analysls

Bad science in the headlines

Who takes responsibility when science is distorted in the mass media?
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his year has seen an intensification
Tin the debate on how scientific sto-

ries with societal relevance are
reported in the media. One cause was the
Korean stem-cell scandal, in which Hwang
Woo-Suk and colleagues claimed to have
cloned human embryos. Lambasting the
media for their part in distorting or sensa-
tionalizing scientific findings is not new,
but recent scandals—and some not so
recent—highlight the role played by ele-
ments of the scientific community itself.
Ultimately, each side must take an appro-
priate share of responsibility for the impact
that controversial or dubious research has
on the public.

When it comes to distributing blame for
misleading the public, most scientists are
quick to point to the media. In an analysis
of the public reporting of science in the
UK, published earlier this year by the
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ALASKA. SCIENTISTS ALL OVER THE WORLIII) ARE SHOCKED AT THE UNEXPECTED
DISCOVERY OF INSECT BONES IN ALASKA. ~WE WERE COMPLETELY SPEECHLESS

Social Market Foundation (SMF; London,
UK), the press in particular come under
fire for negative sensationalism that is
often to the detriment of the public good
(SMF, 2006). The report repeatedly cites
the media frenzy that began in 1998 when
Andrew Wakefield, a UK-based doctor,
suggested a link between the administra-
tion of the combined measles, mumps and
rubella (MMR) vaccine and the develop-
ment of autism in children. The news
reached the media through press releases
and a press conference. Relentless nega-
tive press coverage over the next five years
eventually led to a significant fall in MMR
vaccinations in the UK and elsewhere.
Many newspapers conveniently ignored
expert advice on the safety of the vaccine
in favour of attacking the UK government,
which defended the vaccine’s safety. “This
mistrust of the government and its motives
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coupled with a sensationalist tendency in
some parts of the press ... lie at the heart of
the problem,” the SMF report states.
“Particular difficulties arise when a scien-
tific story becomes a political one and bal-
anced scientific reporting is left behind in
the face of a ‘good’ political story.” It
seems too easy to blame the press, given
that the scientific community might have
had little chance to alter the course of this
runaway train. But a closer look at the sci-
entific beginnings of this and other media
disasters, such as genetically modified
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(GM) organisms, cloning and stem-cell
research, tells a different story.

Uncritical observers might interpret the
SMF report as a fair comment on the
media treatment of the MMR vaccine and
the claimed dangers of GM food and
crops. But the problems that it highlights
reveal failings in the scientific world as
much as irresponsible media coverage.
The media have always been unashamedly
interested in making money, but under
increasing competition for funding, sci-
entists are faced with similar ‘vices’ when
seeking recognition for their work.
Furthermore, although it is easy to blame
sensationalism and scandal-mongering by
the media, the scientific world, including
scientific journals, are willing accomplices
in many cases.

uch has been written about The
M Lancet’s decision to publish the

original paper by Andrew
Wakefield (Wakefield et al, 1998) and to
stand by it in the face of growing criti-
cism. In the meantime, it has emerged
that Wakefield failed to declare funding
from a group of parents wishing to take
the vaccine manufacturers to court, and
that the study itself had flaws (Fitzpatrick,
2006). Out of Wakefield’s 12 co-authors,
10 have since issued a ‘retraction of an
interpretation’, to distance themselves
from the suggestion that the MMR vaccine
might be causally linked to autism (Murch
et al, 2004). But it was the media—not the
research community, peer reviewers or
The Lancet—that brought the disturbing
facts to light. While the world is finally
getting to grips with the emerging details
of the Wakefield case, two examples
of seriously fraudulent research have
made headlines in 2006: the Korean stem-
cell scandal—the investigation of which
was actually precipitated by the media—
and the case of a biomedical researcher
from Norway.

It was a Korean investigative TV
reporter, Han Hak Soo, who began the
enquiry into the cloning of 11 human
embryo lines, reported in Science (Hwang
et al, 2004) and covered in newspapers
worldwide. It duly emerged that Hwang
not only violated ethical guidelines but
also fabricated data; his paper was later
retracted by Science (Kennedy, 2006). In
January, the Norwegian government began
investigating the conduct of researcher Jon
Sudbg from the Rikshospitalet Health Trust
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in Oslo. He and his colleagues had
claimed that anti-inflammatory drugs
could reduce the risk of oral cancer in
smokers (Sudbg et al, 2005), but closer
inspection revealed that 900 of the 908
subjects in the study had been invented.
The paper was later retracted by The
Lancet (Horton, 2006).

