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Abstract—Over the last two decades judges (and regulators) in all common law
jurisdictions have increased their reliance on published medical and scientific
literature. During the same period biomedical research has undergone fundamental
and unprecedented change. This article explores some of the changes to the
location, organization and funding of biomedical research in order to assess their
implications for liability and proof. Focusing on peer review and publication, along
with reforms promoted by the editors of some of the world’s pre-eminent general
medical journals (e.g. British Medical Journal, the Lancet, Journal of the American
Medical Association and the New England Journal of Medicine), this article considers
how judges might respond to recent findings which suggest that corporate
sponsorship systematically biases biomedical research. Given that common
law judges have been reforming rules of evidence and procedure in search of
impartial expertise and privileging published biomedical research, how should
they respond to the strategic manipulation of the scientific record?

. . . there is something rotten in the state of scientific publishing and . . . we need radical

reform. The problem with peer review is that we have good evidence of its

deficiencies and poor evidence of its benefits. We know that it is expensive, slow,

prone to bias, open to abuse, possibly anti-innovatory, and unable to detect fraud. We

also know that the published papers that emerge from the process are often grossly

deficient.1
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1. Introduction

Peer reviewed and published scientific and medical research informs admin-

istrative decision making and is an important resource in modern tort and

product liability litigation. In recent decades, however, there has been

something of a crisis in scientific and medical publishing as a more conspicuous

corporate presence has changed the kinds of subjects investigated as well as

how they are studied, where they are studied, who does the research, who owns

the research, how the research is represented and even whether research results

are made public. These changes, particularly to biomedical research and

publication, have motivated concerned research scientists and journal editors to

develop procedures to improve the quality of publication and expose the

sponsorship arrangements and conflicts of interest ubiquitous in modern

biomedical research. This article aspires to familiarize lawyers and judges with

these recent developments and their implications for legal practice and

jurisprudence.

The following discussion will be particularly sensitive to the conditions in which

modern biomedical research, especially clinical trials on the safety and efficacy of

pharmaceuticals, therapeutics and chemicals, are undertaken, reviewed and

published. It would seem to be important for lawyers, judges and other decision

makers to have a clearer understanding of peer review and publication and their

limitations. For, as we shall see, the way scientific and medical research is oriented,

funded, analysed and represented may have profound implications for a range of

regulatory and legal settings. The organization, conduct and representation of

scientific and medical research raise potentially serious questions for the way we

understand expert evidence, allocate responsibility for proof and conceptualize

substantial areas of law.

At this stage it is useful to make some of these implications more

conspicuous. If, for example:

(i) public health research is endemically underfunded (and the risks

associated with many drugs, therapies and chemicals are not well-

known and rarely investigated even by the manufacturers); and

(ii) manufacturers (such as pharmaceutical, chemical and resource compa-

nies) sponsor a large proportion of the research relevant to public health

and safety; and

(iii) systematic reviews suggest that industry-sponsored research invariably

favours the interests of the sponsor; and

(iv) favourable research is often published without disclosure of sponsorship

arrangements, financial relations with authors, or even the identity of the

actual authors; and

(v) peer review has generally failed to identify flaws or limitations with these

favourable studies; and
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(vi) adverse research findings tend to be suppressed or delayed (by sponsors),

then we might want to reconsider:

(vii) how we approach peer reviewed and published biomedical research; and

(viii) what gets counted as evidence; as well as

(ix) the implications for legal practice, especially our models of expertise and

the expectations we place upon the different parties in litigation.

This article aims to examine some of these issues and a range of implications

raised through a review of biomedical publication. Initially, it offers an empirically

informed (or ‘warts-and-all’) overview of scientific peer review and publication.

It then provides a description of some of the commercial developments that

have created disquiet among medical researchers and editors. Through a series

of studies and examples the reader will encounter a realm where the logic of

corporate capitalism—particularly the need to secure regulatory approval for

pharmaceuticals in order to return profits for investors—has led to the emergence

of compliant research organizations and the systematic manipulation of

biomedical research.2 As we explore the impact of closer relations between

industry and the academy, the prevalence of conflicts of interest, ghost authorship,

redundant publication, clinical trials designed to achieve pro-corporate outcomes

and the strategic suppression of research, the reader may be surprised and

occasionally alarmed. In response, this article considers some of the reforms

enacted by a concerned group of editors from some of the world’s leading

biomedical journals and concludes with a discussion of some of the legal

implications of these recent developments and reforms.

2. Scientific Peer Review and Publication: A Brief Introduction

The special properties of scientific knowledge are often attributed to the special

circumstances of scientific work. Good science is predicated on a self-regulating

community of experts, some contend, and peer review is the mechanism of self-

regulation in science. Indeed, peer review has been well institutionalized: it is strongly

bound into the structure and operations of science and supported by a network of

values, beliefs, and myths. Yet there is mounting evidence that peer review . . . is not

functioning well, and there is growing concern among scientists and policymakers

about the soundness of the peer review system.3

According to the authors of one of the most influential and widely cited texts

on the subject, scientific peer review is popularly conceived as: ‘an organized

method for evaluating scientific work which is used by scientists to certify the

2 B Psaty, N Weiss and C Furberg, ‘Recent Trials in Hypertension: Compelling Science or Commercial
Speech?’ (2006) 295 JAMA 1704–6, 1706.

3 D Chubin and E Hackett, Peerless Science: Peer review and U.S. Science policy (SUNY Press, Albany 1990) 1.
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correctness of procedures, establish the plausibility of results, and allocate

scarce resources (such as journal space, research funds, recognition, and special

honor)’.4 This article is primarily concerned with editorial peer review (also

known as journal peer review) insofar as it affects the publication of biomedical

research. Editorial peer review is an umbrella term for the methods used to

select scientific manuscripts and refine them for publication. It is, therefore, a

pre-publication form of review that involves authors, editors and referees in the

allocation of ‘scarce . . . journal space’.

A. The Romantic View

Peer review is routinely presented as an integral part of the long-standing

sceptical process, which helps to explain the rise and success of the modern

sciences. In such representations, editorial peer review and refereeing

encapsulate a particularly rigorous process that ensures the propriety of

scientific research and the reliability of published research.

According to the conventional romantic model of a peer-reviewed journal, the editor and

a group of conscientious referees carefully read every word in a manuscript, cross-

checking facts or statistics about which they have questions, and perhaps even

re-reading the manuscript after each revision.5

It is this meticulous critical scrutiny, often implying replication, recalculation

and cross-referencing, which purports to invest peer-reviewed publications with

reliability and the imprimatur of the scientific community. Peer review is

‘presumed to distinguish inferior, misguided, flawed or bogus research reports

or proposals from sound, innovative, meritorious ideas.’6

In recent decades, this romanticized version of peer-reviewed and published

scientific and medical research has become increasingly conspicuous in the

admissibility jurisprudence and decision making of legal and regulatory

institutions. A recent high point was the US Supreme Court’s inclusion of

‘peer review and publication’ among its desiderata for reliable scientific

evidence in the seminal Daubert v Merrell Dow Pharmaceuticals, Inc. decision.

Presenting criteria for the admissibility of scientific evidence, the majority

explained that:

Ordinarily, a key question to be answered in determining whether a theory or

technique is scientific knowledge that will assist the trier of fact will be whether it can

be (and has been) tested. . . . Another pertinent consideration is whether the theory or

technique has been subjected to peer review and publication.7

4 Ibid 2.
5 M LaFollette, Stealing into Print: Fraud, Plagiarism, and Misconduct in Scientific Publishing (Univeristy of

California Press, Berkeley 1992) 203 (italics added).
6 Chubin and Hackett (n 3) 8.
7 Daubert v Merrell Dow Pharmaceuticals, Inc. 509 US 579, 593 (1993) (italics added). Other influential cases

include McTear v Imperial Tobacco Ltd [2005] CSOH 69; Seltsam Pty Ltd v McGuiness (2000) 49 NSWLR 262.
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Prior to the Daubert appeal, one of the most influential works on law and

science in the Anglophone world emphasized the importance of peer review

and publication to both science and law. The following passage is taken from

Galileo’s Revenge:

Writing is the medium of science. . . . if the published claim is of any importance,

publication will also mobilize other scientists to repeat, verify, contradict, or confirm.

By requiring professional publication as a basis for expert opinion, judges will help

line up the larger community of scientists to shadow the necessarily smaller

community of expert witnesses. . . . The ultimate test of a scientist’s competence is

her ability to publish in peer-reviewed journals. The ultimate test of her scientific

integrity is her readiness to publish and be damned. That is the one real lesson judges

should have learned from Galileo.8

Even where there is no formal expectation, judges tend to place confidence

in evidence and techniques that are linked to publications, especially if the

research appears unrelated to litigation. In consequence, many judges have

used peer review and publication as heuristics for admitting and authenticat-

ing—i.e. guaranteeing the reliability and widespread acceptance of—proffered

expert evidence. Following Galileo’s Revenge, many judges have also relied upon

the fact of publication to assess the integrity and competence of expert

witnesses.9

B. The End of Romance?

Unfortunately, these perspectives seem overly sanguine. They rely on assumptions

about the honesty, disinterestedness, competence and diligence of those involved

in scientific research, peer-review and publication.10 There is also a tendency to

exaggerate the role played by peer reviewed publication in the history of the

modern sciences. Even if we accept that a range of peer review mechanisms have

been used in scientific and medical publication for hundreds of years—dating back

to the Philosophical Transactions of the Royal Society in the 17th century—

systematic peer review began in the 20th century and was widely embraced only

after 1945.11 As many sociologists have long known, and research scientists and

editors long suspected, the romantic view of peer review is fundamentally flawed.

There are, in reality, many limitations and weaknesses with peer review and

8 P Huber, Galileo’s Revenge: Junk Science in the Courtroom (Basic Books, New York 1991) 202, 209, 228;
E Chan, ‘The ‘‘Brave New World’’ of Daubert: True Peer Review, Editorial Peer Review and Scientific Validity’
(1995) 70 NY Univ Law Rev 100–34.

9 A prominent example is Kozinski J in Daubert on remand: Daubert v Merrell Dow Pharmaceuticals, Inc. 43
F.3d 1311, 1318 (9th Cir. 1995). See generally, G Edmond and D Mercer, ‘The Invisible Branch: The Authority
of Science Studies in Expert Evidence Jurisprudence’ in G Edmond (ed), Expertise in Regulation and Law
(Ashgate, Aldershot 2004) 197.

10 LaFollette (n 5) 2.
11 D Kronick, ‘Peer Review in 18th-century Scientific Journalism’ (1990) 263 JAMA 1321–2; J Burnham,

‘The Evolution of Editorial Peer Review’ (1990) 263 JAMA 1323–9.
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publication and many risks associated with using the mere fact of publication as a

surrogate for reliability, let alone truth.12

Most of the manuscripts submitted to journals are not solicited. It is the

authors who decide where they will submit their research. Upon receiving a

manuscript the editor (or editorial team) makes a preliminary assessment of the

quality and suitability of the submission. If the manuscript passes this initial

screening it is forwarded, often with the name(s) of the author(s) removed, to

one or more experts in the field (i.e. the peers or referees) to review (or

referee). This review usually takes the form of a short written report. Many

journals have forms to guide referees. Editors use referees’ reports, along with

their own impressions of the originality, quality, interest and significance of the

manuscript to determine whether the contribution is suitable for publication in

their journal.13 Usually the identity of the referee, and sometimes (some or all

of) the content of the referee’s report, is treated confidentially.14

Editorial peer review and publication rarely operate in the rigorously

sceptical manner conventionally attributed to them. The editors of scientific

and medical journals, including the most prestigious journals, have many

different and sometimes competing obligations.15 They have interests in rapid

dissemination, maintaining broad appeal, providing the most accurate

information available, informing public policy and keeping journals solvent—

through subscriptions and sometimes advertising revenues.16 Editors are

required to make quick decisions about the suitability of manuscripts,

expeditiously identify potential referees and then evaluate referees’ reports

and stipulate timely revisions.

Referees are expected to carefully, critically and impartially analyse

submissions. In reality, practical, professional and personal considerations, in

combination with temporal and resource constraints, always compromise these

objectives. Referees almost never replicate studies and even if they had the time

and inclination would often be unable to check or recalculate results with the

materials available to them.17

As a practical matter, publishers and editors tend to assume that each author is who

he/she says he/she is, that all authors listed were authors of the work, that all authors

listed actually did the work described, but no journal or publisher has the resources to

12 R Merton and H Zuckerman, ‘Patterns of Evaluation in Science: Institutionalization, Structure and
Functions of the Referee System’ (1971) 9 Minerva 66–100.

13 S Jasanoff, The Fifth Branch: Science Advisers as Policy-makers (Harvard University Press, Cambridge, MA
1999) 61–83; Chubin and Hackett (n 3) 84.

14 M Fisher and others, ‘The Effects of Blinding on Acceptance of Research Papers by Peer Review’ (1994)
272 JAMA 143–6; S van Rooyen, ‘Effect of Blinding and Unmasking on the Quality of Peer Review’ (1998) 280
JAMA 234–7.

