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Abstract

This thesis is concerned with investigating the exaggeration of health-related
research in the media. Typically, research findings published in peer reviewed
journals are transmitted to the news via press releases created by universities and
journal press offices. Research has shown that exaggeration of key aspects of the
research relevant to the health-related behaviour of readers is often exaggerated
in the news. Observational research has shown that the presence of exaggeration
in press releases is related to exaggeration in the news (Sumner ef al., 2014).
Firstly, I report my largely successful replication of this key study using more
recent retrospective observational data. I show that discourse on openness in
animal research and exaggeration of findings is linked to positive changes in
science reporting.

The study in chapter three compares data collected before versus after the release
of Sumner et al. (2014) to detect any change the reporting of research findings
following the release of this high profile paper. Between the sample periods,
exaggeration in press releases had reduced, suggesting that press officers had
become more cautious in their reporting of research findings.

Chapter four describes a randomised controlled trial which directly modified the
output of press offices to observe whether press release content had a direct
effect on news. A high level of condition non-adherance meant that this “per
protocol” comparison was not possible. An “as treated” analysis demonstrated
the same relationship between press releases and news articles as in the

replication in chapter two, and the conparison in chapter three.
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vii

Chapter five reports a study which aimed to test the influence of press release
content on news selection and content using experimental methods. Journalism
students were given identical press releases which were modified between
participants and asked to select those which were newsworthy, and to write a
news article based on one of the press releases. Article topic significantly
predicted the proportion of stories selected as newsworthy, whereas
manipulations to press release content did not. There was no difference in the
content of participants’ news articles. Since this did not replicate the
observational results of previous chapters, the experimental setup may have not
been an accurate homologue of the varied real-world journalistic environment, as
students were probably behaving pedagogically, and were acting in response to
the same instruction.

To see whether the instruction given to participants could influence their output,
undergraduate psychology students were asked to rewrite articles in a way that is
either more concise, more appealing, or accurate to the source. Variation in
participants’s output was not explained by instruction, rather it was again
explained by the topic of the research. As participants’ free text comments from
chapter five suggest, this may be because the perceived level of interest in the
story is most impostant.

Finally, I draw conclusions relating to the improvement of reporting in the
science media process. It appears that there is no penalty for accurate reporting,
and the inclusion of important scientific details in health-related press releases.
Press officers should therefore follow the guidelines of the Academy of Medical

Sciences and the Science Media Centre.
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CHAPTER ONE — GENERAL INTRODUCTION
1.1. Dissemination of science
1.1.1. Introduction
Any scientist who publishes research today has to accept that the majority of
public exposure to their research findings will be mediated via the keyboard of a
journalist. For the general public, research findings are mostly inaccessible to
anyone who cannot afford to pay the hefty subscription fees to journals. Even if
they do manage to get hold of an open access research paper, the contents will
probably be too technical and impenetrable to understand. An Ipsos MORI
survey of 1749 UK adults aged 16-years and over found that 55% of people
agree that science is too specialised for most people to understand (Castell ef al.,
2014). In addition, research findings printed in journal articles are written with
an inductive writing approach, where the key conclusions are buried in the article
after significant qualification. This writing style introduces key concepts and
provides important definitions, before developing narrative and describing
findings that justify a conclusion. By contrast, news is presented in a far more
easily accessible ‘inverted pyramid’ writing style where the key conclusions are
presented at the start of the text, or in the title (Pottker, 2003). In this writing
style, the text starts with a lead sentence that summarises the key message. This
lead sentence should answer as many of the “W questions” as possible (when,
where, what, who, and why), to provide as much of the information of interest to
the reader. The information following the lead sentence is less important, and is
presented in order of decreasing relevance. Compared to the scientific writing
style, the inverted pyramid news writing style raises a few potential issues when

presenting scientific research. Firstly, the inverted pyramid style may have



become popular because the headline and the lead sentence have greater
communicative potential - to grab attention even for stories that are uninteresting
to the reader (Pottker, 2003). This limits the ability to adequately describe
complicated scientific findings that might require more than just one sentence.
The shortest form of scientific communication - the abstract — handles this task
by providing multiple sentences of background and qualification before
providing a sentence of conclusion comparable to a news lead sentence. But even
scientific abstracts have been found to contain unjustified conclusions (Yavchitz
et al. 2012). Secondly, the heavy focus on the lead sentence in the inverted
pyramid writing style means that details that are important to understand the
claim being made, such as caveats regarding the study design, are provided
further down the article body, and can be missed by readers. This means that
readers may be presented with information without justification; without the
extra information needed to understand how the information in the headline or

lead sentence was deduced.

1.1.2. Theories of science communication

1.1.2.1. Methods of outreach

The majority of scientific findings that are disseminated to the public are done so
through the news media. This type of relationship between science and the public
is a form of scientific outreach, where information passed from scientists is
essentially translated from the technical nature of science writing into articles
that are more understandable to the layperson. But outreach can also take the
form of events or organised by scientists, where the public are presented with

workshops or activities that aim to engage and inform. Such events can engage



parties in two-way communication in a way that newspapers and television news
cannot. However, the negative of face-to-face science communication is that it is
more time consuming and costly for a limited audience of tens to hundreds, as
opposed to the thousands or even millions that can be reached by traditional
news media (Bultitude, 2010). Social media is a more recent addition to the
outreach toolbox. Scientists such as Brian Cox can instantly broadcast
information to millions of people with very little effort. At the time of writing,
Brian Cox has over 2 million followers on Twitter, which is currently half a
million more than The Daily Mail Twitter account. Anyone can create a social
media account to disseminate research, but very few people can gain such an
outreach potential. Also, given the lack of credibility of social media, it is
difficult for a scientist to gain the trust of online viewers. This is why the
traditional channel of dissemination of information through news media is still so

successful.