E when other aspects of societal

interest, such as politics or
health, have an impact on a

scientific story, it can quickly and

easily get out of control

At least in the Sudbg case, it was another
scientist who triggered the investigation:
the sister of the Norwegian Prime Minister,
who works at the Norwegian Institute of
Public Health. But the picture is gloomy:
seen from the point of view of the public,
not only has the scientific community been
rather slow in making and enforcing guide-
lines for codes of conduct, but its proudly
defended peer-review system is quite able
to miss flagrant fraud. One might well ask
who is scrutinizing research before it is
published. In the USA alone, 100 cases of
fraudulent research are reported annually
to the National Institutes of Health
(Bethesda, MD). But co-workers and lowly
postdoctoral researchers desperate for a
good reference rarely blow the whistle even
when they know of malpractice. Scientists
should perhaps take a closer look at their
own behaviour and how they mediate their
findings to the outside world; the problems
range from the surveillance of research
within an institute to the motivations of
scientific journals.

ment, scientists look to media coverage,

and through it public attention, as an
additional way to attract funding. Some
also use the media to spread their views
against the consensus of the scientific
community. Research institutions and
universities also use the media to bring
themselves to the attention of the public.
Issuing press releases and holding press
conferences on the publication of a ‘sexy’
paper are commonplace. The science that
enters the public consciousness in this
way does so without a thorough examina-
tion by the scientific community, and has
earned the fitting nickname ‘science by

I n an increasingly competitive environ-
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press conference’. Famous examples are
the claims by Stanley Pons and Martin
Fleischmann to have discovered cold
fusion in 1989, and Clonaid’s claim to
have cloned a human baby in 2002.

Science is increasingly ‘sold’ in a com-
petitive market, which is why many high-
profile scientific journals want to attract
‘sexy’ research to ensure that their scoop
will be covered by the media within hours
of publication. Harvesting the pearls of
research, journals exert tight control about
what can be made public and when;
“Journals control when the public learns
about findings from taxpayer-supported
research by setting dates when the research
can be published,” wrote New York Times
staff writer Lawrence Altman (2006).
“Increasingly, journals and authors’ institu-
tions also send out news releases ahead of
time ... so that reports from news organiza-
tions coincide with a journal’s date of
issue.” According to Altman, it is no sur-
prise that scientific findings are distorted
by the press: “...often the news release is
sent without the full paper, so reports may
be based only on the spin created by a
journal or an institution.”

Bad science has a devastating
effect on scientific communities
and, if it is reported in the media,
it can have a devastating effect on
the whole of society

Although journalists should—and gen-
erally do—conduct background research to
present a balanced story, genuine balance
is not guaranteed when the lead comes
from a lone scientist with a strong opinion.
“The way in which Andrew Wakefield’s
research was reported created the erro-
neous impression among the general public
that there were competing bodies of evi-
dence both for and against the vaccine’s
safety...” the SMF report states, continuing
*...by covering both sides of the argument
as though they had equal support amongst
the scientific community, the effect was to
give more weight to one side than was due
on the basis of evidence” (SMF, 2006).

In a similar critique of contemporary
journalism in the USA, Chris Mooney
described how ‘balanced’ coverage helps
the scientific fringe to capture headlines,
citing climate research and Clonaid’s
media stunt (Mooney, 2004). But even if
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good reporters are aware that the claims
of one side do not represent the views of
the larger scientific community, “...for
journalists raised on objectivity and tem-
pered by accusations of bias, knowing
that phony balance can create distortion
is one thing and taking steps to fix the
reporting is another,” Mooney wrote.
Apart from anything else, deadlines, pres-
sure from editors and competition
between newspapers often conspire to
make the task of unravelling the whole
truth behind a story infeasible.