15 S Lock, A Difficult Balance: Editorial Peer Review in Medicine (ISI Press, Philadelphia 1986).
16 J Lexchin and D Light, ‘Commercial Bias in Medical Journals: Commercial Influence and the Content of

Medical Journals’ (2006) 332 BMJ 1444–7.
17 Chubin and Hackett (n 3), 87. Some of the larger and more prestigious journals employ statisticians. See

A Weller, ‘Editorial Peer Review in US Medical Journals’ (1990) 263 JAMA 1344–7.
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verify any of these assumptions for every article submitted. A journal must also trust

that the paper’s conclusions fit the actual data and that the article describes research

that was actually done.18

Much of the research published in scientific and medical journals relies on trust

rather than rigorous review or scientific scepticism.19

Romanticized representations of peer review tend to disguise the agency of

participants and the manner in which editors, authors and referees (as well as

those sponsoring research) use peer review and publication strategically. Even

the selection of manuscripts for refereeing may reflect theoretical conceits or

the disciplinary interests of an editor. Selection may also be shaped by public

policy concerns and ideology. Consequently, editors may select referees in the

hope of orchestrating particular outcomes.20 They might, for example, forward

a submission to a reviewer who is known to be hostile to the underlying

assumptions. The choice of referee may be used to obtain materials capable of

justifying editorial decisions. Choices may also be influenced by the standing of

the author(s) and/or based on previous encounters. Notwithstanding the quality

or nature of any review or the relative experience held by authors, reviewers

and editors, the editor or editorial committee almost always retains discretion

to make the final decision about publication along with the form of publication.

Discretions, tactics and manipulation are not the sole preserve of editors,

however. Authors and referees may also approach submission, reviews and

correspondence in highly strategic ways.21 Authors usually have a range of

outlets and may use their familiarity with editors and predictions about likely

referees to tailor their manuscripts and select potential outlets. Referees may

use peer review to: obtain advantages by delaying competing publications and

priority claims; exploit ideas and proposals which have not been widely

publicized; recommend weak or flawed articles, submitted by competitors, for

publication in order to make opposing perspectives easier to refute; advance

positions in professional debates as well as promote individuals and so on.

Referees are not restricted to expressing concerns about technical merits,

quality and possible improvements, but are routinely asked to make

recommendations based on criteria such as originality, interest, perceived

significance, accessibility and suitability for the particular journal. There are

often inconsistencies among the referees’ reports and disagreements between

the referees and editor(s) in relation to the interest and value of contributions.

Publication entails a significant chance component. This contingency seems

to be magnified for junior researchers, those from less prestigious institutions

18 LaFollette (n 8) 92.
19 S Shapin, A Social History of Truth: Civility and Science in Seventeenth-century England (University of Chicago

Press, Chicago 1994).
20 Consider the response of journal editors to methodologically sophisticated studies of parapsychology in

H Collins and T Pinch, Frames of Meaning (Routledge and Kegan Paul, London 1982).
21 N Gilbert, ‘Refereeing as Persuasion’ (1977) 7 Social Studies of Science 113–22.
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and those with radical or highly innovative findings and ideas.22 There are

many examples of rejected manuscripts eventually receiving public acclaim.

The vast majority of peer-reviewed articles, including those in the leading

scientific and medical journals, are hardly ever cited and quickly recede into

oblivion. Interestingly, publication does not appear to be correlated with, at

least in any simple or direct manner, methodological rigour or the importance

of findings. Publication is not, therefore, a particularly useful surrogate for

reliability assessments and non-publication of research does not denote

methodological impropriety or insignificance. Moreover, most prominent

cases of scientific fraud are not detected through editorial peer review.

Suspicious competitors, aggrieved post-graduate students, incredulous promo-

tion committees and jilted lovers have often played more prominent roles in

the identification of anomalies deemed worthy of further investigation.23 These

considerations alone might lead us to wonder about the value of peer review

and how we should approach the contents of the incredibly large number of

scientific and medical journals.24

However, these complexities are amplified once we recognize that the meaning

and significance of peer review and publication change across fields and over

time.25 Sometimes peer review refers to pre-publication editorial review and

sometimes to the consideration afforded by a range of audiences after formal

publication. This post-publication peer review, sometimes referred to as peer

review by the scientific community, may engage a larger and more critical

audience than those involved in the original investigation and editing processes.

It may also extend well beyond the realm of specialist research scientists.

Publication also has many dimensions. Not all scientific publications, and

this may apply to articles featured in refereed journals, are refereed prior to

publication. Indeed, it is common for conference proceedings and invited

papers to escape formal refereeing or to be reviewed by editors or referees

nominated by authors. Many medical journals feature non-refereed supple-

ments.26 Even when manuscripts are refereed the quality of review varies

considerably across publications and reviewers. Empirical studies suggest that

the average referee spends just a couple of hours reviewing journal submissions

and even less time on grant applications.27 With such limited attention and so

22 D Peters and S Ceci, ‘Peer Review Practices of Psychological Journals: The Fate of Published Articles
Submitted Again’ (1982) 5 Behav Brain Sci 187–95; S Hilgartner, ‘The Sokal Affair in Context’ (1997) 22 Sci
Tech Human Val 506–22.

23 W Broad and N Wade, Betrayers of the Truth: Fraud and Deceit in Science (Simon and Schuster, New York
1982) 79–82, 203–11.

24 There are literally tens of thousands of specialized science and medical journals.
25 H Collins, Gravity’s Shadow: The Search for Gravitational Waves (University of Chicago Press, Chicago

2004). Collins’ longitudinal study provides an excellent account of the diverse and changing meaning of
publication amongst physicists and other audiences.

26 M Cho and L Bero, ‘The Quality of Drug Studies in Symposium Proceedings’ (1996) 124 Ann Intern Med
485–9.

27 A Yankauer, ‘Who are the Peer Reviewers and How Much do They Review?’ (1990) 263 JAMA 1338–40;
S Lock and J Smith, ‘What do Peer Reviewers Do?’ (1990) 263 JAMA 1341–3.
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many competing objectives and possibilities it is perhaps no wonder that peer

review does not consistently identify mistakes or provide us with reliable

scientific evidence.

By way of summary, the following extract offers a sobering appraisal of peer

review and publication.

. . . the emphasis on peer review reinforces a myth that says all scientific journals use

rigorous expert review in selecting all content and that the peer review process

operates according to certain universal, objective, and infallible procedures, standards

and goals. Quite the opposite is true, however. . . . peer review is neither uniform nor

totally reliable nor intended as a fraud detection mechanism. Its principal goal—and

perhaps what should be its only goal—is to evaluate manuscripts according to whether

they should be accepted or rejected, not to determine their authenticity. The peer

review procedures so often touted in political settings as ensuring scientific

authenticity, accountability, or authority are simply arbitrary creations . . . No set

rules govern how, when, or by whom all journal peer review is conducted. At the level

of individual journals or publishers, procedures conform to practical considerations

such as financial and staff resources; they are affected by chance; and they are shaped

by the values and experiences of every editor involved in each decision. Considering

the admitted failing, cumbersomeness, and cost of the peer review system, a skeptic

might wonder why it survives.28

This assessment should encourage us to think about the work routinely

performed by the invocation of romantic (or highly normative) images of peer

review and publication in legal, regulatory and policy contexts.

3. Emerging Issues for Biomedical Research and Publication

Until the 1980s, researchers were largely independent of the companies that

sponsored their work. Drug companies would give a grant to an academic medical

centre, then step back and wait for faculty researchers to produce the results. They

hoped their product would look good, but they had no way of knowing for sure. They

certainly did not attempt to tell the researchers how to run their clinical trials. Now,

however, companies are involved in every detail of the research – from design of the

study through analysis of the data to the decision whether to publish the results. That

involvement has made bias not only possible but extremely likely. Researchers don’t

control clinical trials anymore; sponsors do.29

Throughout the late 1980s and 1990s, at the very time senior judges and

lawmakers across the common law world began contracting liability doctrines

28 Lafollette (n 5) 119–21; Chubin and Hackett (n 3) 122.
29 M Angell, The Truth About the Drug Companies: How They Deceive Us and What to do About It (Scribe,

Melbourne 2005) 100; J Kassirer, On the Take: How Medicine’s Complicity with Big Business Can Endanger Your
Health (OUP, New York 2004); C Medawar and C Hardon, Medicines Out of Control (Aksant Academic Press,
Amsterdam 2004); M Goozner, The $800 Million Pill: The Truth Behind the Cost of New Drugs (University of
California Press, Berkeley 2004).
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and imposing more austere standards on the admissibility of expert evidence in

order to manage perceived problems with civil litigation attributed largely to

plaintiffs, the editors of some of the world’s leading scientific and medical

journals were actively encouraging research, organizing conferences and

introducing their own reforms with the purpose of addressing serious problems

attributed to commercialization and the expanding influence of for-profit

corporations.30 The epigraphs at the beginning of this section and preceding

this article should have alerted the reader to these concerns. Now we turn to

consider recent developments in biomedical publication and their impact

on our understanding of research related to the safety and efficacy of

pharmaceuticals, therapeutics and chemicals.

Recent controversies in scientific and medical publishing provide compelling

reasons to believe that confidence in (the mere fact of) publication in peer-

reviewed biomedical journals is either misplaced or exaggerated. With their

attention focused on whether evidence is published or based on materials and

methods published in reputable scientific journals many regulators and judges

seem to have overlooked important developments in biomedical research

brought about by changes to intellectual property regimes, closer relations

between industry and universities and academic health centres (hereafter

‘U&AHC’), along with the rapid growth of contract research.31

The emergence of contract research organizations (CRO) provides an

insight into changes in the organization and location of contemporary

biomedical research, particularly clinical trials. As the name suggests, CRO

undertake biomedical research on a contractual basis for large corporations.

Their main clients are pharmaceutical, chemical and therapeutic goods

manufacturers. Structured to accommodate the research interests of their

corporate clients, CRO embody few of the normative ideals, such as

independence and public interest concerns, traditionally associated with

publicly funded research in U&AHC.32 Instead, the type of investigation and

the design of research protocols tend to be stipulated by contract. Research

results are retained by the sponsoring organization and may be treated as

commercially confidential. Relations with CRO not only remove many of the

costly and cumbersome administrative arrangements associated with U&AHC,

including oversight by institutional ethics committees, but CRO have developed

new research (and marketing) techniques such as enlisting community

physicians as a source of patients for clinical trials.

30 Lord Woolf, Access to Justice: Final Report (The Stationery Office, London 1996); L Dixon and B Gill,
Changes in the Standard for Admitting Expert Evidence in Federal Civil Cases Since the Daubert Decision (Rand
Institute for Civil Justice, Santa Monica 2001); T Wright, National Trends in Personal Injury Litigation: Before and
After ‘‘Ipp’’ (Law Council of Australia, Newcastle 2006).

31 AMA Council of Scientific Affairs, Influence of Funding Source on Outcome, Validity, and Reliability of
Pharmaceutical Research (2004) 4. According to AMA research, at least 25 per cent of academic investigators
receive industry funding for their biomedical research, and at least one-third have personal financial ties with
industry sponsors.

32 S Krimsky, Science in the Private Interest (Rowman and Littlefield, Lanham 2003) 75–9.
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One way to obtain an impression of the rapid growth and the scale of

research conducted by CRO in relation to U&AHC is to compare their ‘market

share’ over the previous two decades. As the volume of research undertaken by

CRO dramatically increased, the proportion conducted by U&AHC rapidly

declined. In 1988, U&AHC undertook about 80 per cent of sponsored clinical

research. By 2001 CRO already possessed more than 60 per cent of the market

with forecasts suggesting that would rise to 90 per cent by 2006.33 In an

environment where publicly funded universities and research institutes have

encouraged their academic employees to act more entrepreneurially, many

scientists, in competition for research funding, have done precisely that.34 Since

the 1980s U&AHC have pursued more conspicuously entrepreneurial orienta-

tions, as they endeavoured to commercialize through closer ties with industry.

The rapid rise of CRO and the competition for research dollars seems to have

stimulated a race-to-the-bottom. Many U&AHC have compromised their long-

standing missions and sacrificed academic freedoms and independence.35

In conjunction with two decades of unprecedented profitability in the

pharmaceutical industry, expanded intellectual property regimes, the rise of

biomedical research and genetic medicine, these developments have profoundly

changed the funding, organization and to some extent location of modern

biomedical research.36 They have introduced new pressures, new competition

and raised the potential for conflicts of interests as academic researchers not

only seek to produce new knowledge, acquire external funds and rise through

the professional ranks, but simultaneously to become patent and share owners,

consultants, company directors and entrepreneurs who can move between

industry and the academy with unprecedented ease.37 Competition for research

resources and the rise of servile CRO has also meant that many academic

researchers found it increasingly difficult to dictate the types of research, the

design of research and the arrangements for disseminating results. These

developments have changed the way biomedical research is practiced and

reported. Commercialization, new intellectual property regimes and changes in

the way research findings are owned and distributed mean that peer review and

33 P Mirowski and R Van Horn, ‘The Contract Research Organization and Commercialization of Scientific
Research’ (2005) 25 Social Studies of Science 503–48, 506 (italics added); M Jacobson, ‘Lifting the Veil of
Secrecy from Industry Funding of Nonprofit Health Organizations’ (2005) 11 Int J Occup Environ Health
349–55.

34 W Wagner and D Michaels, ‘Equal Treatment for Regulatory Science: Extending the Controls Governing
the Quality of Public Research to Private Research’ (2004) 30 Am J Law Med 119–54.

35 M Angell and others, ‘Is Academic Medicine for Sale?’ (2000) 343 NEJM 508–10; T Brennan and others,
‘Health Industry Practices that Create Conflicts of Interest: A Policy Proposal for Academic Medical Centers’
(2006) 295 JAMA 429–33.