1.1.2.2. Justification for outreach

When a new piece of information is discovered through the scientific method,
scientists engage in the prescribed form of communicating findings via peer-
reviewed publication in journals. Whilst this process is becoming increasingly
accessible to the public view, published scientific research articles are still
complicated and difficult to understand for the public. But why do scientists need
to perform outreach activities with their research at all? Research Councils UK
(2010) recommends that researchers engage in outreach for a number of personal
career benefits, including skills development, improving one’s personal profile,

and potential to form new collaborations and gain funding. Research Councils



UK, since renamed UK Research and Innovation, require that researchers
demonstrate impact and outreach activities as a condition of their funding. Much
of the funding for UK science activities comes from the public funds, so
regardless of whether there is personal benefit, or institutional requirement,

public outreach could also be seen as a duty to the public.

Outside of the personal benefits and institutional requirements, there has been a
great deal of discourse surrounding the need for outreach via science
communication for the public good. In the 1980’s, the emerging consensus from
social scientists was that the public were sceptical about science because their
lack of scientific knowledge (Dickson, 2005). As a solution to this, the
suggestion was that providing a higher volume of high quality science news
could improve the public lack of knowledge and overcome their scepticism. In
this ‘deficit model’ of science communication, the main objective became to
produce more, high quality science news content, and make it available to the
public (Dickson, 2005). By the early 2000s, the deficit model had become largely
discredited because accurate scientific information was not shown to increase
public trust in science (Sturgis & Allum, 2004). Take for example the case of the
NASA scientist David Morrison, who clams that his research activity has been
disrupted a number of times due to the need to answer questions from the public
regarding the theory that a fictional planet has been prophesised to collide with
Earth. Despite repeatedly providing scientific evidence that such a planet does

not exist, the phenomenon remains (Selk, 2017).



It appears the public do not base their decisions simply on accurate scientific
information; rather they base decisions also on religious, cultural, ethical,
historical, and personal concerns (Brown, 2009). In other words, a consideration
of the individual differences between people has changed the target of science
communication from being directed at ‘the public’ as a logical entity that simply
needs to digest more information, to being aimed at a diverse and dynamic public
(Einsiedel, 2007). Therefore the focus of science communication has moved
away from pure dissemination, towards dialogue (Felt, 2003; van der Sanden, &
Meijman, 2008), to accommodate the vast differences in public perception. This
further justifies other areas of outreach, such as social media, multimedia and

technology, and university-organised outreach events and public conferences.

1.1.2.3. Justification for accuracy

Given that the consensus is that the deficit model is no longer relevant, and that a
dialogue model (public involvement in discourse), and a participation model
(public participation in science-related activities) of science communication has
been emergent, consideration should still be given to the need for accurate
science communication. Clearly, providing scientific information to the public
cannot alone improve understanding of science, in the same way that a traditional
chalk-on-blackboard math lesson is not suitable for all learners. This should not
mean that the accuracy of science communication is relaxed in favour of
strategies to make scientific information more engaging. Whilst science
communicators need to create engaging content that can be shared in engaging
ways, they also need to ensure they act ethically in their reporting. The Society

of Professional Journalists published a journalistic code of ethics that highlighted



the need for accuracy in reporting, even at the cost of time and article format
(Society of Professional Journalists, 2014). This is because accurate information
should still be an underlying constant in the light of engaging methods of
communication, arguably even more so, since an increase in consumption of
engaging content could otherwise be a driver in the exposure to inaccurate
information. As discussed in later sections in this introduction, inaccurate

information can have devastating consequences.

There is evidence that the ethical concerns of journalists do occur in practice. In
the severe acute respiratory syndrome (SARS) outbreak in China, the role of
journalists appeared to change from that of reporter to that of public servant
(Wilkins, 2006). Reporting heavily focused on the disease and its mitigation, and
became more factual and informative, before following the pattern of returning
to normal following the decline in deaths from the disease (Aldeman, &
Verbuge, 2000). Though this is an extreme example, it does show that there are
underlying ethical considerations in science communication that can manifest as

increased accuracy.

1.2.2.4. The public need for information

In science communication, as with news in general, it is best practice for stories
to be published whilst they are still current. This can cause problems is science
communication because scientific findings are rarely breakthroughs; rather,
findings build upon previous work to add information and expand knowledge in
the field. This process means that evidence discovered today may be superseded

by new evidence tomorrow, which means that science news presented to the



public can appear contradictory or simply incomplete. In a story about
disintegration of ice sheets, uncertainty about the data meant that it was
published in a way that could misinform readers allowing them to underestimate
the risk of sea-level rise (Keohane, Lane, & Oppenheimer, 2014). Whilst it could
be stated that science communicators have a duty to disseminate such
information to the public to allow them to use it to make informed decisions, for
example about their own emissions, it could be argued that it is unethical to
provide information that could lead to negative outcomes. The Society of
Professional Journalists (2014) code of ethics states that journalists should
balance the public’s need for information against their potential harm, and to
recognise that simply having access to information does not provide an ethical
justification for publication. This also raises the question of whether there are
differences in scientific fields, or other characteristics about science stories that
make them more or less suitable for the public (Medvecky, & Leach, 2017). For
example consider the following two findings: ‘the consumption of almonds can
modulate mood’, and ‘a certain chemical has been found to have the appropriate
thermal efficiency for use in the propulsion of warheads’. It is debatable that if
the following findings were published on the same day, they are unlikely to be
seen as equally suitable for publication as news stories. Both sound like they
could be interesting news stories, but there is a difference between the two
articles in the balance between the public need for information, and the ethical
considerations of publishing such information. News related to health-related
research findings represents a case where the public need for information and the
ethical justification are strong. As is demonstrated below, the public also

frequently seeks health news.