With this background, a press release
or conference issues a licence to general
media expansion. As scientists are seen as
trusted authorities of public information,
they should be prepared to fight disinfor-
mation proactively to establish the true
balance of evidence. However, in a recent
survey of factors affecting science commu-
nication by scientists and engineers, car-
ried out by the Royal Society (London,
UK), only 2 out of 1,485 respondents
thought that the main reason to engage
with the non-specialist public was to
“combat negative images” or “combat [a]
bad job done by others” (Royal Society,
2006). Scientists generally do not like to
do battle in public, despite the fact that,
given the right support, most media will be
interested in the other side of a story. Most
countries have codes of journalistic con-
duct that explicitly demand balance,
accuracy and professional conduct, and
some have a press complaints commis-
sion. Ethical guidelines for scientists—
where they exist—tend to be institutional
rather than national.

nfortunately, when other aspects of
l l societal interest, such as politics or

health, have an impact on a scien-
tific story, it can quickly and easily get out
of control. Its direction is then firmly in the
hands of the chief editor, not journalists. In
this way, coverage of GM food became an
irresponsible mix of fact, fiction and
ridicule, for which the UK tabloid press is
largely to blame. Who else could have
thought up the brilliantly wicked front-
page headline “The Prime Monster’—
accompanied by a Frankenstein-like image
of Tony Blair—which appeared in the Daily
Mirror on February 16, 1999, in response
to the UK prime minister’s support for GM
crops? But it pays to remember that much
of the original impetus for “the great GM
debate” came from the opinions of Arpad

Pusztai, who claimed to have found evi-
dence of a possible health risk from eating
transgenic plant material (Ewen & Pusztai,
1999). A hitherto highly respected researcher,
he was arguably not given appropriate
institutional counselling on his controver-
sial research, leading him to go it alone
with the media in the form of a press
conference and TV appearance.

Journalism will never be a

cautious profession as long as its

aim is to find and communicate
events that are of interest to
broad sectors of society

The MMR saga also shows how certain
sectors of the media ignore important facts.
Negative coverage of the story in the Daily
Mail alone amounted to more than 700 arti-
cles in 1998, and continued unabated well
into 2003. But whereas its editor, Paul
Dacre, clearly supported the onslaught,
other newspapers’ editors were more scep-
tical. The broadsheet newspapers reported
Wakefield’s claims about the MMR vaccine
and the mainstream scientific response in a
largely balanced way until the story
became political in 2001.

Media reporting left the definitive nega-
tive mark because the general public read
newspapers, not scientific journals. Bad
science has a devastating effect on scien-
tific communities and, if it is reported in
the media, it can have a devastating effect
on the whole of society. Scientists who
behave unprofessionally, or use the media
to push a premature minority view or
fraudulent research, have generally found
themselves ex institutio quite rapidly, as
have Wakefield, Hwang, Pusztai and
countless others: the scientific community
has little mercy with its own kind. The
same is not necessarily true of the world of
journalism: Dacre has not resigned, nor—
on the whole—have other editors or corre-
spondents who have distorted a scientific
story. Media resignations do sometimes
occur, but mainly for legally punishable
misconduct such as libel.

any observers of the media-
M science wars still believe that the
public reporting of scientific sto-
ries would improve if only more scientifi-

cally trained journalists would go into the
media (SMF, 2006). What this assertion

©2006 EUROPEAN MOLECULAR BIOLOGY ORGANIZATION

science & society

misses is the fact that the media primarily
want journalists who can write interesting
stories of relevance to the general public.
Many of the most respected science jour-
nalists have no scientific background. Tim
Radford, former science editor of The
Guardian and one of the most respected
science writers in the business, started his
career as a general reporter with the New
Zealand Herald at the age of 16, and does
not have a university degree. John Noble
Wilford of the New York Times, a doyen of
science writing in the USA, started as a
general assignment journalist with The
Wall Street Journal. It was another non-
scientifically trained journalist, Brian Deer,
who methodically exposed the truth behind
the Wakefield case for the Sunday Times
and Channel 4 television in the UK, doing
what the biomedical research community
could not, or did not, do.

E when it comes to uncovering
fraud, freedom of the press and an
editor who backs an investigative
reporter can be superior to the
mechanisms of the scientific
communityE

But more importantly, it is plain folly to
think that a story of such interest to the gen-
eral public as the MMR vaccine would be
turned over to a scientifically trained writer
in the interest of scientific accuracy and
balance. ‘Irresponsible’ reporting is not
usually due to ignorance or lack of appro-
priate experience, rather it happens when
the original story takes on a broader signifi-
cance. It then falls into the hands of political/
current affairs correspondents and so-
called columnists—a prized species of
generalist who can artfully spin a tale that
ensnares readers with its relevance to their
lives. And in the final analysis, reporters
care about page space or air-time, editors
about boosting the profile of their publica-
tion, and owners of newspapers and TV
stations about returns on investment.
Demanding extra caution in the reporting
of scientific stories of high relevance to
the public would therefore be futile.
Journalism will never be a cautious profes-
sion as long as its aim is to find and com-
municate events that are of interest to
broad sectors of society.