36 Angell (n 29) 11 recounts startling figures about the profitability of the pharmaceutical industry. In 2002,
‘The Combined Profits for the Ten Drug Companies in the Fortune 500 ($35.9 billion) were more than the
Profits for all the Other 490 Businesses Put Together ($33.7 billion)’.

37 An illuminating example is provided by P Rabinow, Making PCR: A Story of Biotechnology (University of
Chicago Press, Chicago 1996).
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publication have not only become even poorer surrogates for reliability, but

treating the fact of publication as a surrogate for reliability disguises the way

commercial prerogatives now shape the orientations, research methods and

reporting of biomedical research.

The following discussion is intended to identify some of the emerging areas

of difficulty for romantic images of peer review and publication created by

closer relations between U&AHC and capital, the growth of private research,

and the deregulation of the bureaucracies responsible for regulating public

health and safety and the environment.

A. Conflicts of Interest and the Impact of Industry Sponsorship

Nowadays, even the most distinguished and apparently unbiased academics may be

on the pharmaceutical industry’s payroll. If they are, you need to be especially

skeptical about their pronouncements.38

Our examples begin with the emergence of financial conflicts of interest (COIs)

resulting from closer and more conspicuous relations between industry and

academic research. Closer relations with industry through sponsorship,

consultancies, CRO, partnerships, management and executive roles, patents,

start-up companies, share options, speaking opportunities and expert witness-

ing, have heightened existing vulnerabilities and introduced new possibilities for

conflicts of interest.39 They have also created serious complications for those

endeavouring to rely upon biomedical research and publication downstream.40

In the following discussion it is useful to consider ‘downstream’ reliance on

biomedical research—such as in regulatory decision making or litigation—as

important and anticipated uses that shape the organization of contemporary

biomedical and public health research and publication.

Though not susceptible to easy definition, COIs will not be foreign to

lawyers and judges. Basically, a COI refers to:

any situation in which an individual with responsibility to others (which includes

professional responsibilities) might be influenced, consciously or unconsciously, by

financial or personal factors that involve self-interest. A conflict of interest by itself

38 Angell (n 29) 263.
39 A Relman, ‘Dealing with Conflicts of Interest’ (1984) 310 NEJM 1182–3; D Rennie, A Flanagin and

R Glass, ‘Conflicts of Interest in the Publication of Science’ (1991) 266 JAMA 266–7; D Koshland, ‘Conflict of
Interest Policy’ (1992) 257 Science 595; J Kassirer and M Angell, ‘Financial Conflicts of Interest in Biomedical
Research’ (1993) 329 NEJM 570–1; D Thompson, ‘Understanding Financial Conflicts of Interest’ (1993) 329
NEJM 573–6; R Smith, ‘Conflict of Interest and the BMJ’ (1994) 308 BMJ 4–5; D Korn, ‘Conflicts of Interest in
Biomedical Research’ (2000) 282 JAMA 2234–7; P Campbell, ‘Declaration of Financial Interests’ (2001) 412
Nature 751; F Davidoff and others, ‘Sponsorship, Authorship and Accountability’ (2001) 345 NEJM 825–7;
C DeAngelis and others, ‘Reporting Financial Conflicts of Interest and Relationships between Investigators and
Research Sponsors’ (2001) 286 JAMA 89–91; J Drazen and G Curfman, ‘Financial Associations of Authors’
(2002) 346 NEJM 1901–2.

40 S Hilgartner, ‘The Dominant View of Popularization: Conceptual Problems, Political Uses’ (1990) 20 Soc
Stud Sci 519–39.
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does not indicate wrongdoing—it merely refers to a setting in which factors exist that

might influence one’s conduct.41

Though not dependent on financial considerations, most accounts, like the

following definition espoused by a group of biomedical editors, place financial

relationships at centre stage:

Conflict of interest for a given manuscript exists when a participant in the peer review

and publication process – author, reviewer, and editor – has ties to activities that

could inappropriately influence his or her judgment, regardless of whether judgment

is, in fact, affected. Financial relationships with industry (for example, employment,

consultancies, stock ownership, honoraria, expert testimony), either directly or

through immediate family, are usually considered the most important conflicts of

interest.42

Just as judges began to rely more heavily on publication (and peer review) to

inform their evaluation of scientific and medical evidence, studies began to

emerge demonstrating that the source of funding shapes the outcome of

published scientific and medical research. Mirowski and Van Horn provide a

sense of these findings as they pertain to clinical trials: ‘The most replicated

finding in the last 15 years of meta-analysis of published clinical studies is that

industry funding is highly correlated with results favorable to the drug owned by

the study’s sponsor.’43 The pervasiveness and apparent influence of commercial

sponsorship should be especially disconcerting for judges searching for

independent and reliable expert opinion evidence and knowledge because

sponsorship appears to be ‘highly correlated’ with ‘favourable’ results.

A brief review of recent research—the findings summarized by Mirowski and

Van Horn—provides a striking impression of the prevalence of COI and the

influence of for-profit corporations on biomedical research and publication.

Among the best known and most important studies into the effects of industry

sponsorship are recent meta-analyses.44 Bekelman et al. concluded their study as

follows:

This comprehensive review of the literature confirms that financial relationships

among industry, scientific investigators, and academic institutions are pervasive.

. . . evidence suggests that the financial ties that intertwine industry, investigators and

academic institutions can influence the research process. Strong and consistent evidence

shows that industry-sponsored research tends to draw pro-industry conclusions. By

combining the data from around 1140 studies, we found that industry-sponsored

41 K Rothman, ‘Conflict of Interest: The New McCarthyism in Science’ (1993) 269 JAMA 2782–4.
42 International Committee of Medical Journal Editors, ‘Statement: Conflict of interest’ (1993) 118 Ann

Intern Med 646–7.
43 Mirowski and Van Horn (n 33) 518 (italics added).
44 ‘Meta-analyses’ are studies that combine the results of a number of studies in order to increase the

statistical power.
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studies were significantly more likely to reach conclusions that were favourable to the

sponsor than were nonindustry studies.45

The results of this research, reviewing the impact of sponsorship, are presented

graphically in Figure 1.

A parallel study by Lexchin and his colleagues reinforces these conclusions.

These investigators found that:

Research supported by the drug industry was more likely to produce results favouring

the product made by the company sponsoring the research than studies funded by

others sources. These results apply across a wide range of disease states, drugs and

drug classes, over at least two decades and regardless of the type of research being

assessed – pharmacoeconomic studies, clinical trials, or meta-analysis of clinical

trials.47

In addition, studies of new drugs and therapies funded by manufacturers

tend to favour new treatments over readily available alternatives.48 In a review

of articles on psychiatry, orthopaedics and cardiology published in the British

Figure 1. Relation Between Industry Sponsorship and Study Outcome in Original

Research Studies.46

45 J Bekelman, Y Li and C Gross, ‘Scope and Impact of Financial Conflict of Interest in Biomedical Research
(2003) 289 JAMA 454–65, 463 (italics added).

46 Ibid 456, 459: ‘The Summary OR for All 8 Articles, which Together Evaluated 1140 Original Articles, was
3.60 (95% CI, 2.63–4.91).’ RCT stands for randomized controlled trials. Reproduced with the permission of the
JAMA.

47 J Lexchin and others, ‘Pharmaceutical Industry Sponsorship and Research Outcome and Quality:
Systematic Review’ (2003) 326 BMJ 1167–76, 1169.

48 N Azimi and G Welch, ‘The Effectiveness of Cost-Effectiveness Analysis in Containing Costs’ (1998) 13 J
Gen Intern Med 664–9; C Bell and others, ‘Bias in Published Cost Effectiveness Studies: Systematic Review’
(2006) 332 BMJ 699–703.
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Medical Journal between 1997 and 2001, research sponsored by for-profit

corporations was significantly more positive towards experimental and novel

interventions than trials conducted by those without private sponsorship.49

Another study of 107 controlled clinical trials, by Davidson, identified a

statistically significant association between private sponsorship and support for

new therapies.50 Among those trials that supported existing (i.e. older, cheaper

and less profitable) therapies Davidson found only 13 per cent were supported

by drug manufacturers, whereas 87 per cent emerged from research sponsored

by government and other not-for-profit institutions. Support for novel therapies

is frequently tied to private commercial interests and intellectual property

rights.51

These findings are reinforced by reviews of safety and efficacy research. In

their study of toxicological research on bisphenol A—a substance used in many

plastics—vom Saal and Hughes found that of 115 studies reviewed none of the

11 studies sponsored by for-profit corporations reported adverse effects at low

levels of exposure. In contrast, 94 of the 104 studies funded from public

sources reported adverse effects at extremely low levels.52 In a study of research

published in the two leading general medical journals—the New England

Journal of Medicine and the Journal of the American Medical Association—

Friedman and Richter found that: ‘Private corporations funded approximately

1 out of every 3 original manuscripts.’ Their study concluded that authors with

financial ties to industry were ‘10 to 20 times less likely to present negative

findings than those without COI’.53 An earlier study concluded that

‘pharmaceutical sponsorship of economic analyses [of drugs] is associated

with reduced likelihood of reporting unfavorable results’.54

Other studies support these findings, identifying strong associations between

published opinions about the safety, efficacy and cost-effectiveness of pharma-

ceuticals and therapeutics and financial relationships with the manufacturers.55

Overall, recent reviews suggest that sponsored research is somewhere between

49 L Kjaergard and B Als-Nielsen, ‘Association Between Competing Interests and Authors’ Conclusions:
Epidemiological Study of Randomized Clinical Trials Published in the BMJ’ (2002) 325 BMJ 249–53.

50 R Davidson, ‘Source of Funding and Outcome of Clinical Trials’ (1986) 1 J Gen Intern Med 155–8.
51 G Browman, ‘Standards of Proof, Standards of Practice, and Proof of Standards: A Tale of Two Trials’

(2005) 23 J Clin Oncol 2583–5, 2585; Kassirer (n 29). Pharmaceutical companies tend to promote new drugs—
often minor variations on existing products, or new applications—as older patent protections expire.

52 F vom Saal and C Hughes, ‘An Extensive New Literature Concerning Low-Level Dose Effects of Bisphenol
A Shows the Need for a New Risk Assessment’ (2005) 113 Environ Health Perspect 926–33.

53 L Friedman and E Richter, ‘Relationship Between Conflicts of Interest and Research Results’ (2004) 19 J
Gen Intern Med 51–6, 54.

54 M Friedberg and others, ‘Evaluation of Conflict of Interest in Economic Analyses of New Drugs used in
Oncology’ (1999) 282 JAMA 1453–7.

55 H Stelfox and others, ‘Conflict of Interest in the Debate Over Calcium-Channel Antagonists’ (1998)
338 NEJM 101–6; P Rochon and others, ‘A Study of Manufacturer-supported Trials of Nonsteroidal
Anti-inflammatory Drugs in the Treatment of Arthritis’ (1994) 154 Archives Intern Med 157–63; A Chan and
D Altman, ‘Identifying Outcome Reporting Bias in Randomized Trials on PubMed: Review of Publications
and Survey of Authors’ (2005) 330 BMJ 753–6; D Rennie, ‘Thyroid Storm’ (1997) 277 JAMA 1238–43.

AUTUMN 2008 Judging the Scientific and Medical Literature 537

 at A
ustralian C

atholic U
niversity on M

arch 25, 2014
http://ojls.oxfordjournals.org/

D
ow

nloaded from
 

http://ojls.oxfordjournals.org/
http://ojls.oxfordjournals.org/


3.6 and 8 times more likely to favour the sponsor’s product or interests than

research funded from public or disinterested sources.56

The significance of these results becomes momentous once we appreciate

that private corporations sponsor the vast majority of clinical trials (increasingly

through CRO), while sponsorship arrangements and conflicts of interest are

not always disclosed. A study by Krimsky and others provides an indication

of the prevalence of non-disclosure. They examined research articles published

in ‘14 pre-eminent’ medical journals in 1996 and found that one-third of the

articles featured a lead author with some kind of undisclosed conflict of

interest.57 The conflicts Krimsky and his colleagues considered included:

holding an executive position or substantial stock in a company whose products

were related to the research; serving on the board of such a company; or

holding or applying for a patent for an invention closely related to the research.

The figures reported by Krimsky and others are probably conservative because

of the difficulty uncovering financial relations and the reluctance of many

conflicted scientists publicly to acknowledge gifts, sponsorship and consulting

arrangements.

Notwithstanding the prevalence of conflicts of interest and their impact on

medical research and publication (as well as public policy and litigation), a

review of 1,396 high-impact science and medical journals found that only 15.8

per cent had a published policy on conflict of interest information.58 Only one-

third of these journals required conflict of interest information from peer

reviewers and about half required it from their editors. On the basis of their

investigations, Krimsky and Rothenberg determined that less than one per cent

of the articles published in the 1,396 different journals featured any positive

disclosure of personal financial interest by a contributor. Given that for-profit

companies sponsor about 90 per cent of clinical trials and a very substantial

proportion of all biomedical research, these figures would seem to be as

incredible as they are disconcerting. They suggest that even in those instances

where peer-reviewed journals actually have explicit conflict of interest policies

there would seem to be extraordinarily low levels of compliance and little, if

any, enforcement. Many conflicts of interest, funding arrangements and

56 M Bhanari and others, ‘Association Between Industry Funding and Statistically Significant Pro-industry
Findings in Medical and Surgical Randomized Trials’ (2004) 170 Canadian Med Assoc J 477–80; B Als-Nielsen
and others, ‘Association of Funding and Conclusions in Randomized Drug Trials: A Reflection of Treatment
Effect or Adverse Event?’ (2003) 290 JAMA 921–8; C Baker and others, ‘Quantitative Analysis of Sponsorship
Bias in Economic Studies of Anti-depressants’ (2003) 183 Brit J Psych 498–506; J Lexchin, ‘Implications of
Pharmaceutical Industry Funding on Clinical Research’ (2005) 39 Ann Pharmacother 194–7.