1.2. People search for health information online

In the USA, the most common sources of information for new science research
findings were television news programmes (42% of respondents), other
television programmes (26%), and print newspapers (23%) (Castell et al., 2014).
Taking just the data for the youngest 510 respondents (aged 16 to 24), the second
and third most frequently used sources were online newspapers or news websites
(24% of respondents), and social networks (21%). So generally, people are
exposed to research findings through more traditional sources, but the shift to
online sources in younger people suggests that the Internet will be more
frequently used for obtaining scientific findings in future. These results also
indicate that news media outlets have a large potential for influence, since it is

their content being presented through most of the top information sources.

1.3. The scale of health-news

More people go online for health information everyday than go to see health
professionals in the US (Fox & Rainie, 2002). For the year 2000, it was
estimated that 52 million American adults relied on the Internet to make their
health decisions — for 2002 this estimation had risen to 73 million, and in 2006 it
was an estimated 80% of US Internet users, or 113 million adults (Fox, 2006). To
put this into perspective, the first iPhone was launched one year after the data
collected for this estimate, so it is now likely to be a much higher number.
Smartphone users more frequently access the Internet than computer users (Zach,
Dalrymple, Rogers, & Williver Farr, 2012), and accessing health information had
become the third most popular use of the Internet in all those aged 18 years and

older (Zickuhr, 2010). In recent years, it has been noted that excessive use of the



Internet to search for health related information has been associated with anxiety,

and this has been coined “cyberchondria” (Starcevic & Berle, 2013).

Health was the 8" most commonly reported news topic in the US between
January 2007 and June 2008 accounting for 3.6% of all coverage, ahead of
business, lifestyle, and sports news — just 5 months before the US Presidential
election, which accounted for over 20% of news stories. Specific diseases such
as heart disease and cancer are the most frequent health news topics, at 41.7% of
health news coverage. Cancer accounted for 10.1% of all coverage. Evening
television news (8.3%) and newspapers (5.9%) were the most frequent mediums
to report on health news. Online news by comparison only reported on health
issues 2.2% of the time, but the overall volume of online news is much higher
(The Kaiser Family Foundation, & The Pew Research Centre’s Project for

Excellence in Journalism, 2008).

Given the vast scale of the public’s potential reliance on health news for
information, it is worrying that around 75% of online health seekers responded
“only sometimes”, or “hardly ever/never” to a question about whether they check
the source of health information they find online. The Society of Professional
Journalists (2014) state in their code of ethics that journalists should take
responsibility for the accuracy of their work, but as is discussed below, health

news is not always accurate.
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1.4. Change of behaviour

In addition to finding so much of their health news online, people also change
their behaviour based on what is reported. The advertising industry is built on
trying to influence the behaviour of the consumer, and health-related behaviour
has been seen to change in conjunction with targeted media campaigns. In 2000,
anti-smoking TV campaigns aired in some areas across the United Kingdom
were associated with higher rates of smokers quitting and lower rates of ex-
smokers relapsing, in comparison with areas where the campaigns were not aired
(McVey & Stapleton, 2000). A review of health-oriented mass media campaigns
found that active campaigns were associated with concurrent or subsequent
changes in behaviours related to the focus of the campaign (Wakefield, Lokin &
Hornick, 2010). For example, a news campaign surrounding the World
Transplant Games Federation was associated with an increase in organ donations
in cities where the campaign was active, but these increases were not sustained
when media exposure stopped (Slapak, 2004). Behaviour change has also been
measured in relation to news reporting directly on published research. In
Australia, sales of iodised salts increased in the weeks immediately following
news reports of a study highlighting the issues with iodine deficiency, and the
benefits of consuming iodised salt (Li, Chapman, Agho, & Eastman, 2008).
Similarly, in a review of 20 interrupted time-series studies, five examining news
reports of health findings and a further 15 reporting on mass media campaigns,
all were found to be related to a change in their related outcome measures (Grilli,
Ramsay, & Minozzi, 2002). The studies examining news coverage of health
related-issues found that following coverage there was a reduction in incidence

of Reye’s Syndrome (Soumerai, Ross-Degnan, & Kahn, 1992), an increase in use
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of HIV counselling services (Tesoriero & Sorin, 1992), an increase in use of
mastectomy in breast cancer patients (Nattinger, Hoffmann, Howell-Pelz, &
Goodwin, 1998), a reduction in the use of calcium channel blockers (Maclure et

al., 1998), and a reduction in hysterectomy rates (Domenighetti et al., 1988).

1.5. Science-news controversy

The studies reviewed by Wakefield, Lokin, and Hornick (2010), and Grilli,
Ramsay, and Minozzi, (2002) generally reported cases where campaigns and
interventions were associated with positive changes, or a reduction of negative
changes in health related behaviours. But perhaps the most high profile cases of
media impact are the controversies related to negative changes. In the most
famous example for health-related findings, the discredited link between
vaccines and autism remains a persistent perspective in the media (Poland &
Spier, 2010). There have been cases of unvaccinated individuals causing
outbreaks of measles in populations where measles had been previously
eliminated. In one case, an unvaccinated individual triggered an outbreak of a
strain of the virus that spread to 34 others. Of these infected individuals, 31 had
previously declined vaccination primarily due to concerns of the vaccines
adverse effects (Parker et al., 2006). In another case in 2008, a single
unvaccinated child infected 11 others with measles; the parents of the majority of
the unvaccinated children cited concerns with adverse effects (Sugerman et al.

