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ABSTRACT IN ENGLISH

Mass media and social networks are important seswteisseminating and communicating
clinical research. The term “spin” is usedhen the presentation and interpretation of the
results of a study is distorted by the authors nind@ally or unintentionally. Spins
exaggerate the beneficial effects of interventiand underestimate adverse effects.

The main objectives of this PhD were (l) to asshegprevalence of spin in health news, as
well as identify and classify different strateg@sspin; (ll) to identify factors associated
with dissemination of research results throughreninedia, and (lll) to explore how results
of a trial reported with spin were disseminateth scientific community and online media,
using the 2014 DAPT trial as a case study.

For the first aim, we performed a cross-sectiomadlys of health news and described the
distortion of research results of studies evalgaan intervention in Google health news.
We developed a classification of spin for healttvé@and showed a high prevalence of spin.
For the second aim, we performed a cohort studgrotles evaluating cancer treatments
and identify factors associated with high onlinedraeattention. The primary outcome was
the attention received by media and social netwonesasured by Altmetric score. Our
results highlighted the importance of open accadspaess releases.

Finally, we performed a systematic review of aitamtreceived by media and social
networks surrounding the DAPT study which were regab with spin and undermine the
adverse effects of the treatment. We showed tleaintierpretation of results by authors was
rarely criticized.

These results highlighted the importance of spinmass media and provided a tool
(classification of spin) to improve the dissemioatof research results.

Keywords: Spin, Health news, Cancer treatments, Online maitiéntion, Altmetric score,

Dissemination
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RESUME

Les medias et les réseaux sociaux constituent anee importante de diffusion et de
communication des résultats de la recherche ckniga terme « spin » est utilisé lorsque la
présentation et I'interprétation des résultats d'étude sont déformées par les auteurs que
ce soit intentionnellement ou involontairement. kpgs exagerent les effets bénéfiques des
interventions et sous-estiment les effets indékgab

Les principaux objectifs de ce travail étaientdBvaluer la prévalence des « spins » dans
les articles de presse, d'identifier les différentgratégies de spin et de développer une
classification de spin ; 2) d’identifier les factewassociés a une diffusion des résultats via
les réseaux sociaux et 3) d'étudier comment laslest scientifiques rapportés avec des
spins diffusent via les réseaux sociaux, a pagtirekemple de I'essai DAPT 2014.

Dans un premier temps, nous avons réalisé une reystématique des articles de presse
décrivant les résultats d’études évaluant unevatdgion et indexés dans la rubrique santé de
Google. Nous avons développé une classificationstteségies de spin pour les articles de
presse et montré que la prévalence des spinsessieel

Dans un deuxieme temps, nous avons réalisé une éeictohorte d’articles évaluant les
traitements contre le cancer pour identifier legefars associés a une attention médiatique
élevée. Le critére de jugement principal étaitéation portée par les médias et les réseaux
sociaux mesureé par le « score Altmetric ». Nosltésuont montré I'importance de I'acces
libre et des communiqués de presse.

Enfin, nous avons effectué une analyse systématqu&attention portée par les médias et
les réseaux sociaux autour de I'étude DAPT qui &dgporté avec des spins sous estimant
les effets indésirable de I'intervention. Nous avemontré que l'interprétation des résultats
par les auteurs sont rarement contredits.

Ces travaux ont permis de mettre en évidence I'napoe des spins dans les medias et de
développer des outils (classification de spin) pameéliorer la diffusion des résultats de la

recherche.

Le mot de clés:Spin, Les articles de presse, Les traitementsadeet, L’attention dans la
media par internet, Le score Altmetric, Dissémivrati
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1. Dissemination of research results: A complex system

Over the past decades, the widespread use of amiass media has become an important
source of disseminating and communicating medieaskearch especially through news
media [1] and social media [2]. Online news med@ence blogs and social media may
play a role in disseminating research among impostakeholders such as policy makers,
care providers, patients and the general public.

There are surveys which have highlighted that géngublic get information related to
science through media: 1. A survey performed byGbexmittee of Concerned Journalists
and Pew Research Center for the People and Pra89&showed that more than half of US
adults follow heath news closely [3]. 2. A poll coeted by Ipsos MORI in 2002 found that
almost 90% of the general public gets most of rf®rimation about science from mass
media [4]. Finally, the Canadian Institute of HaaResearch in 2014 reported that nearly 9
in 10 Canadians make decisions affecting theirthesd direct result of media reports [5].
Therefore, efficient and undistorted communicatafrthe findings of medical research is
fundamentally important to physicians, researcteand, ultimately the public [6].

There are a wide range of sources that are usdésseminate medical research. With the
involvement of different sources, communicationrdbrmation has become very complex.
Consequently, the translation of scientific resdltsm one source to the next may be
influenced and accuracy might be compromised.

Following are the important sources to disseminasearch to the scientific community and
public:

0 Publications

Publications are the primary source to dissemimasearch results within the scientific
community. Sometimes, study results are presemtecbnferences to communicate with

other scientists and different health care profesds.
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0 Pressreleases

Press releases are widely used by medical researahd editors of medical journals to
attract media attention [7] and to promote thesesech toward their institutions, journalists
and the public [8]. In theory, a press release khpuovide journalists with basic and
accurate information needed to develop a news stodyto publish it in the mass media.
According to an independent medical news ratinguoiation, more than one third of US
health news stories seem to rely solely or largelypress releases and are developed based
on the facts reported in press releases [9]. liréwiew, the author evaluated the quality of
500 health news stories and found that journalistsally fail to discuss the quality of the
evidence, the existence of alternative options, ted absolute magnitude of potential
benefits and harms.

de Semir V et al. assessed whether press relebses jaurnal articles were associated
with publication of subsequent newspaper storie8].[IThe authors performed a
retrospective analysis of newspaper stories, jdupn@ss releases and journal table of
contents. They collected press releases from faensfic journals BMJ, Nature, Science
andthe Lance), along with newspaper stories related to scientdésearch published in
seven newspapers$tie New York Times, Le Figaro, Le Monde, El PasYhnguardia, La
Repubblicaandinternational Herald Tribung The main study outcomes were the number
of stories that contained reference to articleseappg in four scientific journals and
number of newspapers stories that referred to gsrarticles described in press releases.
They analyzed 1060 newspapers stories; 142 refeorgournal articles. Of the 142, 119
(84%) referred to articles mentioned in press sdsaand 23 (16%) to articles not
mentioned in press releases. They concluded thiatear described in press releases are

associated with the subsequent publication of napepstories on the same topic [10].

In another study, Stryker also assessed whethesspeleases affect the amount of news

coverage of a journal article due to its newswokbks (i.e., the fact that the most
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newsworthy journal articles are selected for pnedsase) [11]. The author selected 95
articles appearing idAMA andNEJMthat were defined as being “newsworthy” for a pres
release, and the quantity of relevant news coveveage estimated by using the LEXIS-
NEXIS database. He showed a noticeable differencmedia coverage between articles
with and without press releases: articles with preteases generated an average of 26.6
media stories, whereas those without a press eelpasduced an average of only 5.94
stories [11]. Finally, Stryker concluded that medijournals issue press releases for articles
containing the characteristics journalists are iogkfor and press releases predicted
newspaper coverage largely.

The quality of press releases influences the tyualiassociated newspaper stories [12].

0 News

A major source to disseminate and communicate rakksearch and health information to
patients and their families is the news media, hesw developments and advances in
medical research are frequently reported [1, 1B&SE news items can have a large audience
and could affect the behaviour of patients who Ié@knew treatments to improve their

health [1, 14].