57 S Krimsky and others, ‘Financial Interest of Authors in Scientific Journals: A Pilot Study of 14
Publications’ (1996) 2 Sci Eng Ethic 395–410; S Krimsky and L Rothenberg, ‘Financial Interest and its
Disclosure in Scientific Publications’ (1998) 280 JAMA 225–6.

58 S Krimsky and L Rothenberg, ‘Conflict of Interest in Science and Medical Journals: Editorial Practices and
Author Disclosures’ (2001) 7 Sci Eng Ethics 205–18.
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professional relations seem to endure without disclosure. Indeed, because of

the value of independence, this would seem to be the aim.59

These, however, are not the only issues which threaten the confidence

routinely attributed to the published biomedical literature.

B. Gag Clauses, Suppression and Publication Bias

In recent years, there has been growing concern about for-profit companies

controlling sponsored research through restrictive covenants (or gag clauses). These

covenants are contractual conditions that provide U&AHC researchers with

access to drugs, patients and data on condition that the sponsoring organization

may withhold results or delay their wider dissemination. Restrictive conditions are

standard features of contracts with CRO. The suppression of results is a major

problem and may contribute to publication bias (more below). Risks associated

with suppression are particularly acute when so much clinical research is

sponsored or undertaken by for-profit corporations.60

Research contracts may entitle a sponsor to discontinue studies or withdraw

support on the basis of unfavourable preliminary results. Those sponsoring

research can often avoid the appearance of outright fraud or gross manipulation

by aborting studies or identifying methodological flaws that are used to suggest

that undesirable results are suspect for technical reasons. Contracts often make

provision for the premature and unilateral termination of clinical trials. One

recent study found that ‘a sponsor had the potential to prevent publication in

half of the trials and had recourse to practical or legal obstacles in most of the

others’.61

Where researchers ‘go public’ with concerns about the safety and efficacy of

drugs, therapies, foods and chemicals there can be serious professional,

institutional and personal consequences. There have been occasions when

scientists whose findings were adverse—to the sponsoring company’s immediate

economic interests—were threatened with breach of contract for public

disclosure. These occasions include circumstances where preliminary findings

suggested that pharmaceuticals and therapies were dangerous, associated with

increased risk of physical harm, did not seem to be effective or were less

59 Krimsky (n 32) 7, 75–9; P Lurie and others, ‘Financial Conflict of Interest Disclosure and Voting Patterns
at Food and Drug Administration Drug Advisory Committee Meetings’ (2006) 295 JAMA 1921–8;
B Shamsaunder and L Bero, ‘Financial Ties and Conflicts of Interest between Pharmaceutical and Tobacco
Companies’ (2002) 288 JAMA 738–44.

60 R Steinbrook, ‘Gag Clauses in Clinical-trial Agreements’ (2005) 352 NEJM 2160–2; S Rosenberg, ‘Secrecy
in Medical Research’ (1996) 334 NEJM 392–4; K Dickersin and others, ‘Factors Influencing Publication of
Research Results’ (1992) 267 JAMA 374–8; A Chan and others, ‘Empirical Evidence for Selective Reporting of
Outcomes in Randomized Trials: Comparison of Protocols to Published Articles’ (2004) 291 JAMA 2457–65;
G Antes and I Chalmers, ‘Under-reporting of Clinical Trials is Unethical’ (2003) 361 Lancet 978–9; R Horton,
‘The Less Acceptable Face of Bias’ (2000) 356 Lancet 959–60.

61 P Gøtzsche and others, ‘Constraints on Publication Rights in Industry-initiated Clinical Trials’ (2006) 295
JAMA 1645–6, 1646.
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effective than alternative treatments, and the research scientists had legal (and

ethical) obligations to notify regulators.

For-profit corporations have an unenviable record of challenging adverse

public health findings, including preliminary findings by researchers contracted

to them. In many cases these challenges are ad hominem and create

considerable difficulties for scientists and their institutions. Notorious historical

instances, like the cases of Irving Selikoff and Herbert Needleman and more

recent examples, including Tyrone Hayes at Berkeley, Betty Dong at UCSF

and Nancy Olivieri at the University of Toronto, provide instructive lessons for

researchers contemplating publicizing results that raise doubts about the safety

or efficacy of profitable pharmaceuticals and chemicals.62 Restrictive covenants

and industry attacks may inhibit research and/or discourage those interested in

undertaking research on issues pertinent to public health. They certainly

reduce the amount of publicly available information about a variety of

potentially harmful pharmaceuticals, treatments and chemicals.

One of the most important and detrimental implications of suppressed

research is that it distorts the publicly available medical record. The

suppression of results, especially unfavourable or adverse results, contributes

to publication biases.63 Publication bias is: ‘a tendency among investigators,

peer reviewers, and journal editors to allow the direction and statistical

significance of research findings to influence decisions regarding submission

and publication’.64 While there is evidence that editors tend to prefer articles

with positive findings, the greater threat to our understanding of the safety and

efficacy of a range of consumer products and substances is created by the

tendency of industry to withhold the results of studies that are not in their

immediate commercial interests.65

The suppression of research data has the potential to mislead. Drummond

Rennie, deputy editor of the Journal of the American Medical Association, explains:

Harmful effects found in unpublished trials disappear without a trace, since the Food

and Drug Administration (FDA) has no mandate to report them to the public. The

bad news about new drugs is disseminated later than the good news or not at all,

62 S Krimsky, ‘Publication Bias, Data Ownership, and the Funding Effect in Science: Threats to the Integrity
of Biomedical Research’ in W Wagner and R Steinzor (eds) Rescuing Science from Politics: Regulation and the
Distortion of Scientific Research (CUP, Cambridge 2006) 60, 69. Dong’s contract with Flint Laboratories
(subsequently acquired by Knoll) for research on Synthroid specified details of experimental design and data
analysis and contained the following clause: ‘All Information contained in this Protocol is Confidential and is to
be used by the Investigator only for the Conduct of this Study. Data Obtained by the Investigator while Carrying
out this Study is also Considered Confidential and is not to be Published or Otherwise Released Without Written
Consent from Flint Laboratories.’ See also, D Nathan and D Weatherall, ‘Academic Freedom in Clinical
Research’ (2002) 347 NEJM 1368–71.

63 H Melander and others, ‘Evidence B(i)ased Medicine—Selective Reporting from Studies Sponsored by
Pharmaceutical Industry: Review of Studies in New Drug Applications’ (2003) 326 BMJ 1171–3.

64 J Hetherington and others, ‘Retrospective and Prospective Identification of Unpublished Controlled Trials:
Lessons from a Survey of Obstetricians and Pediatricians’ (1989) 84 Pediatrics 374–80.

65 A Chan and others, ‘Outcome Reporting Bias in Randomized Trials Funded by the Canadian Institutes of
Health Research’ (2004) 171 Canadian Med Assoc J 735–40.
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resulting in widespread publication and outcome bias and indirect and widespread

harm to patients.66

These views were endorsed in a report by the American Medical Association’s

(AMA) Council of Scientific Affairs:

This pattern of publication distorts the medical literature, thereby affecting the

validity and findings of systematic reviews and meta-analyses, the decisions of

funding agencies, and ultimately the optimal practice of medicine. . . . Publication bias

involving industry-sponsored trials may be exacerbated because many drug trials are

conducted to gain regulatory approval, not to test a novel scientific hypothesis or to

examine relative therapeutic efficacy versus another treatment. Much of the clinical

trial information is unpublished at the time of marketing.67

The failure to ‘publish ‘‘disappointing’’ or ‘‘uninteresting’’ research results may

lead patients to receive ineffective or dangerous forms of care.’68 When public

health researchers undertake meta-analyses, which increase the power of analysis

by combining all of the relevant studies, withheld results may distort conclusions.

The omission of selected studies from meta-analysis has the tendency to make

pharmaceuticals appear safer and more efficacious. There are good reasons for

assuming that suppressed studies are either ambiguous or unfavourable. By

withholding adverse studies for-profit corporations can create the impression that

their products are more efficacious or less harmful than they know to be the case.

There is an interesting counterpoint to the strategic suppression of privately

funded research. Publicly funded research, especially studies sponsored by

governments and philanthropic organizations, tends to be accessible and,

because of the resources available to for-profit corporations, more thoroughly

scrutinized than industry-sponsored studies. Through their employees, advi-

sors, consultants and contracted scientists, for-profit corporations routinely

scrutinize and challenge publicly funded research and the credibility of non-

aligned and non-financially conflicted researchers. The practical upshot is

perverse. Pharmaceutical companies can withhold studies suggesting that their

products are not as safe or efficacious as older or competing products and, at

the same time, challenge publicly funded research with similar conclusions as

trivial, spurious or unsound.

The laws and regulations . . . do precisely the opposite from what the underlying

quality of the research would demand. They tend to insulate private research from

scrutiny and focus attention on public research.69

66 D Rennie, ‘Trial Registration: A Great Idea Switches from Ignored to Irresistible’ (2004) 292 JAMA
1359–62; J Stern and J Simes, ‘Publication Bias: Evidence of Delayed Publication in a Cohort Study of
Clinical Research Projects’ (1997) 315 BMJ 640–5.

67 AMA Council of Scientific Affairs (n 31).
68 Hetherington and others, Retrospective and Prospective (n 68) 378.
69 Wagner and Michaels (n 34) 129.
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C. Ghost Writing and ‘Non-contributing Authors’

Although not an entirely new phenomenon, in recent decades it has become

increasingly common for product manufacturers, like pharmaceutical corpora-

tions, to pay eminent scientists from prestigious research institutions to attach

their name and imprimatur to research undertaken and written by others.70

This practice is commonly referred to as ghost authorship. Draft papers tend to be

prepared by company employees, CRO or marketing firms contracted to a

corporation. On completion they are forwarded to prospective authors. Sometimes

the scientists whose names eventually appear on the publication do not even have

access to study protocols or the primary data relied upon by the actual author(s).

Once again, for reasons which should by now be self-evident, these arrangements

tend to be suppressed or disguised.71

Ghost authorship is almost always the result of researchers with an obvious

conflict of interest—e.g. a company employee—trying to disguise that conflict

by invoking the credibility of an apparently independent, and usually eminent,

researcher. Ghost-written papers invariably support the position of those

engaging the actual author(s). They are usually designed to exaggerate positive

findings and/or minimize or counteract adverse results or perceptions.

How widespread is the practice? One survey of 809 articles published across six

medical journals in 1996 found that 11 per cent (or 93) were ghost authored. The

same study also reported on a practice known as honorary (or gift) authorship.

Honorary authorship involves including the names of scientists, again usually

senior or eminent research scientists, who have performed little, if any, work in

relation to the research or preparation of the publication. In the same study, 19 per

cent of articles featured at least one honorary author.72

A more recent survey of published clinical trials of psychiatric drugs

generated a more alarming set of conclusions:

First, up to 75% of the papers on randomized controlled trials on therapeutic agents

appearing in major journals may now be ghost written. Second, in terms of citation rates,

70 E Huth, ‘Guidelines on Authorship of Medical Papers’ (1986) 104 Ann Intern Med 269–74; R Epstein,
‘Six Authors in Search of a Citation: Villains or Victims of the Vancouver Convention?’ (1993) 306 BMJ 765–7;
D Rennie and A Flanagin, ‘Authorship! Authorship! Guests, Ghosts, Grafters, and the Two-Sided Coin’ (1994)
271 JAMA 469–71; M Biagioli and P Galison (eds), Scientific Authorship: Credit and Intellectual Property in Science
(Routledge, New York 2002).

71 S Rampton and J Stauber, Trust Us, We’re Experts (J P Tarcher, New York 2001); S Rankin Bohme,
J Zorabedian and D Egilman, ‘Maximizing Profit and Endangering health: Corporate Strategies to Avoid
Litigation and Regulation’ (2005) 11 Int J Occup Environ Health 338–48, 346; D Healy and D Cattell, ‘Interface
Between Authorship, Industry and Science in the Domain of Therapeutics’ (2005) 183 Brit J Psych 2813–4.