2010).

The origin of this rekindled concern with adverse effects of vaccines was the

press relations follow-up to a now retracted study that tentatively suggested a

11
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link between vaccinations and a syndrome characterised by a bowel disorder and
cognitive issues. The study used a small sample of self-selected participants, with
a confounded self-report outcome measure, and was later found to contain
fraudulent data, and was led by an author with a major conflict of interest
(Godlee, Smith, & Marcovich, 2011). The original report also actually made the
conclusion that it “did not prove an association between measles, mumps, and
rubella vaccine and the syndrome described. [...] Published evidence is
inadequate to show whether there is a change in incidence or a link with measles,
mumps, and rubella vaccine”. Despite this, an Internet search for the exact phrase
‘vaccines cause autism’ will no doubt yield recent articles reporting this
fabricated statement of relationship. The subsequent press release from The
Royal Free Hospital School of Medicine (Hutchinson, 1998) did not actually
exaggerate these claims, but the subsequent press tour of the principal author of
the original study contained discussions of a “gastrointestinal origin of autism”
linked to “damage caused by the MMR vaccine” (Autism Network for Dietary

Intervention, 1998).

1.5.1. A note on ‘exaggeration’

The term ‘exaggeration’ will be used throughout this thesis, and although it is
discussed later in this chapter, and in further chapters, this is a good example to
expand upon. Exaggeration in science media can be defined in multiple ways
depending on the context — such as cases in news in comparison to what the press
releases said, or in comparison what journal article did. It could be said that a
news article reporting on a study of mice could be exaggerated if it stated a

recommendation for humans, or simply if the news article was published with a

12
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photo of a human whilst reporting on findings in mice. Perhaps the most obvious
form of exaggeration is that of statements of relationship (as in the above case of
the vaccine scare). That is, when the relationship between two variables is
overstated in comparison with the source article. For example, if a journal article
states that ‘a sedentary lifestyle is related to increased apathy’, a news article
could be deemed to have exaggerated if it stated that ‘sedentary lifestyle leads to
apathy’. The correlational language - ‘related’ - is exaggerated to be causal -
‘leads to’. If an observational study reported that ‘vitamin D reduces fatigue’,
this would be an exaggeration of the inference that is justified by the study
design. If a news article then went on to say ‘fatigue is cured by vitamin pills’,
this could be classed as exaggeration of what the study did, but not what the

study said.

This interpretation uses the term ‘exaggeration’ to label instances where the
change in information from one article to another is unjustified. It is noted from
personal conversations with press officers that ‘exaggeration’ could be seen as a
negative term, potentially implying that an inflated claim had been written on
purpose. In this thesis, exaggeration merely defines information in excess of its

source.

In previous research there have been a number of different ways of interpreting
the differences between articles in science communication. Schwartz, Woloshin,
Andrews, and Stukel (2012) based their interpretation on the presence or absence
of quality measures in health-related news reports, in comparison to their source

press releases. The quality measures used were the presence of basic study facts,

13
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study limitations, the main results, and harms of interventions. A news article
containing such details would be rated as higher quality than an article without
such details. For comparisons of the results of the research, this method only
allows for recording the presence or absence of a quantified result, and whether
the result was quantified with the correct statistic, but it does not allow for a
comparison of different levels of the same information, such as the different
levels of a relationship between variables described previously. This limitation is
only due to the quality measure of Schwartz, Woloshin, Andrews, and Stukel
(2012) being a binary measure. The term ‘quality’ can actually be applied to
exaggeration, given that a lack of exaggeration in a news article would classify
the article to be high quality. ‘Exaggeration’ is simply a binary interpretation of

the comparison between articles.

Similarly to Schwartz, Woloshin, Andrews, and Stukel (2012), Schwitzer (2014)
assessed news articles on whether they adequately covered each of ten criteria
such as quantifying benefits, evaluating quality of evidence, and whether the
article quoted independent sources. This is similar to the coding of Schwartz,
Woloshin, Andrews, and Stukel (2012), and could be interpreted as measures of
quality. Schwitzer (2014) focused purely on news about new medical tests and
equipment whereas this thesis is concerned with all news reporting research
findings relevant to human health, with a main focus on the accuracy of the main
statement of relationship, the sample stated, and advice given. In this regard, the
methods of Schwitzer (2014) and Schwartz, Woloshin, Andrews, and Stukel

(2012) are both too restrictive, as some of the assessments would not be relevant.
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1.6. Inaccuracies in news

It is unlikely that health-news readers are frequently exposed to scandals of the
magnitude of the vaccine controversy, but unintentionally inaccurate stories, or
stories lacking important scientific details are common. An analysis of 2050
health news stories reporting on health-interventions (such as reports of new
drugs) scrutinised each article for 10 features that were considered to be
important for readers to make informed decisions (Schwitzer, 2015). The
features scrutinised were whether the article covered costs, benefits, and harms
of intervention, and whether it evaluated the quality of evidence, widened the
diagnostic boundaries of the treatment, quoted independent sources, compared
the treatment to others, mentioned availability of the intervention, assessed
treatment novelty, and whether it relied solely on the press release. These
features were selected as those that are seen as the most important pieces of
information when reporting on new treatments. Over 60% of news articles did
not satisfactorily quantify harms, benefits, and costs of the intervention. An
independently developed news quality rating system was developed to analyse
health advice in Australian magazines and newspapers (Wilson, Bonevski, Jones,
& Henry, 2009). This rating system was similar to that used by Schwitzer (2014)
and Schwartz, Woloshin, Andrews, and Stukel (2012) in that it listed specific
features that, if missing, would indicate a low quality news report. Some of the
criteria were identical to those used by Schwartz, Woloshin, Andrews, and
Stukel (2012), and Schwitzer (2014), such as mentioning harms of treatment, and
whether the report was based on anecdotal evidence, but with additions such as
the article containing advertisements, and the author having a conflict of interest.