0 Online media sources and social media

Over the past decade, online social media webbké®e become extraordinarily popular
both for private use and as a platform for markgtias well as to aid dissemination of
information across global community [2]. Social n@ed a category of online resources
combining user participation and communication [IHjese range from social networks,
such as Facebook, blogging, microblogging (Twitter)video-sharing sites (YouTube) and
photo-sharing sites (Instagram) [15]. Twitter arat€book currently have more than 300
million active tweeters and 1 billion members waride, respectively [2]. In response to the

increasing numbers of online users, a variety oérypeviewed medical journals are
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expanding their social media presence in an attémpetter engage their readers [15-17].
By having different blog and social media sitesirj@ls allow the end-user to self-select the
genre of knowledge they wish to receive [18]. Satiadia (i.e., Twitter) can predict highly

cited articles within the first 3 days of articlelpication [19].
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2. Mass media

2.1. Impact of mass media

Mass media refers to channels of communication ihi@nd to reach a mass audience
through various means such as television, radiotgat or online news items, etc.[20].
There is evidence showing that the contents of mesdia can influence the behaviour of

the scientific community, as well as that of careviders and the public.

0 Impact on Scientific community

A guasi-experimental study [6] compared the numifescientific citations of articles
published in the New England Journal of Medicinat tiwere covered by the New York
Times to similar articles not covered by the Timd@ée authors also performed a
comparison during a 3 month period when the NewkY®imes was on strike but
continued to prepare an “edition of record” thaswat distributed to the public because of
the strike. Journal articles publicized by the Tsmieceived 72.8 percent more scientific

citations than control articles (not covered by Tivaes)(see figure 1)

25

L] Caontral group
B Study group

10

Citations per Aticle

Years after Publication
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Figure 1: Mean (¥SE) Number of Scientific Citations of 25 Journal Articles Covered by the

Times (Study group) and 33 Journals Articles Not Covered by the Times (Control group).
These articles were published in the journal in 1979, and citations were tracked for the 10
years from 1980 to 1989 [6].

(Figure 1 is extracted from the paper “Importance of the lay press in the transmission of

medical knowledge”, published in 1991 in NEJM).

This effect was not present for articles published during the strike; articles covered by the
Times during this period were no more likely to be cited than those not co(ssedigure
2) [6]. The authors concluded that the coverage of medical research in the popular press

amplifies the transmission of medical information from the scientific literature to the

research community [6].

25

[ Gontrol group
EE Swudy group
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Figure 2: Mean (¥SE) Number of Scientific Citations of 9 Journal Articles Covered by the
Times during Its Strike (Study group) and 16 Journals Articles Not Covered by the Times

during Its Strike (Control group). These articles were published in the Journal during the
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strike period (August 10, 1978, to November 5, 1,9a8d citations were tracked for the
10 years from 1979 to 1988 [6].
(Figure 2 is extracted from the paper “Importancktioe lay press in the transmission of

medical knowledge”, published in 1991 in NEJM).

o Impacton clinical practice

Several studies focusing on specific domains shoadmpact of media coverage on

clinical practice and patients/public behaviour.

A study of physician practice assessed the relghipnbetween mass media coverage and
testing for group A streptococcal (GAS) diseasea ipediatric emergency department [14].
This was a retrospective observational study. Tlkestigators found a clear and substantial
increase in such testing following the peak in raedtention (testing rate increased from 55
to 103 per 1000 visits) despite no increase inninm@ber of children presenting symptoms

that might warrant such testing [14].

Haas and colleagues reported that a more substdatbne in use of hormone therapy by
postmenopausal women was associated with wide noeslexrage of principal findings from
the Women'’s Health Initiative (WHI) [21]. This was observational cohort study (1997 to
2003). The proportion of women receiving hormondaeement therapy was decreased by

about one third (from 40% to 28%) during that pério

Matthews et al. evaluated the impact of statinteelanedia coverage on use of statins [22].
This was an ecological, interrupted time seriesl\ystusing prospectively collected primary
care data from the UK. It showed that after a mkd intense public discussion covered

widely in the media (October 2013 to March 2014grothe risks and benefit balance of

22



statins, there was a transient rise of 11% and t28te proportion of people who stopped
taking statins for primary and secondary preventigespectively gee figure 3)[22].

Nevertheless, it did not show improvement in statitiation among those with a recorded

indication.
-
Results - Statin CESSATION
C - Cossation analysis for primary prevention i D - Cessation analysis for secondary prevenisn
o QRe110(005w 208 & DR =102 (L0450 121
Proportion of *
patients | e - SR .
stopping 5 i T ETe, e
statins R s il
EE i H4
T r T | T T T T T T
Janz2011 Jan2012 Jan@( 13 Adan2014 Jan2015 Jan2011 Jan2iz Jan2013 Jan2014 Jan2015
Calendar Month
Pertod of media
Coverags

Figure 3: Primary analyses evaluating step changproportion of patients stopping statins
for primary and secondary prevention of cardiovdaculiseases after exposure period
(October 2013 to March 2014) [22].

(Figure 3 is extracted from the paper “Impact oatgt related media coverage on use of
statins: interrupted time series analysis with UKmgary care data” published in BMJ in
2016).

These effects could result in more than 2000 amttati cardiovascular events across the UK

over a 10 year period.

An observational study of lithium evaluated how sereporting a beneficial effect of
lithium on the course of ALS (Amyotrophic Lateratl&osis) was diffused and acquired by

patients. In November 2007, a patient relayed @rait news report about a promising result
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of a human trial to an online community [23]. Thiagle-blinded trial that included only 16
patients in the treatment group and 22 in the cbgroup, reported on the potential efficacy
of lithium carbonate to slow the progression of Al28]. The preliminary results of this
trial were picked up in a news report, ahead of fitrenal scientific peer review and

replication process [23].

The following is the first post by one patient wiifused it on an online social web:

“Hi everyone, I'm very enthusiastic about the neamsthe human ALS lithium trial coming
out of Italy. | researched the literature and fouhdt it has already been demonstrated that
Lithium decreases glutamate excitotoxicity, upratpgd HSP-70 (Heat shock protein),
down-regulates the neuron-killing caspase-3, and maany other beneficial neural-
protective effects. Plus, it clearly crosses theodtbrain boundary! | am a skeptic by

nature, and this is the first time I've been tralypeful about any ALS treatment.”

Data from the PatientsLikeMe (www.patientslikemendpatients) plateform showed that
before the announcement of this Italian study andbcial web, only one patient reported
taking Lithium. Four months later, there were 1Hdignts on this drud-igure 4 describes

the frequency of Lithium Posts by week.
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Figure 4: Frequency of Lithium Posts by week [23]
(Figure 4 is extracted from “How the social web pops patient experimentation with a
new therapy: The demand for patient-controlled apdtient-centered informatics”,

published in AMIA Annual Symposium ProceedingpB2.

This study highlighted that sharing personal exgrere about a treatment on a social web
may influence others behaviour who are taking #draestreatment.
An observational study including patients from PaisLikeMe later showed that Lithium

had no effect on improving clinical outcomes of AafS12 months [25].

Finally, a Cochrane systematic review assessedntpact of the mass media on health
services utilization by health care professionpitjents and the public [26]. This review
concluded that media reports played an importaetiroinfluencing the use of health care

interventions.
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2.2. Choice of studies highlighted in news

Not all research articles are highlighted in thevsieblogs, and social media. In theory,
studies with high level of evidence should be midtely to be highlighted in the mass
media. However, several other factors such asipes#sults, novelty of the treatment, etc,
could influence the dissemination of an article.om® research has evaluated factors
associated with news coverage.

In a longitudinal study, Bartlett et al. assessked tharacteristics of medical research
published in general medical journals that was greteased and reported in two British
newspapers [27]. They analyzed 1193 original asicb17 (43%) were highlighted in a
press release and 81 (7%) were reported in oneottr lkewspapers. They found that
coverage in newspapers was less likely for RCTs thiaservational studies (odds ratio
0.15, 95% CI [0.06 to 0.37][27] .