72 A Flanagin and others, ‘Prevalence of Articles with Honorary Authors and Ghost Authors in Peer-reviewed
Medical Journals’ (1998) 280 JAMA 222–4; G Mowatt and others, ‘Prevalence of Honorary and Ghost
Authorship in Cochrane Review’ (2002) 287 JAMA 2769–71; D Rennie, V Yank and L Emanuel, ‘When
Authorship Fails: A Proposal to make Contributors Accountable’ (1997) 278 JAMA 579–85; R Bhopal and
others, ‘The Vexed Question of Authorship: Views of Researchers in a British Medical Faculty’ (1997) 314 BMJ
1009–12; D Shapiro, N Wenger and M Shapiro, ‘The Contributions of Authors of Multiauthored Biomedical
Research Papers’ (1994) 271 JAMA 438–42.
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the most cited papers in therapeutics are now likely to be ghost written. Third, the new

methods of authorship appear to lead to an omission of negative data on the hazards of

therapeutic agents.73

D. Manufacturing Evidence and (Un)certainty

Regulated parties who sponsor research that informs regulation of their products or

activities have incentives to influence the research in ways that ensure favourable

outcomes. . . . As long as sponsors control the research at some or all points in the

research process, adverse results can be suppressed and the design and reporting of

experiments can be biased in ways that produce results that support the sponsor’s

interests, rather than offer a disinterested examination of potential harms. . . . Sponsors

face strong incentives to design and report research in ways most favourable to their

interests and to suppress adverse results provided they can do so without detection.74

In combination with the suppression of adverse research, for-profit corporations

fund research designed to achieve favourable objectives. This is a kind of defensive

research that can include safety studies designed to produce favourable (or even

inconclusive) results.75 Even in research areas with established methods and

protocols there is often sufficient interpretive flexibility around test subjects,

appropriate doses, laboratory conditions, duration of studies, withdrawal of

subjects, reporting requirements and the treatment of ‘anomalies’ to generate

favourable, or less unfavourable, interpretations.76

For example, sometimes scientific studies are designed so that, notwith-

standing appearances, researchers are not actually comparing drugs or therapies

under similar conditions.77 A review of the literature by Bekelman, Li and

Gross found that industry-sponsored research was more likely to use

inappropriate comparators and inactive controls than publicly funded studies.78

Industry-sponsored studies are likely to be designed to make the sponsor’s

product look safer or more efficacious than alternatives. A report by the AMA

73 D Healy, ‘Shaping the Intimate: Influences on the Experience of Everyday Nerves’ (2004) 34 Soc Stud Sci
219–45, 231–2.

74 Wagner and Michaels (n 34) 120–2; D Michaels and C Monforton, ‘Scientific Evidence in the
Regulatory System: Manufacturing Uncertainty and the Demise of the Formal Regulatory System’ (2005) 13 J
Law Pol 17–41.

75 L Bero and others, ‘Lawyer Control of the Tobacco Industry’s External Research Program’ (1995) 274
JAMA 241–7.

76 T Bodenheimer, ‘Uneasy Alliance—Clinical Investigators and the Pharmaceutical Industry’ (2000) 342
NEJM 1539–44; L Bero and D Rennie, ‘Influences on the Quality of Published Drug Studies’ (1996) 12 Int J
Technol Assess Healthcare 209–37; B Djulbegovic and others, ‘The Uncertainty Principle and Industry
Sponsored Research’ (2000) 356 Lancet 635–8.

77 H Johanesen and P Gøtzsche, ‘Problems in the Design and Reporting of Trials of Antifungal Agents
Encountered during Meta-analysis’ (1999) 282 JAMA 1752–9; G Swaen and J Meijers, ‘Influence of Design
Characteristics on the Outcome of Retrospective Cohort Studies’ (1988) 45 Brit J Indus Med 624–9.

78 Bekelman, Li and Gross (n 45) 458; K Huwiler-Müntener and others, ‘Quality of Reporting of Randomized
Trials as a Measure of Methodologic Quality’ (2002) 287 JAMA 2801–4.
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Council of Scientific Affairs explains some of the techniques used to generate

‘favourable research results’:

Favorable research results are more likely if: (1) the drug is tested in a healthier

population (ie, younger, fewer comorbidities, milder disease) that is not representative

of the actual patient population that will take the drug; (2) the drug is compared with

an insufficient dosage of an alternative product; or (3) multiple surrogate endpoints

(which may not correlate with more important clinical endpoints) are studied but only

results favouring the product are published. Industry-funded studies are also much

more likely to use placebos or inactive controls, a practice that increases the likelihood

of achieving positive study results.79

Because many regulators, like the US Food and Drug Administration (FDA),

require an indication of efficacy, most industry-funded trials compare new

products with placebos.80 This means that new drugs and therapies are not

compared with readily available and often cheaper alternatives.81

Rather than make serious contributions to our understanding of pharma-

ceuticals, therapeutics and chemicals, sponsored research is often pursued

primarily for its regulatory, marketing and legal potential.

E. Qualifications, Caveats, Emphasis and Omissions

In recent years, in response to perceived problems with regulation and

litigation, there is evidence that journal editors (and lawyers) have encouraged

authors to moderate some of the adverse findings and conclusions in public

health and safety research. This is perhaps most conspicuous where findings are

adverse to consumer products manufactured by large corporations; especially

those which sponsor or advertise in the journal.82

A study of the interpretative statements included with epidemiological

publications—the kinds of studies judges in tort and product liability litigation

often expect—revealed how authors routinely moderate their conclusions.83

Rier found that the epidemiologists working in (potentially) controversial areas

tended to understate their conclusions in order to minimize the risk that their

work would be misused by non-expert audiences (such as lay citizens, lawyers

and judges) and to limit their exposure among professional peers.84 Concerns

about public misunderstandings and professional reputation encourage

79 AMA Council of Scientific Affairs (n 31) 3 (italics added).
80 Angell (n 29).
81 D Safer, ‘Design and Reporting Modifications in Industry-sponsored Comparative Psychopharmacology

Trials’ (2002) 190 J Ment Disord 583–92; S Epstein, Impure Science (University of California Press, Berkeley
1996).

82 Krimsky provides an example of the journal Transplantation and Dialysis rejecting a favourably reviewed
submission—which questioned the benefits of a pharmaceutical—because of concerns expressed by the journal’s
marketing department. S Krimsky, ‘Publication Bias, Data Ownership, and the Funding Effect in Science:
Threats to the Integrity of Biomedical Research’ in W Wagner and R Steinzor (eds) Rescuing Science from Politics:
Regulation and the Distortion of Scientific Research (CUP, Cambridge 2006) 72.

83 D Rier, ‘The Versatile ‘‘Caveat’’ Section of an Epidemiological Paper’ (1999) 21 Sci Commun 3–37.
84 Ibid 17.
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epidemiologists formally to moderate their conclusions. Rier’s findings are

consistent with the results of earlier sociological inquiry which found that

cautious language and qualifications tend to bolster the credibility of scientists

and their work.85

At the institutional level, it is not uncommon for editors to give advance

notice about adverse research to the relevant pharmaceutical or product

manufacturers and for these companies to correspond prior to publication.

Sometimes correspondence about the precise wording of pending publica-

tions—including manuscripts produced through publicly funded research—and

scope for industry responses are managed by corporate lawyers. Perhaps against

expectations, adverse findings and potential risks are more likely to be

underestimated or represented conservatively than overstated.

Representational strategies can also create ambiguities or mislead. The

following passage, by Ashford, explains how emphasis and omissions in

reporting may create misleading, if commercially useful, impressions:

One does not have to manipulate data or use invalid methods tantamount to fraud to

bias a scientific paper. The omission of the citation of contrary data and studies is

very difficult to pick up in the process of peer review. There is considerable leeway

within acceptable choices to investigate, interpret, and present data—and cite other

studies . . . Intentional bias in choices of methodology, data, and styles of interpretation

within well-accepted limits are well-nigh impossible to detect or prove.86

Ashford’s comments indicate how those with conscious or unconscious biases

and disclosed or undisclosed interests may exaggerate the safety and efficacy of

drugs, chemicals and therapeutics, in ways that might be difficult to detect,

without engaging in behaviour that would be derided as fraudulent or widely

perceived as methodologically improper.87

F. Redundancy, Retraction and Correction

Favourable sponsored research—that is, research perceived as favourable to a

sponsor—is sometimes cosmetically altered and re-published to create the

impression that multiple studies independently arrived at similar (and always

favourable) conclusions.88 This practice, known as redundant publication, tends

adversely to affect plaintiffs, consumers and employees because the published

85 G Myers, ‘Texts as Knowledge Claims: The Social Construction of Two Biological Articles’ (1985) 15 Soc
Stud Sci 593–630; K Hyland, ‘Talking to the Academy: Forms of Hedging in Science Research Articles’ (1996)
13 Written Commun 251–81, 275; K Knorr-Cetina, The Manufacture of Knowledge (Pergamon, Oxford 1981)
102; B Latour and S Woolgar, Laboratory Life (Sage, Beverley Hills 1979).

86 N Ashford, ‘Disclosure of Interests: A time for clarity’ (1995) 28 Am J Indus Med 611–2.
87 G Edmond, ‘The Law-Set: The legal-scientific Production of Medical Propriety’ (2001) 26 Sci, Tech

Human Val 191–226.
88 P Huston and D Moher, ‘Redundancy, Disaggregation, and the Integrity of Medical Research’ (1996) 347

Lancet 1024–6; P Gøtzsche, ‘Multiple Publication of Reports of Drug Trials’ (1989) 36 Euro J Clin Pharmacol
429–32; E von Elm and others, ‘Different Patterns of Duplicate Publication: An Analysis of Articles used in
Systematic Reviews’ (2004) 291 JAMA 974–80.
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record suggests that pharmaceuticals are more efficacious and chemicals and

work environments safer than is known (at least by the sponsors) to be the case.

Like the suppression of adverse findings, redundancy can also exert a powerful

influence on the medical record.

In an editorial in the Journal of the American Medical Association Rennie

explained how one review of 244 trials of non-steroidal anti-inflammatory drugs

found:

44 multiple publications of 31 of the clinical trials, 20 trials published twice, 10 three

times, and 1 trial 5 times with the overall proportion of multiple publications being

at least 18%. The fact that the data had been published elsewhere was not noted in

32 of the 44 articles. Indeed in about half of them, the first author and number of

authors was different, and in half there were important discrepancies between the

various versions of the same trial.89

The actual review, by Gøtzsche and his colleagues, uncovered the extent of

redundancy when they encountered difficulty identifying individual studies and

trial data. They explained how ‘some cases were so difficult to detect that in a

meta-analysis they might have been mistaken for separate trials’.90

Notwithstanding these difficulties, retrospective attempts to obtain data about

trials, especially unpublished trials sponsored by industry, are frequently

unsuccessful.91

On the issue of correction and retraction, studies suggest that many journals

are delinquent in this regard. Published research that is demonstrated to be

incorrect or fraudulent often receives little if any response, even in the journal

where it was originally printed. And, it is not uncommon for erroneous and

fraudulent publications to be cited years after problems were first exposed.92

4. Institutional Responses

We editors of medical journals worry that we sometimes publish studies where the

declared authors have not participated in the design of the study, had no access to the raw

data, and had little to do with the interpretation of the data. Instead the sponsors of the

study—often pharmaceutical companies—have designed the study and analyzed and

interpreted the data. Readers and editors [and here we could include judges] are thus

89 D Rennie, ‘Fair Conduct and Fair Reporting of Clinical Trials’ (1999) 282 JAMA 1766–8; M Tramér and
others, ‘Impact of Covert Duplicate Publication on Meta-Analysis: A Case Study’ (1997) 315 BMJ 635–40;
J Kassirer and M Angell, ‘Redundant Publication: A Reminder’ (1995) 333 NEJM 449–431.

90 Gøtzsche (n 88).
91 R Simes, ‘Publication Bias: The Case for an International Registry of Clinical Trials’ (1986) 4 J Clin Oncol

1529–41; Johanesen and Gøtzsche (n 77) 1756, 1758; C Olson and others, ‘Publication Bias in Editorial Decision
Making’ (2002) 287 JAMA 2825–8; A Herxheimer, ‘Open Access to Industry’s Clinically Relevant Data’ (2004)
329 BMJ 64–5.

92 M Pfeiffer and G Snodgrass, ‘The Continued Use of Retracted, Invalid Scientific Literature’ (1990) 263
JAMA 1420–3; P Friedman, ‘Correcting the Literature following Fraudulent Publication’ (1990) 263 JAMA
1416–9; H Sox and D Rennie, ‘Research Misconduct, Retraction and Cleansing the Medical Literature: Lessons
from the Poehlman Case’ (2006) 144 Ann Int Med 609–13.
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being deceived. Editors are also concerned that the declared authors might not have

ultimate control over whether studies are published. That decision may rest with the

funders of the research—perhaps a government department or a pharmaceutical

company—which could mean that results unfavourable to the funders are suppressed.

This distorts the scientific record and again deceives readers, allowing them to read only

favourable results. Editors have taken steps to counter the problem by revising the

uniform requirements for manuscripts submitted to biomedical journals of the

International Committee of Medical Journal Editors, and changing editorial practices.93

Just in case the previous examples are thought to be unrepresentative or

exaggerated, and to provide the reader with some sense of mainstream

institutional responses to perceived problems with medical research and

publication, the reform agenda of the International Committee of Medical

Journal Editors (ICMJE or ‘the Committee’) offers an instructive example.