Using this rating system to create a satisfaction score for each article, it was
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shown that the highest average score was 58%, attained by broadsheet
newspapers, but all other news sources scored less than 50% satisfaction
(Wilson, Bonevski, Jones, & Henry, 2009). So what is the reason for such
seemingly low quality news? To try to answer this question we need to consider

the environment in which journalists operate.

1.7. The Journalistic Environment

In an investigation of the number of newsroom employees, newsroom revenues,
and the quantity of newspaper content produced between 1985 and 2004, Lewis,
Williams, & Franklin, (2008a) showed that whilst resources and staff had
remained fairly constant, total newspaper content more than doubled over the
same period. This finding is purely based on physical newspaper content; the
inclusion of growth in online news would likely make this figure much higher. In
a linked survey of 42 journalists, the majority stated that they felt that they had to
produce more content than they had to a decade previously. The majority of
these same journalists also indicated that they use press relations material
sometimes, or often, to inform their stories, with health-news stories being the
most common to be informed by press releases (Lewis, Williams, & Franklin,

2008a).

Press releases are summaries of more complex events or findings produced by
public relations employees and are integral in the dissemination of research
findings (figure 1.1). A press release is often written in conjunction or under
consultation of the original author of the research paper, but typically using the

similar inverted pyramid style used by journalists, which is a more easily
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digestible format than the inductive style used by journal articles (Pottker, 2003).
Scientific journals and universities frequently produce press releases to inform
the media about new research findings. In an analysis of 90 news reports based
on research published in the Lancet and The BMJ medical journals, around 80%
had been initially issued as a press release by the journal (Entwistle, 1995). Press
releases are now so commonly used that journalists report that the daily task of
sifting through their email inboxes for stories amongst press releases is a time
consuming task in itself (Williams & Clifford, 2009). A study of 53 local
television health-news reporters in United States showed that their news stories
are most frequently motivated by the direct contact from a public relations
spokesperson (~50%), or by a press release (~45%). By contrast, only around
20% of the respondents indicated the medical journal as a source of motivation

(Tanner, 2004).

The compounding of more work for journalists to do, in less time, with fewer
resources, makes the press release an attractive resource. Davies (2009)
suggested that this environment had led to what he coined “churnalism”.
Churnalism is a neologism combining ‘journalism’ and ‘churn’ to suggest the
practice of journalists churning out articles at high frequency. The busy
newsroom environment, the requirement to create new content as frequently as
possible, the short turnaround times for new articles, and the availability of press
releases as information subsidies which are seen to contain most of the
information required for a news report, means that journalists have been accused
of a greater focus on information reproduction rather than curation (Davies,

2009).
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Regarding health-related research, churnalism is the heavy reliance on university
and publisher press releases, to create newspaper articles. Indeed, the synthesis
of the term ‘churnalism’ was based on the finding that the content of around 40%
of news stories reporting on health and nature are entirely or mainly reliant on
the content of press releases (Lewis, Williams, & Franklin, 2008b). If churnalism
is a persistent practice, it would follow that there would be a high proportion of
similarity between press release content and news content. This supports the
findings of Schwartz, Woloshin, Andrews, and Stukel (2012), that there is an
association between the incidence of their quality measures in press releases and
news. Although, the news articles did not always state the features mentioned in
the press release, and news articles were found to sometimes contain relevant
information that was not present in the press release. This suggests that
churnalism, in practice, is not a simple copy and paste of information from press
releases. Rather, journalists will be relying on press releases for a great deal of
information, but they will supplement this with information sought from other

sources, or from their own interpretation.
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Figure 1.1. The typical science news process. Research papers inform press
releases, which in turn inform news stories. Grey arrows indicate authorship.
Black dotted arrows indicate the dissemination of information in person-to-

person interactions.

However, if the quality and accuracy of news is generally thought to be low, but
there is at least some level of reliance on press releases, it follows that focus
should be directed towards the quality and accuracy of press releases. In data
reported above, Schwitzer (2015) showed that a large proportion of news articles
reporting on health interventions miss out important details. But in the same
analysis, it was shown that inclusion of these important features was as
unsatisfactory, if not worse, in press releases reporting on the same stories.

The content of press releases, and their role in the communication of accurate
information is the focus of the studies by Sumner et al. (2014), Schwartz,
Woloshin, Andrews, and Stukel (2012) described below, and the main focus of

this thesis.
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1.8. The role of the press release — key studies

The interaction between the press release and the news article is clearly
important in understanding the presence of inaccuracies in health reporting.
The following are summaries of key empirical studies investigating the
relationship between information contained in press releases, and the same

information contained in the news.

1.8.1. Schwartz, Woloshin, Andrews, and Stukel (2012)

The aim of this study was to test the relationship between the quality of health-
related information in press releases and news. A sample of 343 news articles
reporting on the findings of research reported in 68 press releases issued by
medical journals was collected. Each article was assessed by two independent
raters based on whether articles contained or omitted: 1) quantification of
absolute risks, 2) harms of the interventions, and 3) limitations of the research.
These aspects are important to provide an adequate assessment of the quality of
new health findings, but have previously been found to be absent from press
releases (Kuriya, Schneid & Bell, 2008). This type of study is extremely time
consuming to perform. Given the amount of time it takes for coders to assess
each article, Schwartz, Woloshin, Andrews, and Stukel (2012) had to take a

stratified sample of less than half of the news stories that were actually available.