Selvaraj et al. showed that observational studexived more media attention than
randomized controlled trials (RCTs) [28]. They cargnd 75 published articles that received
coverage in top five newspapers by circulation mgfar5 published articles in top five high
impact factor journals. They found that articleseiging coverage from newspapers were
less likely to be RCTs (17% vs. 35%=@016) and more likely to be observational studies
(75% vs. 47%, p<0.001) [28].

On the other hand, research exploring the impachigher methodological quality on
citation rate has generated conflicting findings.

Patsopoulos et al. determined that research artwi¢h higher methodological quality
receive more citations than other study designg. [ZBey evaluated a sample of 2646
articles with various study designs including matalyses, RCTs, cohort studies, case-
control studies, case reports, non-systematic weyieand decision analysis or cost-
effectiveness analysis, published in 1991 and @1229]. They found that meta-analysis

received more citations in both years than anyrathely designs [29].

26



In contrast, the work by Berghmans et al. foundcoovincing evidence that citation factors
can be used to assess the higher methodologicitygofipublished scientific work [30].

The authors evaluated 181 RCTs in lung cancercelinmesearch that were included in nine
systematic reviews. They used two quality scalesassess methodological quality
(Chalmers and ELCWP). A weak correlation betwedatioin factors and quality scores was

found using both scales [30].

2.3. Quality of reporting research results in news items

Theoretically, health news reporting of the resaftpublished studies should be an accurate
and transparent reflection of the research findengs should not be misleading, especially
when it includes health advice for readers. Sevstadies have evaluated the quality of

reporting of medical research in news items:

1. A cross-sectional analysis of 180 news articles 2hdelevision reports on three drugs
used for disease prevention that appeared betw@®h dnd 1998, showed that 40% of
these stories did not report benefits quantitagivaeld 53% did not report potential harm
to patients [31].

2. In an analysis of 500 US health news stories oemdnths, between 62% -77% of
stories failed to address adequately the harmdandfits of drugs, medical devices and
other interventions [9].

3. In another analysis of 356 Canadian news articlegive prescription drugs, of 193
news articles mentioning at least one benefit, 68%2/193) made no mention of

possible side effects or harms [32].
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3. Distortion of research results

Distortion of research results is not a recentasesunedical literature.

3.1. Definition of “spin”

“Spin can be defined as a specific reporting tlegs fto faithfully reflect the nature and
range of findings and that could impact the impoasghe results produce in readers; a way
to distort science reporting without actually lyifg3].

Spin has been highlighted in the medical literawsig various terms or synonyms such as
distorted presentation [33, 34], misrepresentain 36], exaggeration of research results
[37-39], boasting [38], misleading or inadequatporéing [31, 40], biased interpretation
[41], over-interpretation [34], or misinterpretatiand inappropriate extrapolation [35].

Spin is a classical concept in public relations palitics. It is “a form of propaganda that is
aimed to influence the attitude of public or pedridheir opinion in favor of or against
some cause or position by presenting only one aiden argument” [42]. “Spin doctors”
could attempt to conceal potentially negative infation or selectively “cherry-
pick” specific information or quotes, which modifyublic opinion. The use of spin in
scientific writing can result from ignorance of tkeientific issues, unconscious bias or
authors' personal agendas such as financial, pErsamd intellectual conflicts of interest,

and can influence how research results are desicldl33.

3.2. Prevalence and classification of “spin” in published articles

Previous studies have highlighted high prevalericgm in published articles of RCTs [33,
35, 44, 45], diagnostic test accuracy studies &}, non-randomized studies [41, 47-49],

epidemiological studies [50] and systematic reviewd meta-analyses [51].
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Boutron et al. evaluated the interpretation of R@ith statistically non-significant results
for primary outcomes [33]. They identified 616 RQublished in December 2006 and 72
were eligible for analysis. The authors identifeedumber of spin strategies and found that
more than 40% of the 72 trials have some form af §38]. They found 37.5% spin in the
results and 58.3% in the conclusion section oftbsracts [33].

Vera-Badillo et al. evaluated bias in the reportfigfficacy and toxicity outcomes in RCTs
of cancer therapy [52]. They reviewed articles miidd from July 2010 to December 2012
in six high impact factor journals, and identifi2d0 articles. Among 107 RCTs, they found
no statistically significant difference in the pany outcome between two arms. Almost
47% of the RCTs implied benefit of the experimetrtahtment and 18.5% did not report the
toxicity of the treatment [52].

We performed a literature review to identify aletheported spin strategies in published
articles and to develop a classification of spin m@n-randomized studies [53] and for
systematic reviews and meta-analyses [51]. Spirbeatiassified into three main categories:
1. misleading reporting, 2. misleading interpretatand 3. misleading extrapolation [51,
53].

A cohort study of 128 non-randomized articles assg$he prevalence of spin and identified
different strategies of spin used [53]. We foundtt84% had at least one type of spin. The
most prevalent strategy was the use of causal &geguwhich was identified in 53% of
abstracts [53]. Other frequent strategies usedmrandomized studies were linguistic spin,

inadequate implications for clinical practice aadd of focus on harm.

3.3. Dissemination of spin from published articles to health news

A cohort study of RCTs showed that distortion ofulés in an abstract conclusion is
associated with spin in press releases and retegalth news items [35]. The authors of this

study systematically analyzed a sample of 41 pedsases which referred to RCTs and had
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evaluated the presence of spin in RCTs and sh#pof in related press releases and news
items.

The results of this study showed that 17 (41%)rabt, 19 (46%) press releases, and 21
(51%) news items had spin [35]. For 17 abstractk gpin, the authors found the same spin
in 16 press releases and 16 related news itemanuhe/ariate analysis showed that spin in
press release was associated with spin in thdeadistract conclusion (Relative Risk = 5.6,
95% CI 2.8 — 11.0, p0.001).

The followingfigure 5[35] describes the shift of misrepresentation seeech results from
published articles to the related press releasédeaalth news. This study further reported
that the research results based on press releaskeshe misinterpreted in media coverage

[35].
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Figure 5: Shift of misinterpretation of researchsu#ts from published articles to health

news [35]
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(Figure 5 is extracted from “Misrepresentation oaiRlomized Controlled Trials in Press-

Releases and News Coverage: A cohort study”, puddisn PLOS Medicine in 2012).

These results highlight an important responsibitifyresearchers in the dissemination of

spin in press releases and related news items.

3.4. Spin in health news

Previous studies related to media coverage havdigiged the distorted presentation of
study results in press releases and related n@nssstHere we described a brief overview
of those studies:

Schwartz et al. assessed the quality of presssedesmsued by medical journals and its
influence on the quality of associated newspaperiest [12]. The authors performed a
cohort study of medical journal press releasesassbciated news stories. They analyzed
343 stories, 243 (71%) of which reported on arédier which the medical journals had
issued press releases, and evaluated these usiofjcspguality measures (i.e., basic study
facts, main result, harms and study limitation)ey showed that 68% of news stories
mentioned harms when it was mentioned in the mesase (Relative risk = 2.8, 95% CI
[1.1 to 7.4]), 36% when no press release was isfRetative risk = 1.5, 95% CI [0.49 to
4.4]) [12] and 24% when harm was not mentionedhepress release. They found that high
quality press releases issued by medical jourredensto associate with better quality of

newspapers stories.