Believing that one knows who is to
blame or who behaves better can result in
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an embarrassing corrective lesson. The
wrong-doings of the media are not as
common as is often claimed. Scientific
research is also an overwhelmingly honest
profession. But both the media and scien-
tists have misled the public on some
important matters. And when it comes to
uncovering fraud, freedom of the press
and an editor who backs an investigative
reporter can be superior to the mecha-
nisms of the scientific community, whose
members sometimes do not have the free-
dom and protection that they need in
order to speak out. Foundations, institutes
and media observers might present the
failings of journalism and ponder possible
remedies, but there are three sure ways for
the research community itself to con-
tribute to better media coverage of sci-
ence: deal with its own bad science before
it gets into the news, reign back media-
hungry journals, and be more proactive in
feeding good science into the news.
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Shedding a negative image

Research into their mechanism of infectivity reveals that prions might

have important biological roles

Ithough the idea of a protein as an
AiAnfectious agent emerged almost
0 years ago, the hypothesis only
became mainstream after Stanley Prusiner’s
seminal paper describing how proteins could
cause disease (Prusiner, 1982). Prusiner, now
a professor of neurology at the University of
California, San Francisco, USA, won the
1997 Nobel Prize in Physiology or Medicine
for his discovery of these proteinaceous
infectious particles, known as prions. After
some initial resistance, the scientific commu-
nity has now largely accepted that prions, by
misfolding and aggregating into larger
clumps, cause neurodegenerative diseases
such as scrapie in sheep, bovine spongiform
encephalitis (BSE) in cattle and Creutzfeldt—
Jakob Disease (CJD) in humans.

However, it is only in the past few years
that scientists have begun to understand the
molecular mechanisms behind infectious
proteins. Recent work on how prions propa-
gate their structural conformation by recruit-
ing other proteins helps to explain the
pathology behind the neurodegenerative
diseases that they cause, and also expands
the concept to other proteins and diseases.
As scientists gain a better understanding of
prions, these proteins are shedding some of
their predominantly negative image as
pathological aberrations of nature. In fact,
prions might have important biological roles
in both prokaryotic and higher organisms.

n exciting development came earlier
Athis year with the discovery that the
ability of prion particles to spread
infection depends on their brittleness
(Tanaka et al, 2006). Jonathan Weissman,
from the Howard Hughes Medical Institute
at the University of California, San
Francisco, USA, and colleagues showed
that the more brittle—and therefore less
stable—prion particles break into smaller
fragments more frequently. This creates new
seeding particles that, in turn, grow into larger
aggregates by recruiting new molecules of
the same protein.
Weissman and his colleagues conducted
their studies on yeast prions; although their

ability to cause infection is doubted by
many researchers, they transmit their abnor-
mal folding configuration to normal mol-
ecules in a similar way to mammalian prions.
Indeed, this research has been acknow-
ledged as an important step forwards, even
by leading scientists who are uncomfortable
defining yeast proteins as prions at all.
“I think it is fantastic work and it makes a lot
of sense,” said Adriano Aguzzi, a professor
of neuropathology at University Hospital
Zurich, Switzerland, and a leading expert
on prion diseases. “The idea that the more
brittle the prion, the faster its replication, fits
exactly with data we have been collecting.”

E the fact that proteins can cause
infection has been widely accepted
by all but a few hardcore dissenters

This work is just the latest chapter in a
story that began with Prusiner’s “protein-
only” hypothesis in 1982. The belief then
was that one particular protein—which
Prusiner called prion-related protein, or
PrP—imposes its structural conformation on
others, causing them to aggregate into
clumps that are generally infectious.
Subsequent work showed, however, that PrP
occurs widely in the cells of healthy mam-
mals, and that infection and disease is
caused only by particles that are folded in a
specific way. The normal form of the protein
was then called PrP€, with the C referring to
cellular, whereas the infectious form was
called PrP¢, with the Sc referring to scrapie.

Since 1982, research has focused on PrP
as the only known infectious protein occur-
ring natively in its normal form, but recently
a few other candidates have emerged,
notably among the amyloids. These are fib-
rillar deposits comprising a fibril protein and
additional molecules (Fig 1), which can
cause disease and have been shown to be
transmissible through a seeding mechanism
similar to that of PrP%. The most common
form of amyloid disease in humans is AA
amyloidosis, so called because it involves
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