The average number of news articles to contain each of the quality features was
compared for press releases that contained the features, omitted the features, or
for research findings that were not published in a press release. The findings,

displayed in table 1.1 showed that news was more likely to contain information
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about absolute risks, harms, and limitations when the press release did, versus

when it did not contain the same information. Given the retrospective

observational nature of this research, it cannot be concluded that the quality of

press releases (as measured by presence or absence of the tested characteristics)

actually causes news to be exaggerated because this is merely an association. Just

because a news article reports contains content related to that present in the press

release, it does not necessarily mean that the information was directly sourced

from the press release. However, even in the absence of a confirmed causal link

this research should provide impetus to improve quality of press release content

if that content ends up in the news.

Table 1.1.

Data taken from Schwartz, Woloshin, Andrews and Stukel (2012) showing the percentage of
news articles containing important characteristics about health research for press releases that

contained or omitted the same characteristics. The difference between percentages of news for
press release conditions was significant across all quality measures.

Quality measure  Presence in press release (PR) % of news adequately reporting measure

Absolute risks Present 53
Absent 9

Harms Present 68

Absent 24

Limitations Present 48

Absent 16

1.8.2. Sumner et al., (2014)

1.8.2.1. Justification

Schwartz, Woloshin, Andrews, and Stukel (2012) demonstrated that the quality
of press releases is related to the subsequent quality of news, but for the specific
nuances of medical findings. The increase in news quality in this regard would
be a positive outcome, but in its own right. In other words, a reader who is

presented with more accurate information about the nuances of scientific
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findings may be no better informed, and have no increased positive attitude
towards science than if the information was inaccurate (Sturgis & Allum, 2004).
An outcome of high importance would be the behavioural outcome related to
information presented in the news, such as the examples given previously in this

introduction.

Sumner et al., (2014) performed retrospective observational study, similar to
Schwartz, Woloshin, Andrews, and Stukel (2012), but instead focused on the
three categories of accuracy that were deemed to be the most important regarding
behavioural implications for the reader: statements of relationship between
variables, human inference from non human research, and advice to the reader.
All three categories were framed in terms of exaggeration in press releases and
news related to the content of the journal article, so the magnitude of exaggerated
information relevant to human behaviour could be tracked in the transfer from

press releases to news.

1.8.2.2. Exaggerated statements of relationship

The inverted pyramid writing style of news articles means that the conclusions of
health-related findings, often relationships between variables, are printed
typically in the first few lines of the main body of text, or even the headlines.

The relationship statement is therefore the primary piece of information that
readers see when they read news articles. Given that the average visit time to US
online newspapers was around 2.4 minutes in 2017 (Pew Research Centre,

2018), it is likely that the statements of relationship in news articles are read

more than any other aspect. As discussed previously, it is the headline statements
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of news (such as “sausages cause cancer”), which are likely to alter behaviour. In
the two weeks after news reports of the World Health Organisation report that
processed meats cause cancer, sales of bacon and sausages had dramatically
reduced (IR, 2015). Exaggerated statements of relationship in press releases and
news were classified as those that made a stronger statement (containing a higher

level of causal inference) than the source journal article.

1.8.2.3. Exaggerated inference from non-human research

In addition to analysis of statements of relationship, Sumner et al. (2014) also
examined the reporting of animal research. Only 10% of animal studies ever
make it through to a human application (Van der Worp et al., 2010), so reporting
animal research in the news as if it was relevant to human health could have a
detrimental effect if people change their behaviour based on this information.
Exaggerated reporting of animal research was operationalised as cases where
articles made inferences about humans based on animal research. Since Sumner
et al. (2014) compared what the press release and news articles said, to what the
journal article said, and not what the journal article did, this means that
exaggeration in the journal article would not have been detected. In other words,
if the journal article made an inference about humans, but the sample of the study
was mice, the press release and news would not be labelled as exaggerated if
they also make human inferences. This method was seen as protective of the
press officers and journalists - it did not punish them for being misled by the

journal article.
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1.8.2.4. Exaggerated advice

Exaggerated advice was defined as advice that was present in the news or press
release that was not present in the journal article, or as any advice that was more
direct. For example, if the journal article were to state ‘general practitioners
should reduce patient’s reliance on calcium supplementation’, the press release
would be deemed to have exaggerated if it included the more direct advice

‘patients should stop taking calcium supplementation’.

1.8.2.5. Findings

Sumner et al. (2014) examined 462 press releases, and 668 associated news
articles for three types of exaggeration. Results showed that when press releases
contained exaggeration, news articles were more likely to contain the same
exaggeration than when press releases did not. For statements of relationship,
when press releases did not contain exaggeration, only 18% of news articles
contained exaggeration. When the press release did contain exaggeration, the
news was much more likely to also contain exaggeration, at 82%. For sample
inference, 10% of articles contained exaggeration in the absence of press release
exaggeration, and 86% of news contained exaggerated sample inference when
press releases did. For advice, 17% of articles contained exaggeration in the
absence of press release exaggeration, and 58% of news contained exaggerated

advice when the press release did.