Downing et al. evaluated the interpretation of AGRIDLIpid trial in health news and
biomedical journal articles [54]. ACCORD-Lipid (Aoh to Control Cardiovascular Risk in

Diabetes) was a landmark trial which demonstraked tenofibrate, when added to statin
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therapy, was not associated with improved cardioyas outcomes among patients with
diabetes mellitus [55]. The authors performed assigectional study of all articles
describing the results of ACCORD-Lipid in the neasd biomedical literature in the 15
months after its publication [54]. They identifi&¥ news articles and 141 biomedical
journal articles discussing the ACCORD-Lipid tridllearly 20% of the news articles
concluded it was effective and approximately hdlfteese made recommendations for

continued use of fibrate [54].

Sumner et al. assessed how exaggerations or dis®ih news were associated with press
releases [39]. This was a retrospective quantgatontent analysis of journal articles, press
releases and related news items. They identifiétl ptéss releases with 668 related news
stories. The authors found that 40% of the prdesses contained exaggerated advice, 33%
contained exaggerated causal claims, and 36% epeigdenference to human application

from animal research [39]. When press releasesatmt such exaggeration, 58%, 81% and
86% of news stories, respectively, contained simédaaggeration [39]. These results

showed exaggeration in news is strongly associattdexaggeration in press releases.

Gonon et al. described how newspapers prefergntigtiort on initial studies but failed to
inform the lay public if initial scientific claim&ere later refuted or strongly attenuated [56].
In a retrospective analysis, the authors identif#&t scientific publications on ADHD
(Attention Deficit Hyperactivity Disorder) publisdein 1990 and echoed by 347
newspapers. They selected the top 10 most echd#itadions and collected all subsequent
studies until 2011. They checked whether the figslineported in “top 10" publications
were consistent with previous and subsequent oaBens and also compared the
newspaper coverage of the “top 10” publicationshit of related studies. They found that

seven of the “top 10” publications were initial dies and the conclusions in six of these
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were either refuted or strongly attenuated in subsequent studies. They concluded that
newspaper articles reporting on “top 10” publications repeatedly claimed that these findings

might soon results in improved pharmacological treatments and in commercially available

biomarkers to confirm the ADHD diagnosis [56].

Dumas-Mallet et al. also investigated that newspapers poorly covered the replication validity

studies and preferentially covered initial studies [57].

To our knowledge, no systematic study has estimated the prevalence of spin in highly
disseminated samples of health news and no classification of spin had been developed for

health news.

4. Metrics to measure the research impact

Researchers, scientists, research institutes and funding agencies require metrics to measure
the impact of their research. The most widely-used indicators are the number of citations
received for each published article [29], and the impact factor of the journal where this
article is published. Citations provide an objective assessment of how often scientists cite a
specific published work and this is viewed as an indicator of the importance of the research
[58]. Highly cited papers are nodes in the network of the dissemination and discussion of
scientific information [59]. The rate of citations is also a surrogate marker for the impact of
the journal publishing the article [60]. Journal impact factor is calculated as the ratio of the
number of citations for articles published in the current year to articles published in the two
preceding years, divided by the number of citable items published in the same two years
[61].

However, this metric has some disadvantages. Firstly, citations only measure the impact of

research in the scientific community but not among knowledge users (policy makers,
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patients and thgeneral public [59]. Secondly, research impact aamy be assessed after a
delay, often months, befotlke published work is used by other scier [19, 59].

New metrics have been developed to measure the impact of research not only in m
also in thescientific community. For examplAltmetric has beexeveloped to measure t
mediaattention an article receives onli[62]. It was founded by research, Euan Adie, in
2011 [63]. Altnetric is a portfolio company cDigital Science [64, 65 which is owned by
Holtzbrinck Publishing GroL. This metric tracks online attentido a specific research
article published in gournal and linked tca digital object identifie(DOI). Each article
receives an Altmetric score measuring the number of mentions the articigarnered in
online news outlets, science blogs and social media (Twitter, Facebook, Google+,
provide an indicator of the amount of onlinublic attention [66]The score is derived froi
an automatedlgorithm and represes a weighted count of the amount of attention rece
for a research outptd reflect the relative reach of each type of sc [67].

An Altmetric score is represented by a donuth different colors gee figure6). Each color

shows the source where the published article is mentic

Mentioned by

- 63 news outlets
6 blogs
- 286 tweeters
- 94 Facebook users
- 5 Google+ users

Readers on

- 75 Mendeley
3 CiteULike

Figure 6 Presentation of Altmetric scol[68].

(Figure 6 isextracted from Altmetric webs).
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It is a standardized score and is calculated based on three criteria: Viodtinse;that how

many people are mentioning that article. The score for an article rises as more people
mention it and it counts only 1 mention from each person per source. Second is Source; each
source contributes a different base amount to the final score, e.g. a newspaper article
contributes more than a blog post which contributes more than a tweet. ThircAisthioe

of each mention who mentioned the published articles, whether or not there is any bias
towards a particular journal or publisher and who the audience is; for example a doctor
sharing a link with other doctors counts more than a journal account pushing the same link
out automatically [62]. If an Altmetric score is zero, it means the article did not receive any
public attention. If a research article is mentioned in a news item, it is more likely to bring
attention to the research output than the tweet. By default weightings, the research article
mentioned in a news item will contribute 8 to the Altmetric score, and research article
tweeted will give 1 to the scofappendix 2: pagé42) [67]. Each mention of an article on
online sources affects the Altmetric score. Six months after publication, the article typically

has receives maximum attention and the score is stabilized.

This metric is widely used by journal editors, academic institutions, libraries and researchers
to analyse the effect of the research within days of publication [18, 19, 69-71]. The main
advantage of this metric is to have an immediate impact in online media and it provides a
rapid indication of data dissemination, effect of research and discussion around that article

across the global community.

35



36



37



RESEARCH OBJECTIVES

My PhD thesis had three main objectives:

1. To determine whether and how the interpretation of research results was distorted by
the use of “spin” in a sample of highly disseminated Google health news, and to classify

different strategies of spin

2. To describe online media attention of articles and identify the factors associated with

online media attention, focusing on cancer treatments

3. To explore how the results of a trial reported with spin were disseminated to the

scientific community and online media, using the 2014 DAPT as a case study
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Project 1

Interpretation of Results of Studies Evaluating an Intervention
Highlighted in Google Health News: A Cross-Sectional Study of

News
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1. Summary

Google News, which has one billion people a weakgugs news content, is one of the
largest and most up-to-date online news servicesnar the world [72]. Google News
“watches” more than 4500 news sources worldwidels Bervice covers news articles
appearing in the previous 30 days on various newbsites. Google News aggregates
content from more than 25,000 publishers. The hesdiction of Google News includes
online news citing new scientific research. Distartof research results has been mainly
addressed in case studies but also in some systessaessments of cohorts of articles and
press releases. However, to our knowledge, naaritissessment of contents of news items
highlighted in the health section of Google News haen performed. Our hypothesis was
that research results were frequently distortedlifferent ways in the health section of
Google News. The objective of this study was toedeine whether and how the
interpretation of research results were distortgdhie use of “spin” in a sample of highly
disseminated Google health news, as well as ideanidl classify different strategies of spin.
We screened 4,020 news items highlighted in thdttheaction of US, UK and Canada
editions of Google News between July 2013 and Ja2@14. We searched for news items
for 3 days a week (i.e., Monday, Wednesday, andalf)i and selected a sample of 130
health news items reporting a scientific articl@leating the effect of an intervention on
human healthWe estimated the prevalence of spin and expresse&ihi frequencies and
percentages (%).

Since there was no classification of spin develppesl identified all the strategies of spin
which have been reported in published articlessgpreleases and media on spin. Further,
we selected a random sample of 30 news items tohettnis classification. After discussion
among authors, we classified all the identifiedatstigies of spin into three categories:
misleading reporting, misleading interpretation amdsleading extrapolation. Based on

different types of spin strategies, each categay defined as follows: misleading reporting
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as an incomplete or inadequate reporting of anyomapt information in context of that
research reported in health news, misleading irgeapion as an interpretation of the study
results in news not consistent with the resultsorepl in the scientific articles and
overstating the beneficial effect of the treatmeahd misleading extrapolation as
overgeneralization of study results in news to eddht populations, interventions or
outcomes that were not assessed by the study.

