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The success of the tobacco industry’s multi-decade
campaign to delay regulation by manufacturing
uncertainty about the studies linking cigarette
smoking to lung cancer and other diseases is well
documented.1 2 A less well-known consequence of
this campaign is the appearance of a new, lucrative
application of scientific expertise: product defence.
Consulting firms working for producers of toxic
chemicals are using the same approaches, and even
the same scientists, that the tobacco industry relied
on to forestall regulation of cigarettes. Today,
these firms aim to impede public health regulation
by questioning studies that have identified hazar-
dous properties of asbestos, beryllium, chromium,
lead and a host of other toxic chemicals.3

Defending hazardous chemicals has become
lucrative business. It is increasingly common for
scientific studies to be commissioned in order to be
deployed in regulatory or legal proceedings.
Companies involved in the welding industry paid
more than US$12 million to scientists who
published papers disputing the link between
welding-related manganese exposure and neurolo-
gical disease.4 Similarly, two product defence firms
working for defendants who produced asbestos
brake shoes or related friction products received
over US$23 million for their services, billing
hundreds of dollars an hour to write papers for
peer-reviewed journals.5 Publication by paid
experts is not limited to scientists employed by
polluters and manufacturers of toxic materials. Of
the 26 papers published by US authors between
2002 and 2006 on the risk of disease associated
with exposure to asbestos in automotive brake
shoes and related products, all were written by
scientists involved in litigation: 18 associated with
the defendants and 8 with plaintiffs.6 The prolif-
eration of strategically sponsored articles allows
subsequent literature reviews to report a predomi-
nance of articles reaching a certain conclusion, and
mistakenly report the apparent existence of a
consensus when that consensus is an artefact of
sponsorship.
It is a challenging task to evaluate the validity

and credibility of studies commissioned for strate-
gic purposes.7 Should these studies be discounted
or dismissed, or at least be subjected to more
stringent standards of review than other studies?

There are at least two types of papers produced for
strategic purposes, to influence litigation or regula-
tion: original studies involving data collection and
analysis, and data synthesis exercises. For the first
type of study, readers may judge for themselves if a
paper’s conclusions are supported by the methods
and data; full disclosure of funding and competing
interests alerts readers to apply an appropriate level
of scrutiny.
Much of the work of product defence firms,

however, involves not performing studies but
conducting strategic reviews: writing papers and
reports (including literature reviews and meta-
analyses) that review and interpret the results of
previously completed investigations. In these data
synthesis exercises, scientists examine several or
many studies and consider the findings, validity
and importance of each study in reaching an
overall conclusion. As one would predict, reviews
commissioned by manufacturers of dangerous
products generally conclude that the products
involved are simply not very dangerous, or are less
hazardous than had been suggested by indepen-
dent scientists.
Editors of biomedical journals have become all

too familiar with what has become known as the
‘‘funding effect’’, or the close correlation between
the results desired by a paper’s funders and those
reported by the authors.8 For example, among 106
papers published between 1980 and 1995 on the
health effects of passive exposure to cigarette
smoke, 37% concluded passive smoking was not
harmful; 74% of the reviews that reached this
conclusion were written by scientists affiliated
with cigarette manufacturers.9 The funding effect,
however, is not limited to tobacco studies; it has
been clearly documented in studies of numerous
classes of pharmaceuticals10 11 and more recently in
industrial chemicals, as well.12 13

Since product defence firms exist not to further
the scientific enterprise but rather to generate
revenue through assisting their clients, a cynic
might say that their scientists are not actually
conflicted: they are paid to produce papers that
will influence public policy in a way that favours
their clients. Where, then, is the conflict? The
strategic reviews of product defence scientists are
no more than advocacy briefs, and share the same
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fundamental objective as the briefs produced by
attorneys: to present the evidence in a way that
makes the strongest case for their client. An
attorney is conflicted if he or she does not represent
his or her client’s interest. A product defence firm
that produces papers that are used to justify
stronger rather than weaker regulation, or ones
that can be used in a courtroom against the
corporate client, will soon be out of business.
This is a function of the basic business model on
which these firms operate.3

The old joke among academics—for every study
there is an equal and opposite study—clearly does
not hold true when it comes to literature reviews.
Polluters and manufacturers of hazardous products
can pay handsomely (at least by academic stan-
dards) for literature reviews downplaying the
hazards of a given exposure. Government grants
are rarely available for literature reviews; there is
little or no alternative funding available for
independent scientists who might arrive at alter-
native conclusions.
One strategy developed by cigarette manufac-

turers and now used widely by product defence
firms is to place in peer-reviewed journals reviews
that find few or no effects. For example, both the
International Agency for Research on Cancer and
the US National Toxicology Program have classi-
fied silica as a human carcinogen.14 15 In response, a
group of trade associations representing corpora-
tions that produce or use silica commissioned a
review that found no causal association between
silica exposure and lung cancer.16 Similarly, numer-
ous studies have implicated diacetyl, a chemical
component of artificial butter flavour, in the
causation of bronchiolitis obliterans, also known
as popcorn workers lung.17 18 Flavour manufac-
turers have been sued numerous times by sick
workers;19 product defence scientists hired by these
manufacturers produced a literature review ques-
tioning the causal relationship between the che-
mical and the disease.20 Scientists, as well as public
health regulators and judges, place greater credence
in peer-reviewed journals—as they should—but peer
review is generally unable to detect fraud, and is not
a guarantee of either accuracy or objectivity.21