1.8.2.6. Interpretation
The strength of the relationship between press releases and news is striking. On

the one hand it makes sense to conclude that journalists must be practicing
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‘churnalism’ (Davies, 2009) — given that exaggerations in press release content
are likely to end up in news. But this should be seen as an opportunity for press
offices to make amendments to their practice, rather than as a problem with
journalistic practices, for journalists to resolve. From a research point of view
questions are raised about the mechanism by which information in press releases
is absorbed by the news. The retrospective observational nature of Sumner et al.
(2014) means that inferences regarding the apparent transfer of information
between press releases and journal articles cannot be made. Experimental
research is needed give better control to understand whether news writers will
pick up experimental manipulations to source material. If modifications to
important study related information, such as the statement of relationship
between variables, are picked up by the news, this would place a greater impetus

on the press release to ensure accurate news.

1.9. Synopsis

This thesis is concerned with the relationship between press releases and news
articles, and is split into five sections. Chapter two is a direct replication of the
work of Sumner et al. (2014), the first paper conducted by the InSciOut research
group, of which I am a member. This is important for two reasons. Firstly, the
findings of that paper are an important justification for all of the team’s
following research, including the studies reported in this thesis. Secondly,
replications are becoming increasingly seen as critical for the health of science in
general, and should be seen as an important undertaking for early career

researchers.
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Given the controversy that originally motivated the research reported by Sumner
et al. (2014), and the subsequent high level of interest in the findings of the
research, chapter three investigates whether the content of science
communication changed in response to the release of the paper (Sumner ef al.,

2014).

The following three chapters move to experimental methodology to investigate
the potential effects of press release content on subsequent news article content
and selection. Chapter four reports my contribution to a multi-year, multicentre,
randomised controlled trial in which we manipulated the content of real-world
press release prior to their publication in order to test the effects of manipulations
to statements of relationship and caveats regarding study design on subsequent
news coverage. This study reported in this chapter has been submitted for
publication: Adams, Challenger, Bratton, Boivin, Bott, Powell, Williams,

Chambers, and Sumner (manuscript submitted for publication).

The experiment in chapter five investigates the same manipulations to press
releases on the selection and content of news, but in a more controlled
experimental setting using masters-level journalism students. The nature of this
experiment allowed for the comparison of the effect of press release content
using almost identical press releases between-subjects. This study was designed
to compliment the randomised controlled trial reported in chapter four. The
phase of this experiment reporting on the effects of press release content on news

selection is included in a paper submitted for publication: Bott, Bratton, Diaconu,
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Adams, Challenger, Boivin, Williams, and Sumner (manuscript submitted for

publication).

Chapter six reports on an experiment investigating the effect of writing-style
instructions on the content of science articles. In this study, undergraduate
participants are tasked with writing an article based on a health-related press
release, but under the explicit instruction to either write accurately, in a more
concise way, or in a way that is more appealing. This is to test whether the

motivation for writing an article might affect its content.

27

Finally chapter seven discusses the thesis and its implications for the reporting of

health-findings. I make the argument that there appears to be no penalty for

accurate science reporting, but the potential for negative outcomes without

careful practice of press relations. There is enormous potential for improvements

in the science media process.
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CHAPTER 2 - REPLICATION
2.1. A note on contribution
I joined the project after the data collection phase and became responsible for
data handling and organisation of the coding regime, as well as completing a
significant portion of the article coding. I then performed the data analysis. The
InSciOut research group conceived the data collection method. Dr. Louise White
(research assistant), Dr. Rachel Conde Adams (post-doctoral researcher), and
Aime¢ Challenger (research assistant) performed the search for press releases,
journal articles, and news articles. These, in addition to Seemu Ali, Jemma Pitt,
and Thomas Casey (undergraduate students) assisted me in coding the articles
and performing inter-rater consensus checks. The InSciOut research group
created the coding sheet used to record data; this coding sheet is a modification
of that used in the previous study (Sumner et al., 2014). Data from Sumner et al.
(2014) are presented for comparison throughout this chapter and are indicated
appropriately. Dr. Geoffrey Megardon (post-doctoral researcher) assisted with

data handling by creating an SQL database.

2.2. Introduction
The following study is an attempt at replication of the findings of the study by
Sumner et al. (2014). Outlined below are the events that became the impetus for

the research.

Between August 6", and August 11" 2011, riots were taking place across the
United Kingdom (Rogers, Sedghi, & Evans, 2011). The first incident took place

in Tottenham on Saturday 6™ August, when protests regarding the killing of
y g p g g
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Mark Duggan by police on Thursday 4™ August turned violent. Over the next
few days, numerous riots occurred across the country in which thousands of
individuals took part in vandalism, looting, and violence, resulting in the mass

deployment of police.

Just prior to the riots, researchers at Cardiff University, The Johns Hopkins
University, the Kennedy Krieger, and University College London published a
study examining the relationship between y-amino butyric acid (GABA)
concentration in the dorsolateral prefrontal cortex, and the urgency facet of
impulsivity in a sample of males (Boy et al., 2011). The study described a
correlation between the concentration of GABA and variation in the urgency
trait, where lower concentrations of GABA were associated with higher scores
on measures of urgency. The conclusions were that at most, this finding could
help to clarify the relationship between GABA and psychiatric disorders that are
characterised by certain cognitive symptoms. Despite this simple finding,
subsequent media coverage included claims that were not present in the research
paper. For example, the newswire service of the Press Association released an
article entitled “Brain chemical lack ‘spurs rioting’”; a headline that could be
interpreted to imply that GABA concentration in the dorsolateral prefrontal
cortex caused individuals to participate in the riots. The use of quotes around the
term ‘spurs rioting” implies that previous authors have used the term, but there
was no reference to rioting in the original research article. The Daily Mail ran the
headline “Rioters have 'lower levels' of brain chemical that keeps impulsive
behaviour under control”; again, relating the research finding to the behaviour of

rioters. The headline published by The Sun reported on a “Nose spray to stop
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drunks and brawls”; a statement devoid of the variables actually reported in the
study, and adding a further layer to the findings implying that the potential

negative effects of impulsivity could be cured by administering a drug.