Among 130 news items, we found that 45% of newslliezs and 88% of the news text had
at least one type of spin. Further, we identifi@ldlfferent types of spin strategies. These
spin strategies were mainly related to misleadiegorting (59%) such as not reporting
adverse events that were reported in the scierdrticles (25%), misleading interpretation
(69%) such as claiming a causal effect despite raadomized study design (49%) and
misleading extrapolation (41%) such as extrapajtnbeneficial effect from an animal
study to humans (21%). News items were often regontith quoted comments by authors,
experts or patients. We also identified that 119848 news items were reported with at least
one quoted comment and 44% (51/115) contained &t lene type of spin. We also
compared the frequency of distortions in Google Blemong three country editions: among
75 news items for the United States, 60 (80%) hd€east one type of spin; among 28 news
items for the United Kingdom, 27 had at least gypetof spin; and among 27 news items
for Canada, all contained at least one type of.sphese results support the hypothesis that
research results are frequently distorted in tretheection of Google News.

The approach which we adopted has some limitatiirs$:the assessment of spin involves
some subjectivity. Consequently, all reports weralwated independently by 2 researchers.
Second, we did not evaluate to what extent the wpis misleading for readers. Third, our
arbitrary selection of 3 country editions for Goamdlews might limit the extrapolation of

results to other country editions. Finally, we didt evaluate the origin of spin in news,
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whether it was due to journalists’ lack of scientific knowledge or from the published article

by study authors.
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Abstract

Background

Mass media through the Internet is a powerful means of disseminating medical research.
We aimed to determine whether and how the interpretation of research results is misrepre-
sented by the use of “spin” in the health section of Google News. Spin was defined as spe-
cific way of reporting, from whatever motive (intentional or unintentional), to emphasize that
the beneficial effect of the intervention is greater than that shown by the results.

Methods

We conducted a cross-sectional study of news highlighted in the health section of US, UK
and Canada editions of Google News between July 2013 and January 2014. We searched
for news items for 3 days a week (i.e., Monday, Wednesday, and Friday) during 6 months
and selected a sample of 130 news items reporting a scientific article evaluating the effect
of an intervention on human health.

Results

In total, 78% of the news did not provide a full reference or electronic link to the scientific arti-
cle. We found at least one spin in 114 (88%) news items and 18 different types of spin in
news. These spin were mainly related to misleading reporting (59%) such as not reporting
adverse events that were reported in the scientific article (25%), misleading interpretation
(69%) such as claiming a causal effect despite non-randomized study design (49%) and
overgeneralization/misleading extrapolation (41%) of the results such as extrapolating a
beneficial effect from an animal study to humans (21%). We also identified some new types
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of spin such as highlighting a single patient experience for the success of a new treatment
instead of focusing on the group results.

Conclusions

Interpretation of research results was frequently misrepresented in the health section of
Google News. However, we do not know whether these spin were from the scientific articles
themselves or added in the news.

Background

Mass media through the Internet is an important and powerful means of disseminating and
communicating medical research [1]. Especially, health news attracts large audiences and
affects the behavior of healthcare providers and patients [2]. According to a report by Canadian
Institute of Health Research, nearly 9 in 10 Canadians make decisions affecting their health as
a direct result of media reports [3]. Such impacts may be beneficial, but high media coverage
may have adverse effects. For example, a peak in media attention regarding group A strepto-
coccal (GAS) disease and its testing in pediatric emergency departments was associated with an
increase in the prescription of rapid tests for GAS despite no increase in the number of children
presenting symptoms that might warrant such testing [2].

Undistorted dissemination of results of medical research is important to physicians, the sci-
entific community and the public [4]. In theory, health news should be an accurate reflection
of the research findings. Misrepresentation of study results to intentionally or unintentionally
highlight that the beneficial effect of the intervention in terms of efficacy and safety is higher
than that shown by the results is called “spin” [5]. Spin has been highlighted in the medical lit-
erature using various terms or synonyms such as distorted presentation [5, 6], misrepresenta-
tion [7, 8], exaggeration of research results [9-11], boasting [10], misleading or inadequate
reporting [12, 13], biased interpretation [14], overinterpretation [6], or misinterpretation and
inappropriate extrapolation [7]. This issue has been mainly addressed in case studies but also
in some systematic assessments of cohorts of articles and press releases.

Previous studies have shown that spin is frequent in articles published in scientific journals,
particularly in abstract conclusions [5], and that the presence of spin has an impact on readers’
interpretation [8]. Furthermore, spin in press releases and news items is related to the presence of
spin in the abstract conclusions of published articles, and the findings of randomized controlled
trials (RCT's) based on press releases and media coverage could be misinterpreted [7, 11].

Google News, which has one billion people a week using its news content, is one of the larg-
est and most up-to-date online news services around the world [15]. Google News “watches”
more than 4500 news sources worldwide. This service covers news articles appearing in the
previous 30 days on various news websites. Google News aggregates content from more than
25,000 publishers. The health section of Google News includes online news citing new scientific
research. However, to our knowledge, no critical assessment of the content of news items
highlighted in the health section of Google News has been published.

We aimed to describe and assess the frequency of spin in news items reporting the results of
studies evaluating an intervention that are highlighted in the health section of Google News.

Methods

We conducted a cross-sectional study of news highlighted in the health section of Google
News.
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Selection of health news referring to scientific articles

We systematically searched the health section of Google News (http://news.google.com/) for
US, UK and Canada editions, 3 times a week (i.e., Monday, Wednesday and Friday) at the
same time (14:00-17:00 Paris time) from July 19, 2013 to January 19, 2014. We arbitrarily
selected these 3 country editions and working days. The duration of a given study highlighted
in the health section of Google News varied from 30 min to 3 hours depending on the number
of hits it received. Because of this “rapidly varying process” and lack of news archives of the
front page, we systematically selected the news highlighted at a specific time.

In a first step, one researcher (RH) screened all the headlines of news appearing in the health
section of Google News. News appearing in the health section has “real-time coverage” (i.e., all
news reporting the same study at that time by different news sources but not highlighted on
the front page). We included news that referred to a published study evaluating the effect of a
treatment (pharmacological or non-pharmacological treatment) on human health regardless of
study design. We also included any article published in any non-medical journal. We excluded
news that reported 1) studies of correlation, screening, diagnostic, prognostic, case reports,
guidelines and vaccine development; 2) highlighted the results of studies reported as an
abstract or a poster presented in a scientific meeting or were unpublished; and 3) reported 2 or
more scientific studies in one news item. If news dedicated to the same study appeared on the
front page of more than one country edition by same or different news sources, only one of the
news items was randomly selected.

In a second step, for previously selected news, the full text of the scientific articles was
retrieved by using the reference of the article highlighted in the selected news or in “real-time
coverage” of that news. If no reference was reported in the selected news, the name of the study
author and the scientific journal that published the original study was searched in “real-time
coverage” of the news. If the name of the scientific journal was mentioned, the author’s name
was used to systematically search the current scientific journal issue or Google scholar,
PubMed and Google. All retrieved articles were screened by 2 researchers (RH, CL).

Classification of spin (misrepresentation of study results)

We defined “spin” as a specific way of reporting, from whatever motive (intentional or unin-
tentional), to emphasize that the beneficial effect of the intervention is higher than that shown
by the results [5].