The ICMJE seems to be one of the most energetic and influential collectives

promoting and enacting changes to the review and publication of biomedical

research. The Committee is composed of editors from leading international

biomedical journals, including the: New England Journal of Medicine (NEJM);

Journal of the American Medical Association (JAMA); British Medical Journal (BMJ);

Lancet; Canadian Medical Association Journal; Annals of Internal Medicine; Medical

Journal of Australia; Journal of the Danish Medical Association (Ugeskrift for Laeger);

and the Dutch Medical Journal (Nederlands Tijdschrift voor Geneeskunde). Initially

working under the title of the ‘Vancouver Group’, since 1978 its members have

been developing editorial policy and guidelines (called ‘Statements’) for

submissions to biomedical journals. In recent years, these Statements have been

consolidated as the Uniform Requirements for Manuscripts Submitted to Biomedical

Journals: Writing and Editing for Biomedical Publication (hereafter ‘the Uniform

Requirements’). The most recent edition appeared in 2005. For our purposes the

ICMJE’s rules on ‘conflicts of interest’, ‘disclosure’, ‘trial registration’ and their

rationales are of particular interest.94

In 2001, in response to surprisingly low levels of disclosure the Committee

imposed a new protocol that made disclosure of conflicts of interest mandatory.

The new policy defines COI broadly and requires authors to disclose all

conflicts so that editors, peer reviewers and other readers might take them into

consideration when ‘judging the manuscript’.

All participants in the peer review and publication process must disclose all relationships

that could be viewed as presenting a potential conflict of interest. Disclosure of these

relationships is also important in connection with editorials and review articles, because

it can be more difficult to detect bias in these types of publication than in reports of

original research. Editors may use information disclosed in conflict of interest and

93 R Smith, ‘Maintaining the Integrity of the Scientific Record: Editors make a Move’ (2001) 323 BMJ 588.
94 The Uniform Requirements also detail policies on ‘Corrections, Retractions and ‘‘Expressions of Concern’’ ’,

‘Redundant Publication’, ‘Advertising’, ‘Supplements, Theme Issues and Special Series’.
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financial interest statements as a basis for editorial decisions. Editors should publish this

information if they believe it is important in judging the manuscript.

. . .

When authors submit a manuscript, whether an article or a letter, they are responsible

for disclosing all financial and personal relationships that might bias their work. To

prevent ambiguity, authors must state explicitly whether potential conflicts do or do

not exist.95

Editorial staff and referees, like end users, are not well-positioned to make

assessments about compliance or unilaterally identify private financial arrange-

ments between research scientists and industry.96 Consequently, levels of

compliance remain uncertain.97 This has been a problem for those trying to

investigate the prevalence and effects of COI and sponsorship and has led

investigators credibly to hypothesize that conflicts of interest are far more

common, and therefore potentially more disruptive, than existing research has

been able to demonstrate.

More recently, the ICMJE has extended its programme of reforms by calling

for the formal prospective registration of all clinical trials and the disclosure of

results. Formal registration is intended to reduce suppression, redundancy,

exaggeration and fraud as well as produce a comprehensive, publicly accessible

database of all clinical trials.98 As of 2005 the Committee required ‘as a

condition of consideration for publication in their journals, registration in a

public trials registry’.99 The Committee explained the reasoning behind this

stipulation:

Honest reporting begins with revealing the existence of all clinical studies, even those

that reflect unfavorably on a research sponsor’s product. Unfortunately, selective

reporting of trials does occur, and it distorts the body of evidence available for clinical

decision making. . . . If all trials are registered in a public repository at their inception,

every trial’s existence is part of the public record and the many stakeholders in clinical

research can explore the full range of clinical evidence.100

95 International Committee of Medical Journal Editors, Uniform Requirements for Manuscripts Submitted to
Biomedical Journals: Writing and Editing for Biomedical Publication §II.D (2005) (italics added) (www.ICMJE.org
visited 19 December 2006). S Krimsky, ‘Small Gifts, Conflicts of Interest, and the zero-Tolerance Threshold in
Medicine’ (2003) 3 Am J Bioethics 50–2.

96 C DeAngelis, ‘The Influence of Money on Medical Science’ (2006) 296 JAMA 996–8, 997.
97 A Flanagin, P Fontanarosa and C DeAngelis, ‘Update on JAMA’s Conflict of Interest Policy’ (2006) 296

JAMA 220–1.
98 R Horton and R Smith, ‘Time to Register Randomized Trials’ (1999) 354 Lancet 1138–9; K Dickersin,

‘Why Register Clinical Trials: Revisited’ (1992) 13 Cont Clin Trials 170–7; A Maynard and K Bloor, ‘Regulating
the Pharmaceutical Industry’ (1997) 315 BMJ 200–1, 201.

99 ICMJE, Uniform Requirements, III.J.
100 Ibid; C DeAngelis and others, ‘Clinical Trial Registration: A Statement from the International Committee

of Medical Journal Editors’ (2004) 351 NEJM 1250–1. See also, C DeAngelis and others, ‘Is this Clinical Trial
Fully Registered? A Statement from the International Committee of Medical Journal Editors’ (2005) 293 JAMA
2927–9, 2928; Rennie (n 66) 1361. See also, the Consolidated Standards for Reporting of Trial Group (Consort)
and the Cochrane Collaboration.
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Major reforms, like those proposed by the ICMJE, are predicated upon the

perceived need to institute procedures capable of maintaining public confidence

in scientific and medical research.101 The reforms and consensus statements

reinforce the practical limitations of peer review and publication.

5. Is (Public) Ignorance Bliss? or Who is Doing Public Health
Research?

Before proceeding to consider some of the legal implications of a more

empirically informed and critical approach to the scientific and medical

literature, it is important to emphasize the overall lack of public health research

and the limited public funding available for clinical trials and safety research.

Although a great deal of biomedical research is conducted every year, most of

the studies and clinical trials tend to be dictated by the interests of for-profit

corporations rather than concerns about public health and occupational safety.

As Egilman and Bohme explain, occupational and environmental disease and

the lack of public health research are the result of deliberate choices and

priorities.

Although occupational and environmental diseases [to which we can add injury

caused by consumer products and therapeutics] are often viewed as isolated and

unique failures of science, the government, or industry to protect the best interests of

the public, they are in fact an outcome of a pervasive system of corporate priority

setting, decision making, and influence. This system produces disease because

political, economic, regulatory and ideological norms prioritise values of wealth and

profit over human health and environmental well-being. . . . to the extent that science

is carried out by and for corporations, it becomes subject to the corporate logic of

profit maximization.102

Agencies regulating pharmaceuticals, chemicals, pollution and occupational

safety require, and typically undertake, far less testing and investigation than

many members of the public seem to appreciate. Marketing agendas shape the

way drugs are tested and promoted.103

When faced with potential hazards like drug-induced suicidality, clinicians and

consumers assume that if clinical trials with these drugs have been ‘through the FDA’,

there cannot be anything fundamentally wrong. Regulatory bodies, however,

essentially have only minimal audit functions. It is pharmaceutical companies that

decide which trials should be conducted. And trials are conducted to fit the marketing

requirements of the company, rather than being dictated by the effects of the drug.

For example, SSRIs [selective serotonin reuptake inhibitors] have greater effects on

101 R Kelch, ‘Maintaining the Public Trust in Clinical Research’ (2002) 346 NEJM 285–7.
102 D Egilman and S Rankin Bohme, ‘Over a Barrel: Corporate Corruption of Science and its Effects on

Workers and the Environment’ (2005) 11 Int J Occup Environ Health 331–7.
103 J Abraham, ‘Making Regulation Responsive to Commercial Interests: Streamlining Drug Industry

Watchdogs’ (2002) 325 BMJ 1164–9.
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premature ejaculation than on depression. The decision to market these drugs as

antidepressants is a business rather than a scientific decision.104

There is an acute lack of information about the safety of many drugs and the

toxicity of most chemicals.105 This dearth tends to be even more acute when

the synergistic effects of multiple substances (e.g. other pharmaceuticals or

food additives), environmental conditions (e.g. second-hand smoke or

radiation) and biological susceptibilities are taken into account.

The sheer volume of chemicals and pharmaceuticals, the variety of potential

interactions and the possibility of extended latency periods, makes identifying

many risks and harms, even for scientists and corporations genuinely concerned

about the safety and efficacy of their products, incredibly difficult. However,

there are reasons to believe that many corporations are not assiduous in this

regard and that their indolence may have been encouraged by the rise of

consensus regulation (and regulatory capture) along with recent developments

in evidence jurisprudence, tort and product liability.106

The expectation that plaintiffs will produce evidence proving illness, injury and

loss works to the benefit of corporate defendants, especially those who have

deliberately abstained from undertaking research or disseminating results. Indeed,

imposing stringent restrictions on the expert evidence required for proof enables,

and perhaps encourages, manufacturers and polluters to avoid undertaking safety

and public health research related to their products. Restrictive approaches to

liability may have similar effects. These, as Cranor suggests, shift not only risks and

the cost of safety research but also responsibility for public health research: ‘In an

irony about which the law and larger community should be concerned, plaintiffs

often must invest these resources because defendants or others did not test their

products adequately in the first place.’107 It is Cranor’s lament that modern

evidence jurisprudence, tort and product liability law provide incentives for

corporate ignorance, indifference and malfeasance.108

6. Reading Between the Lines: Implications for Liability and Proof

There seem to be few reasons to remain complacent about the medical and

scientific literature. Today, much of the research into drugs and therapies is

104 Healy (n 73) 238; C Whittington and others, ‘Selective Serotonin Reuptake Inhibitors in Childhood
Depression: Systematic Review of Published versus Unpublished Data’ (2004) 363 Lancet 1341–5; D Roth and
others, ‘Depressing Research’ (2004) 363 Lancet 2087; C Medawar, A Hardon and A Herxheimer, ‘Depressing
Research’ (2004) 363 Lancet 2087.

105 Psaty, Weiss and Furberg (n 2) 2624; P Fontanorosa and others, ‘Postmarketing Surveillance—Lack of
Vigilance, Lack of Trust’ (2004) 292 JAMA 2647–50; E Gale, ‘Lessons from the Glitazones: A Story of Drug
Development’ (2001) 357 Lancet 1870–5.

106 J Braithwaite and P Drahos, Global Business Regulation (CUP, Cambridge 2000) 360–98; J Abraham and
H LawtonSmith (eds), Regulation of the Pharmaceutical Industry (Palgrave, London 2003).

107 C Cranor, Toxic Torts: Science, Law and the Possibility of Justice (CUP, Cambridge 2006) 348.
108 W Wagner, ‘Importing Daubert to Administrative Agencies through the Information Quality Act’ 12 J Law

Pol 589–17, 602 (2001); W Wagner, ‘The ‘‘Bad Science’’ Fiction: Reclaiming the Debate Over the Role of
Science in Public Health and Environmental Regulation’ (2003) 66 Law Contemp Prob 63–134.
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privately sponsored and designed not only, or even primarily, to advance

human understanding or improve health. Attempting to rely upon peer review

and publication for purposes of admissibility and proof without attending to the

changed socio-economic conditions in which modern biomedical research is

undertaken may create perverse incentives for corporations and endanger

public health. Over time it threatens to erode public confidence in legal and

regulatory institutions.109

Private interests and commercial imperatives are inextricably embedded in

the structure, organization and funding of the modern biosciences. In

consequence, this article suggests that any response should not involve recourse

to simplistic ideas about objectivity or good science.110 Rather, present

circumstances provide an opportunity to develop more empirically credible

and socially responsible images of expertise. Legal responses have the potential

to influence and improve the way manufacturers and employers contemplate,

undertake and disseminate health and safety research and improve the standard

of evidence and proof used in public health and medical research as well as

regulation and litigation.111

A. Peer Review, Publication and the Limits of Idealized Images of Science

The weakness of peer review and the ambiguous status of publication are

central preoccupations of this article. At this point it is my intention succinctly

to introduce some of the implications for our understanding of medicine and

the sciences.

Publication and pre- and post-publication peer review seem to be incapable

of consistently or reliably identifying limitations with biomedical research.

Upon reflection, this state of affairs reveals much about the sciences and

scientific practice. Notwithstanding the tremendous cultural authority invested

in the scientific method, abstract method doctrines seem to offer limited

assistance in the identification of reliable expertise.112 Notwithstanding the

normative ethos supposedly guiding the conduct of scientific and biomedical

research, in practice many scientists seem to be neither constrained by norms

nor indifferent to sponsorship.113

The preceding examples suggest that even well-resourced specialists, and

here we might include the editorial teams and referees available to the British

Medical Journal, the Lancet, the New England Journal of Medicine and the

Journal of the American Medical Association, encountered difficulty identifying

109 C DeAngelis, ‘Conflict of Interest and the Public Trust’ (2000) 284 JAMA 2237–8.
110 G Edmond, ‘Judicial Representations of Scientific Evidence’ (2000) 63 MLR 216–51.
111 E Wagner, E Field and L Grossman, ‘Good Publication Practice for Pharmaceutical Companies’ (2003)

19 Cur Med Res Opin 149–54.
112 H Collins, Changing Order (University of Chicago Press, Chicago 1992).
113 I Mitroff, The Subjective Side of Science (Elsevier, Amsterdam 1974); M Mulkay, ‘Norms and Ideology in

Science’ (1979) 4 Soc Sci Inform 637–56; T Ward, ‘English Law’s Epistemology of Expert Testimony’ (2006) 33
J Law Soc 572–95, 593–4.
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instances of gross error and fraud, let alone systematic bias, omission and

exaggeration. Endeavouring to improve the standard of published research,

technically competent staff, at pre-eminent biomedical journals, were forced to

rely upon practical considerations such as formal independence, mandatory

disclosure and registration to help them assess submissions.

