, high-quality
journals.

If a paper is rejected following peer review, it may be submitted to a different journal, perhaps one
with a more specialised readership or a stronger interest in the paper’s topic. If the paper has been
rejected because of the low importance or quality of the work, the author might publish it in a
journal with lower quality standards, and hence also less influence in the field.

In the vast majority of cases, when a paper is rejected, authors do submit and publish the work in
some form. Particularly with the rapid growth of online publishing, the range of journals in some
fields of research is very wide and most papers find an outlet at some level. In order to understand
this process, it helps to have a map of the “scientific publishing scene’. (See Box 3.)

The problem of time delay

2.17

2.18

2.19

If a paper is revised and resubmitted it can take a very long time to publish. Even straightforward
papers may not be published in much under a year from first being written. This sounds like an
incredibly long time — you can change jobs, get married and start a family in the time it takes to get
a 6-page article published! There are several improvements that could be made to avoid wasting
referees’ time and speed up reviews®, and these are currently being considered by science
publishing bodies®. Some journals are improving the time between a paper being accepted and
appearing in the journal by making the refereed draft available online beforehand (this is the final
version of the paper that has been amended by the author following referees’ comments and
accepted for publication); and also by introducing a fast-track approach for very high-quality,
original work. However, whatever improvements are made, peer review and publication times will
probably still seem long to our fast-turnaround, 24-hour-news society!

Editors do try to avoid delays and normally ask for referees’ reports to be returned within two to
four weeks. However, harnessing appropriate expert judgement, evaluating and developing a paper
on new scientific findings, takes time on all sides — editors, referees and authors. It is as well to
acknowledge this, because, as a society, we do need to take a view on the value of the peer-review
process.

Science and health scares are sometimes caused by research results that have been put before the
public prior to being peer reviewed. The justification given — that findings were ground-breaking
or of too great a public interest to wait for peer review — might seem reasonable to the scientists
concerned, to their sponsors, or to the reporters or campaigners revealing the claims. However, it
could be looked at another way: if a research claim is so significant that it might transform our
understanding, for example about what is a cause of illness, or influence regulation or behaviour,
then it is all the more important that the research is on sound foundations tested by peers. The time
taken to review research is frustrating, but must be considered against the potentially enormous
costs to science and to society of promoting research findings that turn out to be scientifically weak
or to contain serious errors.

% For example, to charge authors a small submission fee, refundable if the paper is accepted, to discourage sloppy
papers and multiple submissions.
# See Appendix 4.
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