We developed the classification of spin in 3 steps. First, we identified spin from a literature
review on spin in published articles [5, 6, 12, 14, 16-27] and on reporting of scientific results in
media and press releases [2, 4, 7, 9, 13, 28-38]. Second, we randomly selected a sample of 30
news items with or without spin to enrich our preliminary classification of spin. Third, the
authors discussed the different types of spin retrieved and developed a classification of spin in
3 main categories: misleading reporting, misleading interpretation, and inadequate
extrapolation.

Misleading reporting. Misleading reporting was defined as an incomplete or inadequate
reporting of any important information in context of that research and that could be mislead-
ing for the reader. This category includes 1) not reporting adverse events; 2) misleading report-
ing of study design; 3) selective reporting of outcomes favoring the beneficial effect of the
treatment (e.g., statistically significant results for efficacy outcomes or statistically non-signifi-
cant results for safety outcomes); 4) linguistic spin (i.e., any word or expression emphasizing
the beneficial effect of the treatment [10]); and 5) any other type of misleading reporting not
classified under the above section.
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Misleading interpretation. Misleading interpretation was defined as an interpretation of
the study results in news not consistent with the results reported in the scientific articles and
overestimating the beneficial effect of the treatment. This category includes 1) claiming a bene-
ficial effect of the treatment despite statistically non-significant results; 2) claiming an equiva-
lent effect of the treatment for statistically non-significant results; 3) claiming that the
treatment is safe for statistically non-significant results despite lack of power; 4) claiming safety
of the treatment despite adverse events reported in the scientific articles; 5) claiming a causal
effect (i.e., implies a cause and effect relationship between the intervention being assessed and
the outcome of interest [12]) despite non-randomized study design; 6) concluding a beneficial
effect despite lack of a comparator; 7) focus on p-value instead of clinical importance; 8) inter-
pretation of relative risk as absolute risk; and 9) any other type of misleading interpretation not
classified under the above section.

Overgeneralization/misleading extrapolation. Overgeneralization/misleading extrapola-
tion was defined as overgeneralization of study results in news to different populations, inter-
ventions or outcomes that were not assessed by the study. This category includes 1)
extrapolation of animal study results to human application; 2) extrapolation of preliminary
study results to clinical application; 3) extrapolating the effect of study outcomes to other out-
comes for the disease; 4) extrapolation of the beneficial effect of the study intervention to a dif-
ferent intervention (e.g., broccoli, which contains sulphoraphane, was claimed as beneficial by
health news, but the study evaluated the benefit of a sulphoraphane compound only); 5)
extrapolation from the study participants to a larger or different population; 6) inappropriate
implication for clinical or daily use (i.e., an improper recommendation or advice to use the
intervention in clinical practice or daily use not supported by study results); and 7) any other
types of extrapolation not classified under the above section.

All other spin that could not be classified with this scheme were systematically recorded and
secondarily classified.

Data extraction

Two researchers (RH, CL) with expertise in clinical epidemiology systematically read the
abstract, methods and results sections of the scientific article and independently extracted data
from the news using a preliminarily tested data extraction form. Two researchers (RH, IB)
tested the form on a randomly selected sample of 10 news items by reading the referenced arti-
cle and the content of the selected news items to extract specific information for spin. We eval-
uated the spin only in the health news. Discrepancies were resolved by discussion until
consensus. If needed, a third researcher (IB) appraised the news and related article. The con-
cordance between 2 reviewers for the assessment of spin is reported in S1 Table; the overall
kappa coefficient was 0.65 [95% 0.48-0.82].

The following data were collected:

1. General characteristics of health news: we recorded the type of online news outlet (general
news outlet dedicated to several domains including health such as BBC or health-specific
news outlet dedicated to health only such as Medscape). We evaluated whether the follow-
ing information were reported in the news: study population, study design, sample size,
study limitations and funding source. We considered that the study design was reported in
the news if it mentioned how the intervention was assigned to the study sample. We also
assessed whether the news cited a full reference or an electronic link to the published article.

2. General characteristics of published articles: we recorded the journal type (i.e., specialized
or general medical journal), study population (human and animal), study design (RCT,
observational study, etc.), sample size, and funding source (non-profit, profit, both).
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3. Prevalence of spin in news

We assessed the presence of spin in 1) headlines and 2) the text of the news, which may
include quotations by study authors, experts or patients, when available in news. We identified
the spin in these 2 sections of the news according to our classification in 3 main categories.

Statistical analysis

We calculated frequencies and percentages (%) for qualitative variables. Data with quantitative
variables are expressed with medians and inter-quartile range (IQR).

Results
Selection of health news

We screened 4,020 news items, of which 130 met our inclusion criteria and were included in
this study are reported in Fig 1. The list of selected news items with referenced scientific articles

is in S2 Table.

General characteristics of health news

Opverall, 98 (75%) of the news items were reported by a general news outlet (Table 1). The

study population was reported in 90% of news items, the study design in 75% and the sample
size in 68%. Some study limitations were reported in 44% of news items. Only 25% of items

Search for Google health News
July 19, 2013 — January 19, 2014

Health news items screened on main page of Google

(n = 4020)

Excluded (n = 84)
— 30 Correlation studies
. . — 20 Non-interventional studies
Health news items selected on headlines .
— —_—> — 4 Screening study
(n=310) . -
— 4 Diagnostic study
l — 26 Others

A 4

Health news items selected by reading news
(n=226)

A 4

Excluded (n = 96)

— 50 Duplicates reporting similar study

— 12 Unpublished studies

— 9 Presented in conference

— 7 Correlation studies

— 3 Case reports

— 2 News items referring to 2 studies

— 2 Not found full text published studies

— 1 Screening study

— 1 Diagnostic study

— 1 News item referring to guidelines for clinical
practice

— 8 Others

v

Selected health news items (n = 130) Referenced scientific articles (n = 130)

Fig 1. Flow diagram of selected Google health News with referenced scientific articles.
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Table 1. General characteristics of health news and scientific articles.
Category

Health news characteristics n = 130
Type of online news outlet, n (%)

— General news outlet 75.4)
— Medical news outlet 32 (24.6)
Reporting of

— Study population, n (%) 0.0)

— Study design, n (%) 75.4)

— Sample size, n (%) 67.7)

— Study limitations, n (%) 43.8)

— Funding source, n (%) 33 (25.4)
— Full reference or electronic link to the published article, n (%) 29 (22.3)

Scientific article characteristics n = 130
Type of journal, n (%)

— Specialized medical 58 (44.6)

— General medical 40.0)

— Life sciences 20 (15.4)
Funding source, n (%)

— Non-profit 66.1)

— Profit 34 (24.1)

— Not reported 10 (7.7)
Study population, n (%)

— Human 7.7)

— Animal 29 (22.3)
Study design (if human study), n (%), n=101

— Meta-analysis/ Systematic reviews 13.9)

— Randomized controlled trial 38.6)

— Cobhort studies 32.7)

— Case—control (5.1)

— Cross-sectional (2.0)

— Before and after the intervention 8(7.9)
Sample size, median [IQR]* (human studies) 634.5 [52-5208]

*[1QR], interquartile range

doi:10.1371/journal.pone.0140889.1001

reported a funding source. In total, 78% of the news items did not report a full reference or
electronic link to the published article.

General characteristics of scientific articles

Of the 130 scientific articles, 58 (45%) were published in specialized medical journals, 52 (40%)
in general medical journals and 20 (15%) in life sciences journals (Table 1). The funding source
was non-profit for 86 (66%). The study population was humans in 101 articles (78%) and ani-
mals in 29 (22%). Of the 101 articles of human studies, 14 (14%) were of meta-analysis and sys-
tematic reviews, 39 (39%) RCT's and 48 (48%) observational studies.