These developments are revealing because biomedical publishers and

concerned editors have not invoked philosophical formulations of scientific

method (like the US Supreme Court’s recourse to Karl Popper’s doctrine of

falsificationism) or required additional peer review. It might be considered

curious that concerned editors have focused their efforts to understand,

evaluate and improve the biomedical literature upon organizational arrange-

ments and socio-economic relations. It seems to be more helpful to know who

sponsored the research, who designed it, who wrote it and whether the authors

have personal interests in the outcome or financial relationships with those that

do, than insisting that expert evidence meets standards based on abstract and

empirically tendentious impressions of scientific and medical practice.114 These

developments have a profound significance for legal practice.

Editorial reforms, and what they reveal about the impotence of peer review,

publication, the norms of science and the scientific method, should influence

how lay fact-finders and decision makers approach expertise. If anything, the

editorial responses should embolden lay decision makers because they deprive

scientific knowledge of some of its epistemological privilege.115 They transport

scientific and medical evidence to more mundane and more familiar territory

where social considerations—all readily accessible in the worlds inhabited by lay

judges and fact-finders—are relevant to the way we understand scientific

knowledge and corporate behaviour. Even if this realization is unsettling, it

should encourage judges to employ their ordinary faculties when dealing with

the implications of industry sponsorship, COIs, failure to disclose, omission,

exaggeration and so forth.116

B. The Limits of Interests and Disclosure

While the disclosure of financial relations and conflicts of interest appear to be

important, their precise meaning and significance in relation to biomedical

research can be quite complicated. In the following extract, Yearley documents

two critical shortcomings of analyses based on interests:

The first of these results from the fact that although an epistemological discussion of

knowledge interests appears to support the practice of according analytical primacy to

114 S Jasanoff, Science at the Bar (Harvard University Press, Cambridge, MA 1995); D Caudill and L LaRue,
No Magic Wand: The Idealization of Science in the Law (Rowman and Littlefield, Lantham 2006).

115 B Latour, Science in Action (OUP, Milton Keynes 1987); S Yearley, Making Sense of Science (Sage, London
2005); D Hess, Science Studies: An Advanced Introduction (NYU Press, New York 1997).

116 J Potter, Representing Reality: Discourse, Rhetoric and Social Construction (Sage, London 1996)
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interests, considerations from the theory of knowledge do not indicate what kinds of

interests should be regarded as primary. Therefore, especially when the analyst

recognizes only flexible, interpretative connections between interests and knowledge,

epistemological considerations provide no form of practical constraint whatsoever on

the kinds of interest explanation which are given. Secondly, even when one examines

a historical instance in considerable detail, it is apparent that many different

empirically plausible interests can be ascribed to protagonists and their beliefs can be

related to these interests in equally numerous ways. Accordingly the interest analyst is

faced with a great variety of possible knowledge-to-interest connections and interest

theory provides no algorithm for deciding between them.117

The trouble, as Krimsky explains in more prosaic terms, is that: ‘We cannot

infer from decisions that we believe to be self-serving that they are in fact the

consequence of questionable relationships a policy maker [we might add

‘expert witness’ or ‘author’] had with different stakeholders.’118 We cannot

systematically read what we believe to be self-serving, interested or dependent

relationships into the content of scientific knowledge and expert opinion.

Disclosure of conflicts of interest creates interpretive dilemmas for judges

and decision makers. How should they understand and respond to these

conflicts of interest and what is their relevance to the research? Questions about

the meaning and significance of financial conflicts of interests are compounded

by the existence of a range of non-pecuniary pressures, interests and discretions

that shape all scientific activity. Indeed, one of the limitations with the reforms

advocated by the ICMJE is that they are practically indifferent to the myriad of

interests and influences on all scientists—whether authors, referees or editors—

which are not caused by financial relations with industry.

If one presumes that ties to business preclude objectivity, it seems as if we must look

elsewhere, presumably toward untainted government or academic scientists, to find

objective minds. But can we correctly presume that government scientists have the

high ground with respect to being disinterested in research results? Are academic

scientists immune to pressures toward specific outcomes? Obviously not: both

government and academic scientists may well have an interest in obtaining

provocative results, since publicity and prominent publication may bring the rewards

of promotion and further research funding. Indeed, for today’s scientists, the rewards

of advancement may mean considerably more than personal financial gains. The

previously published findings of colleagues, friends or researchers in collaborating

groups may also constitute a set of pressures favouring some study outcomes over

others. No one works in a vacuum, and everyone’s career is influenced in some way

117 S Yearley, ‘The relationship between Epistemological and Sociological Cognitive Interests: Some
Ambiguities Underlying the Use of Interest Theory in the Study of Scientific Knowledge’ (1982) 13 Stud Hist
Phil Sci 353–88, 375; S Woolgar, ‘Interests and Explanation in the Social Study of Science’ (1981) 11 Soc Stud
Sci 365–94.

118 Krimsky (n 32) 127, 131 (2003); M Angell and J Kassirer, ‘Editorials and Conflicts of Interest’ (1996) 335
NEJM 1055–6, 1056.
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by what one publishes. The reality is that despite our best hopes, no one is truly free of

pressures that might distort intellectual endeavours.119

Just as funding from non-interested sources does not guarantee impartiality,

reliability or methodological propriety, COIs are not restricted to financial

considerations and do not prove bias, distortion, inefficacy or unreliability.

In some ways, the ICMJE reforms rely upon standards that are insufficiently

sensitive to the complexity and inextricable interrelatedness of science, capital

and law. Referring to the editor-led reforms in the mid-1990s, Biagioli—an

historian of science—insinuated that the ICMJE may have misconstrued the

nature of contemporary biomedical research.

. . . authorship policies like those of the ICMJE that reinforce the separation of the

economies of science and the market are likely to produce more discontent than

sustainable solutions. Erecting stronger boundaries between the two systems is not

going to solve problems, because the problems are within each of the two systems.

The increased proximity of these different and complementary economies have only

enhanced the visibility of previous existing problems.120

More recently, aspects of Biagioli’s position have been embraced by Mirowski

and Van Horn. They suggest that if conflicts of interest have ‘become so

ubiquitous, then ‘‘disclosure’’ can do nothing whatsoever to address the

systematic bias that besets pharmaceutical evaluation’.121 If, as Mirowski and

Van Horn contend, biomedical research is thoroughly imbued with conflicts of

interest then individual acts of disclosure become increasingly insignificant.

While this state of affairs might be considered unfortunate these observations

are not grounds for paralysis.122 The ICMJE reforms reveal areas of limitation

and weakness in biomedical publication, which should inform legal practice—

both in evidence jurisprudence and in the imposition of burdens of proof.

Simultaneously, the ICMJE reforms offer some insight into the logic of capital

and its influence on scientific research and ignorance. This should inform the

expectations judges place on serial defendants and plaintiffs. The continuing

controversy in biomedical publication should place judges on notice. Scientific

and medical research, even research from the most prestigious institutions and

published in the leading journals may, against expectations and appearances, be

unrepresentative, deeply flawed and systematically distorted. Judges (and

jurors) should want to know about disclosure and suppression, the source of

funding and the autonomy of investigators in particular cases.

It would be unwise simply to ignore conflicts of interest, funding arrangements

or persist with images of expertise, which blind us to the varieties of contemporary

119 Rothman (n 41) 2783–4 (italics added).
120 M Biagioli, ‘Aporias of Scientific Authorship: Credit and Responsibility in Contemporary Biomedicine’ in

M Biagioli (ed), The Science Studies Reader (Routledge, New York 1999) 12, 26
121 Mirowski and Van Horn (n 33) 520.
122 P Fontanarosa and others, ‘Reporting Conflicts of Interest, Financial Aspects of Research, and Role of

Sponsors in Funded Studies’ (2005) 294 JAMA 110–1.
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practice and some of the attendant dangers. Earlier we saw that meta-analyses of

medical literatures have consistently identified strong associations between

industry sponsorship and the results of published research. Evidence of a

‘systematic bias’ provides fertile ground for judicial interest and intervention. If we

accept that private sponsorship affects both research design and research

outcomes then this should be taken into consideration in the development of

legal doctrine and expectations related to proof. These considerations should

inform assessments of biomedical research even where there are no apparent

methodological flaws, obvious exaggerations or omissions.123

C. The Sleepy Sentinels

Contemporary jurisprudence suggests that our senior judges are not perhaps

as sceptical or worldly as they routinely suggest and we might like to believe.

Not only do judges seem to be insensitive to empirical research that suggests

that the modern tort crisis is largely illusory, even in the United States, but there

is little evidence of judicial sensitivity to the wholesale changes in biomedical

research or the reforms promoted by the influential scientific and medical

editors discussed in this article.124 In a search of all cases on Westlaw for

Australia, Canada, England and the United States, I could find only two passing

references to the ICMJE.125 Judges, especially judges in the United States, have

tended to rely upon the fact of publication, and implicit models of the efficacy of

peer review, as a reliability filter to inform their assessments of proffered

evidence. In so doing they have treated sponsored research—perhaps written by

industry employees—as independent and reliable. For reasons which this article

makes clear, such an approach falls well short of the level of scrutiny required.

Not only have judges tended to rely upon romanticized impressions of peer

review and publication, but in doing so they have remained largely indifferent

to the way modern corporations have developed ongoing strategic approaches

to the research they sponsor.126 Many judges and lawyers seem to have

overlooked the way large for-profit corporations, in Galanter’s famous phrase

‘repeat players’, have been prospectively and strategically sponsoring research

to advance their position relative to regulatory obligations, marketing

possibilities and the very real possibility of litigation.127 Judges seem to be

123 The difficulty of assessing methodological quality has led collectives, like the Cochrane Collaboration, to
adopt a methodological threshold rather than attempting to rank or assess quality.

124 T Koenig and M Rustad, In Defence of Tort Law (NYU Press, New York 2001); W Haltom and M McCann,
Distorting the Law: Politics, Media, and the Litigation Crisis (University of Chicago Press, Chicago 2004).

125 Shovlin v University of Medicine and Dentistry 50 F.Supp.2d 297 (D.N.J. 1998); Cukier v American Medical
Association 259 Ill.App.3d 159, 630 NERep.2d 1198 (1994).

126 D Michaels, ‘Waiting for the Body Count: Corporate Decision Making and Bladder Cancer in the U.S.
Dye industry (1988) 2 Med Anthropol Quart 215–32; E Rosenthal, ‘Who’s Afraid of National Laws? Pesticide
Corporations use Trade Negotiations to avoid Bans and Undercut Public Health Protections in Central America’
(2005) 11 Int J Occup Environ Health 437–43.

127 M Galanter, ‘Why the ‘‘Haves’’ come out Ahead: Speculations on the Limits of Legal Change’ (1974) 9
Law Soc Rev 95–160; Bohme, Zorabedian and Egilman (n 71).
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oblivious, or indifferent, to sponsored research that is systematically designed,

undertaken, reported (and suppressed) in ways that are acutely sensitive to

legal implications.

Senior judges might begin to think about recasting admissibility standards and

burdens of proof with some sensitivity to the way corporate strategy, regulatory

cultures and legal standards influence what gets studied and published.

D. Should Judges Follow the Guidelines Promulgated by the ICMJE
(and others)?

Notwithstanding the inconsistent way judges deal with medical and scientific

research and the apparent failure of lawyers and judges to recognize, let alone

credibly deal with, increasing commercial influence and two decades of

exasperation among biomedical editors, it would be inappropriate for judges

simply to adopt the ICMJE guidelines. This is not to diminish the important

work undertaken by the ICMJE and similar groups but to ensure legal

autonomy. There is a need to recognize that judges are managing and

dispensing justice rather than doing science or engaging in peer review.128

The activities and pronouncements of groups like the ICMJE should inform

but not determine legal practice. There are a range of considerations

motivating this response. First, the ICMJE guidelines have been refined,

sometimes quite precipitously, over the last 25 years. Judges may wish to

develop and experiment with rules and doctrine without feeling an obligation to

mimic every concern expressed by the editors. Judges are not, after all,

biomedical editors. The courtroom is not a laboratory and judges are engaged

in complex social decision-making under the auspices of doing law.129 Second,

while the ICMJE is in many ways a pioneer and leader, there are other

guidelines and protocols which, though similar, are not identical. The existence

of a range of different models should encourage lawyers and judges to identify

useful principles to guide their activities while enabling them to avoid becoming

bogged-down in specious debates about the putative nature of science or

biomedicine. Third, judges are probably better off developing a few guiding

principles, as opposed to detailed technical specifications, because corporations

are well-positioned to take advantage of detail and complexity.130 Fourth,

judges should retain discretion in case industry-sponsored studies are widely

accepted as outstanding and insightful or independent research seems to be

poorly designed and deficient. While sponsorship and interests may be

indicative they will not always be definitive. Finally, the failure of peer review

and the contamination of the biomedical record represent a failure of

128 For example, S Jasanoff, ‘Law’s Knowledge: Science for Justice in Legal Settings’ (2005) 95 Am J Pub
Health S49–58.

129 G Edmond, ‘Judging Facts: Managing Expert Knowledges in Legal Decision-making’ in G Edmond (ed),
Expertise in Regulation and Law (Ashgate, Aldershot 2004) 136.

130 J Braithwaite, ‘Rules and Principles: A Theory of Legal Certainty’ (2002) 27 Aus J Legal Phil 47–82.
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professional self-regulation. Judges should respect established bodies of

knowledge and experts from recognizable fields but they should not divest

themselves of their hegemonic role in legal practice.131

E. The Limits of Evidence-based Medicine

Before concluding it is useful quickly to problematize the issue of evidence-

based medicine (EBM). On first impressions only a fool could dismiss

anything—whether medicine, law reform or public policy—based on evidence.