The three news articles mentioned above were retracted or changed, but at the
time of the riots were discussed in a Guardian article by two of the authors of the
original research, and a colleague (Sumner, Boy, & Chambers, 2011). The article
titled “Riot control: How can we stop newspapers distorting science?” did not
entirely lay blame on journalists, but it strongly raised concerns about the
distortion of science in the media. Specifically that the already compromised
Press Association newswire story appeared to act as the main source of
information for further news articles, meaning that the article’s inaccuracies were
proliferated and exacerbated by the “zombie-like repackaging” (Sumner, Boy, &
Chambers, 2011) of information by journalists. The article also laid some blame
on journalists and editors for the lack of regard for the reputation of scientists
and the lack of regard for public understanding. This prompted discourse
amongst stakeholders in the science news process, which lead to a debate at The
Royal Institution (The Royal Institution, 2012). The debate was intended to act
as a stage for the deliberation, from both the scientists’ and the journalists’ points
of view, of practical steps to take towards improved communications (Scott,

2012).

The emerging story is that much of the blame for exaggeration attributed to
journalists by scientists, and the blame for poor communication skills attributed

to scientists by journalists had overlooked the intermediary step in their
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communication — the press release. Williams and Clifford (2009) conducted a
study canvassing the opinions and experiences of 89 current and former
journalists, and five senior news editors. Their survey and focus group data
revealed that the modern pressures of the journalistic environment, such
increased workloads due to multiplatform news production, the mandatory
requirement for covering an increasing calendar of perennial topics, and the
battle to not be left out by missing a good story that a competitor publishes (so
called “pack-journalism”), leaves less time for core journalistic work, like fact
checking and independently investigating new stories and alternate sources. Such
pressures mean that the press release is seen as an increasingly attractive
resource for journalists looking to quickly produce content, since press releases
are already presented in a more digestible format for the general reader, and are
emailed to journalists daily. Davies (2009) suggested that this environment has
fostered the “churnalism” behaviour, or the heavy reliance on press releases, to
the extent that science news articles are largely reproductions the content already
provided by press officers. This was based on the finding that the content of
around 40% of news stories reporting on health and nature are entirely or mainly

reliant on press releases (Lewis, Williams, Franklin, Thomas, & Mosdell, 2006).

Researchers from Cardiff University involved in the debate at the Royal
Institution, along with other colleagues from Cardiff University formed the
multidisciplinary InSciOut research group to investigate the relationship between
press releases and news. Their focus was on the three exaggeration types
described in chapter 1: the introduction of new advice, or the inclusion of more

direct advice than the journal article; the use of a stronger statement of
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relationship between the two variables reported on in the journal article; and
inference regarding humans based on non-human research. Using data from press
releases published in 2011, Sumner et al. (2014) examined the presence of all
three types exaggeration in press releases and news articles using the journal
article as the baseline. News articles reporting on exaggerated press releases
were found to contain the same type of exaggeration more frequently than news
articles reporting on press releases that were representative of the journal articles
(in other words, press releases that did not contain exaggeration). Furthermore,
exaggeration in press releases was not associated with an increased likelihood for
news to report on the story — nullifying the potential argument that exaggeration
would make press releases more appealing in the e-mail inboxes of journalists,
and be more likely to be turned into a news story. Though observational, these
findings contributed to the notion that the press release is an important part of the
science communication trajectory. This was not the first study to demonstrate a
relationship between news content and press release content. Previously,
Schwartz, Woloshin, Andrews, and Stukel (2012) demonstrated that when
absolute risk, harms relating to interventions, or research limitations were
presented in the press releases from major medical journals, the news was more
likely to report the same important facets of the research. As a further step, when
no press release was produced, news was more likely to include this important
information than when press releases were produced but did not contain such
information. This suggests that poor quality press releases could be worse for

news than no press release being issued.
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Both of the mentioned studies, whilst contributing strong findings, were based on
retrospective observational designs. There is a need for experimental data to
conclude whether press releases have a significant effect on news articles when
other factors are accounted for. The InSciOut team devised a randomised
controlled trial to discover whether interventions in the science communication
cycle could affect news content. In order to take a baseline measurement of the
exaggeration present in science communication just prior to the commencement
of the trial, health-related articles were sampled from two time-points: the period
of January to June 2014, and January to June 2015. Given the discourse outlined
above, and the level of discourse following the release of the results of Sumner et
al., (2014) (as identified by the article’s high Altmetric score), this dataset also
enables an analysis of the potential impact of the findings of Sumner et al.
(2014). This existence of this dataset provides a unique opportunity to attempt a

replication of the findings of Sumner et al. (2014).

Schat, Bossema, Numans, Smeets, and Burger (2018) published a smaller scale
replication of the Sumner et al. (2014) using 129 health-related press releases
from Dutch universities and 185 associated news articles collected in 2015. The
relationship between exaggeration in press releases, and exaggeration in news
was still present in the data, with higher levels of exaggeration present in news
articles reporting on exaggerated press releases. Contrary to the findings of
Sumner et al. (2014), Schat et al. (2018) found that press releases with
exaggeration were more likely to be picked up by the news than press releases

that did not contain exaggeration.
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The present study aimed to at