Prevalence of spin in news headlines

We identified 58 (45%) news headlines with at least one spin (Table 2). Among news items
reporting animal studies (n = 29), 48% (14/29) of headlines implied overgeneralization/
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misleading extrapolation from animals to humans. For example, in an animal study of rats
evaluating a new treatment, the headline was “Big breakthrough in cure for blindness” with a
picture of a human eye. This example contains 2 types of spin: first, the use of linguistic spin
(i.e., “Big breakthrough”) and second, overgeneralization/misleading extrapolation from ani-
mals to humans. For news items reporting a non-randomized study design (n = 77), 22% (20/
77) of headlines claimed a causal effect. For example, for a news item with the headline “Vita-
min D boosts strength of children,” the study found only an association between maternal
plasma 25 (OH) D statuses at 34 weeks’ gestation and children’s muscle strength at age 4 years
in a non-randomized study design.

Prevalence of spin in the text of news items

We identified 114 (88%) news items with at least one spin in the text (Table 2). The news items
contained a median [IQR] of 3 [1.0-4.0] types of spin. We identified 18 types of spin in our
sample of news (Table 3).

Overall, 76 (59%) news items had at least one misleading reporting. One third of news items
did not report adverse events, even though these were reported in the scientific articles. Use of
linguistic spin or “hype” was identified in almost half of news items. For example, a news item
stated “A radical drug which lowers cholesterol by silencing a key gene [. . .]. The medication has
been hailed as a Wonder drug, bringing down deaths from cardiac problems”.

A total of 90 (69%) news items had at least one misleading interpretation. Almost 49% of
these items incorrectly claimed a causal effect of the intervention despite non-randomized
study design (observational studies). For example, a news item reported that “Daytime naps
help improve learning in pre-school children by significantly enhancing their memories”. Use of
“improve” and “enhancing” implied a causal link between the intervention (daytime naps) and
outcome (learning). This claim was inappropriate because the study was not randomized and
the study design was a before-and-after study without a control group.

Finally, 53 (41%) news items had at least one overgeneralization/misleading extrapolation
such as extrapolating a beneficial effect from an animal study to humans (21%). A news item
reported that “Researchers have shown that contact lenses [. . .] are an effective way of treating
glaucoma patients”; the published study was on white rabbits. This item was reported with a
photo of a woman holding a lens.

We also identified some new spin such as highlighting a single patient experience for the
success of a new treatment. The interpretation should focus on group results. For example, to
highlight the success of a new treatment for prostate cancer, the news item reported that
“PROSTATE cancer patient Bob McGregor is living proof that a new treatment regime for the
disease is as good as gold”. Other types of spin implied that the treatment is available but that it
was at a very early stage of development; for example, one news item announced, “Here is good
news for cancer patients [. . .],”about a study performed on 3 mice, and the treatment will not

available for current cancer patients.

Spin in quotations. We identified 115 (89%) news items reported with at least one quoted
comment, 44% (51/115) with at least one example of spin. Of the 167 quoted comments
reported, 59% (99/167) were by the study authors, 37% (62/167) experts and 4% (6/167)
patients. Spin was identified in 43% (43/99) of quoted comments by authors, 19% (12/62)
experts and 83% (5/6) patients. For example, in a study with statistically non-significant results,
the author’s quote was “To me it’s one of the best things that have happened in my medical prac-
tice. It’s rare to see something that works so dramatically. We didn’t realize it was going to pro-
duce such a massive reduction in side effects. It’s very solid step forward. It enables new
technology to be used properly. It’s well on the way to becoming the norm”.
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Table 2. Prevalence of spin in health news (n = 130).

Spin location

Spin, n/total news (%),
n=130

Spin in headline, n (%) 58 (44.6)
Spin in text, n (%)

— No. of news reporting at least one spin 7.7)

— No. of spin, median; [IQR]; (min-max) 3[1.0-4.0] (0-9.0)
News with at least one misleading reporting* (58.5)

— Not reporting of adverse eventst 13/52 (25.0)

— Selective reporting of outcomes favoring statistically significant results 8.5)

— Misleading reporting of study design¥ 2/48 (4.2)

— Linguistic spin or hype 63 (48.5)
News with at least one misleading interpretation* 90 (69.2)

— Claiming a beneficial effect of intervention despite statistically non- 7 (5.4)
significant results

— Claiming the treatment is safe despite statistically non-significant results in ~ (0.7)
treatment and comparison groups

— Claiming safety despite adverse events 4/52 (7.7)

— Claiming a causal effect despite non-randomized study design§ 38/77 (49.3)

— Claiming a beneficial effect despite small sample size not reported y 5/101 (5.0)

— Concluding a beneficial effect despite lack of comparator§ 20/77 (25.9)
News with at least one overgeneralization/misleading extrapolation* 40.8)

— Results of animal study to human application# 6/29 (20.7)

— Preliminary study results to clinical application 12.3)

— Study outcomes to different outcomes 14.6)

— Study intervention to different interventions 10.0)

— Study participants to larger or different population (6.9)

— Inappropriate implication for clinical/daily use 25 (19.2)

— Others 4 (3.1)
Other spin 24 (18.5)

*Several types are possible

F Only including human studies where adverse events were reported in scientific articles (n = 52)

¥ Applicable to observational studies (n = 48)

§ Applicable to observational & animal studies (n = 77)
Y Applicable to human studies (n = 101)

¥ Applicable to animal studies (n = 29)

doi:10.1371/journal.pone.0140889.t002

The prevalence of spin by type of news outlet (panel A), study design (panel B) and funding

source (panel C) are described in Fig 2.

Discussion

Our evaluation of 130 news items that reported studies evaluating an intervention highlighted
in the health section of Google News during a 6-month period showed a substantial misrepre-
sentation of results. Among 130 news items, 88% contained at least one spin. These spin were
mainly related to misleading reporting (59%), misleading interpretation (69%) and overgener-
alization/misleading extrapolation (41%) of study results. However, we did not determine the
source of the spin - scientific articles or added by journalists.
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Table 3. Examples of 18 types of spin in health news.

Spin Categories

Misleading reporting

Misleading interpretation

Overgeneralization/
misleading extrapolation

Spin type with examples

Not reporting of adverse eventst: “Study uses stem cells
to help treat drug-resistant TB”

Selective reporting of study outcomes favoring statistically
significant results: “Aspirin may reduce colon cancer in
women”

Misleading reporting of study design¥: “The findings of our
trial indicate that a good night’s sleep may be critical for
maintain brain health”.

Linguistic spin or hype: “Massive reduction in side
effects”. “A radical drug which lowers cholesterol by
silencing a key gene could work just as well as statins but
without side-effects and in just one dose, a study found.
The medication has been hailed as a Wonder drug,
bringing down deaths from cardiac problems”. “Big
breakthrough in cure for blindness”.

Claiming a beneficial effect of intervention despite
statistically non-significant results: “Participants in the study
played games that were designed to train visual and spatial
memory and quick decision making. Following the games,
older adults were able to stand up from being seated
and walk faster than individuals who placed in a
comparison group”.

Claiming the treatment is safe when results are statistically
non-significant: “Gold injection did not alter urinary
symptoms”.

Claiming safety despite adverse events: “Our new
approach using the patients’ own bone marrow stromal
cells is safe and could help overcome the body’s
excessive inflammatory response, repair and regenerate
inflammation-induced damage to lung tissue and lead to
improved cure rates”.

Claiming a causal effect despite non-randomized study
design§: “Breastfeeding boosts smarts as babies grow, the
longer babies are nursed, the greater their
intelligence”.

Claiming a beneficial effect despite a small sample size not
reported V: “Sleep protects your brain”: study

Concluding a beneficial effect despite lack of comparator§:
“A new study has found that watermelon juice can help
post-exercise muscle soreness”.

Results of animal study to human application#:
“Researchers have shown that contact lenses laced with
medicines are an effective way of treating glaucoma
patients”.