But that posture elides the epistemic complexity captured in the normative

question: what should count as evidence? This question, as we have seen,

captures some of the difficulties that encouraged the ICMJE to undertake their

radical reforms. Recognizing the many limitations with contemporary medical

research, the ICMJE embarked upon a concerted response in an attempt to

improve the quality and reliability of the evidence. But concerns about EBM

may run even deeper.

Corporate manoeuvres and the manipulation of the medical record—that is,

what was traditionally and confidently counted as evidence—might encourage us

to wonder about the emergence of EBM and the role played by the

pharmaceutical industry in the construction of that kind of medicine.132 In a

world where the majority of clinical trials are financed by for-profit

corporations, non-critical approaches to what gets counted as evidence will

merely advantage those funding and controlling the design and dissemination

of research. And, significantly for legal purposes, EBM says little about how to

proceed in the absence of publicly available evidence, even where ignorance

and uncertainty are the result of deliberate corporate choices.133

Simplistic models of evidence and superficial approaches to EBM are

unlikely to provide much assistance to lay decision makers.

F. Re-thinking Ignorance, Admissibility and Proof

What might all this mean for liability and proof?

As things stand, plaintiffs are burdened with proving that their injury or loss was

caused by an identifiable defendant. When we begin to reflect on this imposition,

in relation to pharmaceuticals, therapies, chemicals (and work environments) and

in the context of recent developments in biomedical research and publication, it

begins to unravel.134 Relative to manufacturers, plaintiffs tend to have fewer

131 This can be controversial, as in Rogers v Whitaker (1992) 175 CLR 479, 487.
132 S Timmermans and M Berg, The Gold Standard: The Challenge of Evidence-based Medicine and

Standardisation in Health Care (Temple University Press, Philadelphia 2003).
133 Healy (n 73) 236. See also, T Pieters, ‘Marketing Medicines through Randomised Controlled Trials: The

Case of Interferon’ (1998) 317 BMJ 1231–3, 1233.
134 In the same way, there is a need to approach research about environmental impacts and climate change

sponsored by resource companies—such as coal mining coalitions—and manufacturers—such as automobile
makers—with caution.
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resources, less specialized knowledge, limited access to data and products, and

few opportunities to undertake or contract safety and efficacy testing. They are

not well-positioned to anticipate injury or loss. But, it is not only these obstacles

that block recovery. Plaintiffs are required to overcome pervasive assumptions

about the reliability of the published biomedical literature and confidence in the

rigour of regulatory processes.135 They also confront gag clauses, institutional

commitments that have created publication biases and encouraged conservative

reporting, the same study being published in a variety of different journals as well

as ambiguous studies and studies that were designed to be adverse to the interests

of plaintiffs ostensibly written by eminent and independent researchers. Because

of secrecy and suppression plaintiffs are often forced to rely upon discovery where

document-retention schemes and commercial confidentiality may make it very

difficult to locate evidence capable of supporting causation or even demonstrating

corporate influence upon research, let alone malfeasance. In consequence, we

have corporations creating and managing knowledge about the safety and efficacy

of their products. And, this knowledge is intimately related to marketing approval,

the possibility of litigation and the profitability of products and therapies.

In several provocative articles, responding to the evidentiary difficulties

experienced by plaintiffs, Margaret Berger has suggested that ‘to goad

corporations into gathering the data and funding the research that are essential

to identifying and assessing potential risks’ we should think about eliminating

general causation.136 For Berger,

If a corporation fails to exercise the appropriate level of due care, it should be held liable

to those put at risk by its action, without regard to injuries that eventually ensue; it is

culpable because it has acted without taking into account the interests of those who will

be affected by its conduct. Current law encourages corporations to engage in ostrich-like

behaviour that keeps them from knowing or investigating risk, because the future

likelihood that a causal connection can be proved between the corporation’s conduct and

plaintiff ’s injury appears minimal compared to the cost of compliance.137

The real value with this approach seems to be its focus on corporate activity

and indifference.

Adopting more flexible approaches to evidence and proof, more sceptical

approaches to corporate-sponsored research, and shifting burdens of proof in

certain types of tort and product liability actions may provide tenable ways of

responding to the many difficulties facing contemporary plaintiffs. Given the

difficulty and cost of public health research, given the limited amount of public

135 Consider L Glantz and G Annas, ‘The FDA, Preemption, and the Supreme Court’ (2008) 358 NEJM
1883–5.

136 M Berger, ‘Eliminating General Causation: Notes Towards a New Theory of Justice and Toxic Torts’
(1997) 97 Columbia Law Rev 2117–52, 2131; M Berger, ‘Upsetting the Balance between Adverse Interests: The
Impact of the Supreme Court’s Trilogy on Expert Testimony in Toxic Tort Litigation’ (2001) 64 Law Contemp
Prob 289–326; Cranor (n 107).

137 Ibid 2134.
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health research actually conducted and given the inevitable limitations with

epidemiological studies, judges should not simply dismiss plaintiffs’ evidence—

even when comprised of animal and in vitro studies, toxicology or meta-

analysis—unless it can be persuasively demonstrated that such evidence has

little or extremely limited value. If there is credible evidence, and here we are

talking about the kinds of evidence routinely used by research scientists and

regulators, which suggests that products or substances are dangerous then

manufacturers should be obliged substantially to negate these adverse

implications (with admissible evidence) when challenged.138

When thinking about the evidence assembled by and available to the different

parties it is important to recognize that, unlike plaintiffs, corporations usually have

choices about sponsoring and disclosing research. Yet, the way our system

currently works, the burden of proving illness, damage and loss falls upon

plaintiffs. Plaintiffs are forced to rely upon published studies that may have been

commissioned, designed, drafted and supervised by their legal adversaries. This

last phrase is meant quite literally because corporate lawyers may have participated

in the planning of biomedical research and the drafting of publications. Compelled

to rely on whatever evidence they can assemble, plaintiffs are always vulnerable to

the accusation that their expert opinion evidence is tailored to the case at hand—

i.e. stigmatized as junk science or science for litigation.139 Corporate defendants, in

contrast, may have designed relevant research with the intention of making

litigation and proof difficult (for plaintiffs). Lack of disclosure and ostensible

displacement from litigation means that industry-sponsored studies are often

treated as independent, and implicitly reliable, evidence.140

To burden plaintiffs with proof, to treat plaintiffs’ evidence and their experts

with suspicion, while remaining indifferent to the highly strategic ways in which

modern manufacturers manipulate the medical record, seems not merely

inappropriate but profoundly unfair. In response, judges should consider

reversing burdens of proof, or placing only a presumptive burden on plaintiffs,

especially where a manufacturer has not adequately studied its products or

their effects. Reversing burdens of proof in circumstances where plaintiffs have

raised plausible doubts about the safety of pharmaceuticals, therapeutics and

chemicals or the quality and quanta of corporate-sponsored research is

inadequate could be founded on the need to secure more reliable forms of

138 S Krimsky, ‘The Funding Effect in Science and its Implications for the Judiciary’ (2005) 13 J Law Pol
43–68.

139 G Edmond, ‘Supersizing Daubert: Science for Litigation and its Implications for Legal Practice and Scientific
Research’ (2007) 52 Villanova Law Rev 857–924.

140 I am not arguing that independence produces objective knowledge or even particularly reliable knowledge, nor
that all reliable scientific research is independent. What I am suggesting is that in legal contexts remoteness from
sponsorship, in conjunction with transparency, will help with the assessment of expert evidence and biomedical
research. On average, these heuristics will be of more utility and exert greater disciplinary force than focusing on the
bare fact of publication in a peer-reviewed journal. There is, however, a need to pay attention to the reliability of
expert evidence even where that is not the admissibility standard. See M Redmayne, Expert evidence and criminal
justice (OUP, Oxford 2001); G Edmond, ‘Specialised Knowledge, the Exclusionary Discretions and Reliability:
Reassessing Incriminating Expert Opinion Evidence’ (2008) 31 Univ NSW Law J 1–55.
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evidence, prevent the abuse of legal processes, ensure fairness and stimulate

more responsible corporate conduct.

In terms of adjectival law, there are a range of possible responses. Judges could

deem sponsored research—where a corporation or corporate-sponsored entity

exerted control or influence—as inadmissible or presumptively unreliable. In the

absence of signed declarations confirming that (even published) research was not

directly sponsored by corporations and that the actual authors possess no legally

disconcerting conflicts of interest then biomedical and scientific evidence might be

deemed inadmissible. The risk of unwittingly treating partisan or sponsored

research as independent or unaligned warrants the limited inconvenience of

having to demonstrate the provenance of research by contacting authors to obtain

formal declarations about who did the work, details of contractual or funding

arrangements or other financial relations with defendants. Unlike editors, judges

have a range of coercive powers at their disposal. They can, for example, require

that actual authors are identified and sponsorship arrangements disclosed at the

risk of serious legal sanctions such as contempt, the exclusion of evidence or by

reversing burdens of proof.

Published research with full disclosure should generally be admissible.

Though, the meaning of such research—especially industry-sponsored research

or papers written by conflicted authors—might be vigorously challenged at

trial. Where industry influence is not disclosed and emerges out of the

preparatory stages of litigation or during a trial, judges should have the

confidence to exclude such publications or approach them with scepticism.

The results of clinical trials which began after 2005, whether published or

unpublished, should not be admitted unless the trials were prospectively

registered in publicly accessible databases. Similarly, judges might allow

research suppressed by corporate defendants to be adduced only by plaintiffs.

If corporations are unwilling to register or publicly disclose clinical research

then they should not be able to rely upon it in the courtroom.

Redundant publications should be inadmissible because they are legally

irrelevant. Their only value is to inform assessments of the credibility and

character of research scientists and research sponsors. Where redundancy

emerges for the first time in preparation for litigation or during a trial judges

should draw adverse inferences against those involved.

With respect to defendants, judges should take into account any failure (or

omission) to undertake research or organize research of sufficient quality and

independence. The fact that industry, manufacturers and health care providers

have statutory and moral obligations to consumers and citizens, and the resources

to fund safety and efficacy research of high quality at arms length, should all be in

the foreground of expectations and evaluations. This should include assessments

of the amount of reliable knowledge and the extent of uncertainty. Defendants

ought not to be rewarded for inactivity, sponsoring research of poor quality or low

power, withholding results or fostering uncertainty.
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These responses are consistent with routine requirements for publication in

most of the leading biomedical journals and all of the journals published by the

American Medical Association. Given the reforms in medical publication these

kinds of disclosures and issues should become routine features of discovery,

admissibility determinations and decision making. Overall, judicial responses to

biomedical evidence should be informed by recent developments and reforms,

the continuing need for reliable forms of expert evidence, the need to use

substantive areas of law—like product liability and tort—to protect the interests

and health of citizens and to ensure veracious and just outcomes.141

Given the manipulation of biomedical research and publication, requiring

disclosure and transparency would seem to be important procedural responses.

Even where published studies appear to be methodologically rigorous and

supported by broader literatures, conflicts of interests, continuing relations and

funding arrangements should all be disclosed so they can be factored in. Trans-

parency will not always provide clear answers, but in almost all circumstances it is

a prerequisite to socially credible assessments of biomedical evidence.142 In the

absence of algorithms or reliable bright-line demarcation tools, we need to know if

research scientists have previous or pending relations with the corporations whose

products they study; whether they have undertaken research that has not been

registered or published; whether they have signed contracts restricting their ability

to publish (or were willing to); whether they own shares or held interests or

options in the companies supporting the studies and so on.143 We need to take a

broader look at the evidence used for legal and regulatory purposes and the kinds

of organizations that have evolved to produce, administer and (mis)represent it.144

Here, localized concerns about objectivity and methodological propriety may

recede into the background as larger ecologies of risk, responsibility and profit

maximization inform a broader and more socially responsible assessment of

research, publication and the production of scientific and biomedical knowledge.145

Industry sponsorship systematically biases research results.146 To ignore this

aspect of modern biomedical research and publication would seem to be

sociologically naı̈ve, or worse. Organizations like the ICMJE, the World

Association of Medical Editors, the Council of Science Editors, the European

Association of Science Editors and the Cochrane Collaboration have all

mobilized. Maybe it is time our judges responded.

141 Requiring better evidence from manufacturers in discovery and litigation may afford better protection than
our existing regulatory and tort frameworks. For some of their limitations, see P Cane, ‘Reforming Tort Law in
Australia: A Personal Perspective’ (2003) 27 Melbourne Univ Law Rev 649–6.

142 S Hilgartner, Science on Stage: Expert Advice as Public Drama (Stanford University Press, Stanford 2000).
143 These kinds of questions need to be asked of potential judges (and jurors).
144 Rampton and Stauber (n 71); Abraham and LawtonSmith (n 106); A Rich, Think Tanks, Public Policy and the

Politics of Expertise (CUP, Cambridge 2004); S Beder, Global Spin: The Corporate Assault on Environmentalism
(Scribe, Melbourne 1997).

145 S Jasanoff, ‘Ordering Knowledge, Ordering Society’ in S Jasanoff (ed.), States of Knowledge: The
Co-Production of Science and the Social Order (Routledge, New York 2004).

146 I Chalmers, ‘Unbiased, Relevant, and Reliable Assessments in Healthcare’ (1998) 317 BMJ 1167–8.
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