Disclosure of competing interests, indispensable
for considering whether to publish and how to
interpret actual studies, cannot fully compensate
for bias in review articles and editorials. It has long
been the policy of the New England Journal of
Medicine, for example, not to publish review
articles or editorials by authors with significant
financial conflicts.22–24 This is not a widely held
policy, however, especially among those journals
that focus primarily on chemical hazards and
environmental health.
The credibility given strategic reviews by pub-

lication in peer-reviewed journals is undeserved,

and potentially hazardous to public health.
Strategic data synthesis exercises, whether they
be literature reviews or meta-analyses, are often
little more than advocacy briefs made to resemble
objective scientific papers. Editors should be
hesitant to accept them for publication in the
peer-reviewed scientific literature.
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REFERENCES
1. Brandt AM. The cigarette industry: the rise, fall, and deadly

persistence of the product that defined America. New York: Basic
Books, 2007.

2. Glantz S, Slade J, Bero L, et al. The cigarette papers. Berkeley:
University of California Press, 1996.

3. Michaels D. Doubt is their product: how industry’s assault on
science threatens your health. New York: Oxford University Press,
2008.

4. Morris J. Welding’s toxic legacy. The center for public integrity.
http://projects.publicintegrity.org/Manganese/Default.htm
(accessed 23 May 2009).

5. Schneider A. Pressure at OSHA to alter warning. The Sun
(Baltimore) 2006; 20 Nov.

6. Michaels D, Monforton C. How Litigation shapes the scientific
literature: asbestos and disease among automobile mechanics.
J Law Policy 2007;5:1137–69.

7. Boden LI, Ozonoff D. 2007. Litigation-generated science: why
should we care? Environ Health Perspect 2008;116:117–22.

8. Krimsky S. The funding effect in science and its implications for
the judiciary. J Law Policy 2005;13:43–68.

9. Barnes DE, Bero LA. Why review articles on health effects of
passive smoking reach different conclusions. JAMA
1998;279:1566–70.

10. Lexchin J, Bero LA, Djulbegovic B, et al. Pharmaceutical industry
sponsorship and research outcome and quality: Systematic review.
BMJ 2003;326:1167–70.

11. Smith R. Medical journals are an extension of the marketing arm
of pharmaceutical companies. PLoS Med 2005;2:364–6.

12. vom Saal FS, Welshons WV. Large effects from small exposures.
II. The importance of positive controls in low-dose research on
bisphenol A. Environ Res 2006;100:50–76.

13. Kriebel D. Reanalysis: lessons great and small. Occup Environ
Med 2008;65:368–70.

14. International Agency for Research on Cancer. Silica, some
silicates, coal dust and para-aramid fibrils. In: IARC monographs on
the evaluation of carcinogenic risks to humans, vol 68.Lyon: IARC,
1997.

15. Report on Carcinogens, 11th edn. U.S. Department of Health and
Human Services, Public Health Service, National Toxicology
Program. http://ntp.niehs.nih.gov/ntp/roc/tocll.html (accessed 3
Jun 2009).

16. Hessel PA, Gamble JF, Gee JB, et al. Silica, silicosis, and lung
cancer: a response to a recent working group report. J Occup
Environ Med 2000;42:704–20.

17. Harber P, Saechao K, Boomus C. Diacetyl-induced lung disease.
Toxicol Rev 2006;25:261–72.

18. Kreiss K. Flavoring-related bronchiolitis obliterans. Curr Opin
Allergy Clin Immunol 2007;7:162–7.

19. Michaels D, Monforton C. Scientific evidence in the regulatory
system: manufacturing uncertainty and the demise of the formal
regulatory system. J Law Policy 2005;13:17–41.

20. Galbraith DA, Weill D. Popcorn lung and bronchiolitis obliterans: a
critical appraisal. Int Arch Occup Environ Health 2009;82:407–16.

21. Godlee F. The ethics of peer review. In: Ethical Issues in
biomedical publication. Jones AH, McLellan F, eds. Baltimore:
Johns Hopkins University Press, 2000:59–84.

22. Angell M, Kassirer JP. Editorials and conflicts of interest.
N Engl J Med 1996;335:1055–6.

23. Relman AS. New ‘‘information for authors’’—and readers.
N Engl J Med 1990;323:56.

24. Drazen JM, Curfman GD. Financial associations of authors.
N Engl J Med 2002;346:1901–2.

Debate

600 J Epidemiol Community Health 2009;63:599–600. doi:10.1136/jech.2009.089524