Explanation

The study objective was to assess the safety of autologous
mesenchymal stromal cell infusion as an adjunct treatment
in patients with tuberculosis. In total, 217 adverse events
were reported among all study subjects (i.e., 30) in a
before-and-after study. However, the news did not report
any adverse events.

The study assessed the cancer incidence of breast, colon
and lung cancer with low-dose aspirin. The study showed a
statistically significant association between aspirin use and
colon cancer (hazard ratio [HR] 0.80 [95% confidence
interval (95% Cl) 0.67-0.97]; p = 0.021) and a statistically
non-significant association for breast cancer (HR 0.98 [95%
Cl 0.90-1.07]; p = 0.65) and lung cancer (HR 1.04 [95% CI
0.86—1.26]; p = 0.67). The news reported a significant
association between only colon cancer and aspirin use.

The study design was not a trial but a before-and-after
study of 15 healthy young study participants.

Use of massive reduction, a radical drug, without side
effects, wonder drug and big breakthrough are linguistic
spins or hype.

The study results did not show a statistically significant
effect on gait (walk) speed (p = 0.124).

The study reported similar dysfunctional symptoms in both
groups in the study. No statistically test was performed to
test the significance and data were provided in a figure.

The study aimed to assess the safety of autologous
mesenchymal stromal cell infusion as adjunct treatment in
patients with tuberculosis. In total, 217 adverse events
were reported among all subjects (i.e., 30) in a before-and-
after study design.

The study assessed the association between breastfeeding
duration and intelligence in a cohort design.

The study assessed the effect of sleep intervention among
15 health young men in a before-and-after study design.

The study assessed the in vitro L-citrulline bioavailability
from a synthetic standard or natural watermelon juice and
determined the effect of a potential functional watermelon
juice in vivo without a comparator group in a before-and-
after study of 7 athletes.

The rabbit study showed the effect only in rabbit eyes.

(Continued)
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Table 3. (Continued)

Spin Categories

Others spin

Spin type with examples

Preliminary study results to clinical application: “It could
treat phobias and perhaps even post-traumatic stress
disorders”

Study outcomes to different outcomes: 7. “Tomatoes may
help fight breast cancer”. 2. “A radical drug which lowers
cholesterol by silencing a key gene could work just as well
as statins but without side-effects and in just one dose, a
study found. The medication has been hailed as a Wonder
drug, bringing down deaths from cardiac problems”.

Study intervention to different interventions: “Broccoli
slows arthritis”.

Study participants to a larger or different population: “The
results of the trial-the first in humans-could offer hope to
one in five people who are resistant to statins. It could
also be offered to patients who suffer ill-effects from
the drugs, or those whose cholesterol remains high
even after statins are prescribed”.

Inappropriate implication for clinical/daily use: “Everyone
should have at least 10-15 minutes of exposure to the
sun every day to ensure that vitamin D levels are
adequate”.

Other types of inappropriate extrapolations: “A new drug
known as ALN-PCS, performed just as well, reducing
cholesterol up to 57 per cent”.

Highlighting a single patient experience for the success of a
new treatment instead of focusing on the group results:
“PROSTATE cancer patient Bob McGregor is living
proof that a new treatment regime for the disease is as
good as gold”.

Explanation

The study participants were healthy without any phobia and
it was a very small sample of 15 subjects in a before-and-
after study.

1. The study examined the effects of diets rich in lycopene
(tomato based) and isoflavone (soy based) on serum
adipokine levels only. 2. The study did not assess effect of
tomatoes based diet on decreasing the risk of breast
cancer. The study did not assess the decrease in mortality
with the ALN-PCS compound, which has not yet been
developed as a drug.

The study did not evaluate the use of broccoli but rather,
sulphoraphane compound present in cruciferous
vegetables, including broccoli, in a mouse study.

The study participants were healthy with low-density
lipoprotein cholesterol levels > 3.00 mmol/L and had
received no lipid-lowering treatment in the 30 days before
screening. The effect of the drug on participants with statin
resistance was not evaluated in this study.

The rat study assessed dietary vitamin D deficiency leading
to elevated tyrosine nitration in brain that may promote
cognitive decline. The study did not assess the vitamin D
level by exposure to sunlight.

The study investigated the safety and efficacy of ALN-PCS,
a small interfering RNA that is not yet developed as a drug.
It was a randomized, single-blind, placebo-controlled,
phase | trial.

The study compared a 3-D conformal radiation therapy with
and without image guidance using implanted fiducial
markers in a cohort of 282 patients with prostate cancer
with similar dysfunctional symptoms in both groups.

1 Only including human studies where adverse events were reported in scientific articles (n = 52)
¥ Applicable to observational studies (n = 48)

§ Applicable to observational &

animal studies (n = 77)

Y Applicable to human studies (n = 101)
¥ Applicable to animal studies (n = 29)

doi:10.1371/journal.pone.0140889.t003

Research on spin in biomedical research is recent. Previous studies have focused on spin in
RCTs [5, 7, 39, 40], diagnostic test accuracy studies [6, 41], non-randomized studies [14, 16,
42] and epidemiologic studies [43] and demonstrated a high prevalence of spin in published
articles. A recently published RCT demonstrated that the presence of spin in abstract conclu-
sions could have an impact on readers’ interpretation. [8] Other studies showed misrepresenta-
tion of research results in press releases [9, 28, 29, 31] and how it could have an impact on
news [11] [31]. Furthermore, Yavchitz et al. showed that the presence of spin was associated
with an overestimation of the beneficial effect of the treatment from research articles to press
releases and the news [7]. Some studies have specifically assessed the contents of news and

showed that the quality of reporting was poor, with important information missing [33] and a
lack of reporting of the study limitations [44]. For example, in the United States [13] and in
Canada [45], 53% and 68% of news stories, respectively, failed to mention the potential harms
related to drug treatments for patients and failed to quantify the benefits.

PLOS ONE | DOI:10.1371/journal.pone.0140889 October 16,2015
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Prevalence of spin by:

A. Online news outlet

General news outlet (n=98) (111/0)
. 8
Medical news outlet (n=32) (25%)
0 20 40 60 80 100%
B. Study design
Systematic reviews/Meta- analysis (n=14) (365% )
Randomized controlled trials (n=39) (23%)

Observational studies (n=48)

Animal studies (n=29)

C. Funding source

Non profit (n=86) (1226)
e 4 8
Profit* (n=34) (23.5%) (23,5%)
1
Not reported (n=10) (10%)
0 20 40 60 80 100%

*Funding source:

Profit (includes 5% complete profit . - . .

and 21% partial profit). - 5-9 spin per news 1-4 spin per news 0 spin per news
Fig 2. Prevalence of spin in online health news (n = 130).

doi:10.1371/journal.pone.0140889.9002

To our knowledge, our study is the first to systematically assess the misrepresentation of
research results highlighted in the health section of Google News, which has one billion users
of its news content each week worldwide [15]. Our study provides a comprehensive evaluation
and classification of spin in a highly disseminated sample of news reporting the results of scien-
tific studies. We developed a classification of spin that could be applied equally to scientific
research, press releases and news. Nevertheless, we cannot provide conclusions on the origin of
the spin; indeed, the presence of spin in news could be related to the presence of spin in the
published articles.
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Limitations

The first limitation is that the assessment of spin necessarily involves some subjectivity. Conse-
quently, all reports were evaluated independently by 2 researchers. Second, we did not evaluate
to what extent the spin was misleading for readers. The possible impact of spin on public per-
ception about new treatments reported in health news should be studied. Third, our arbitrary
selection of 3 country editions for Google News may limit the extrapolation of results to other
country editions. Finally, we did not evaluate the origin of spin in news, whether it was due to
journalists’ lack of scientific knowledge or from the published article.

Implications

Misrepresentation of results can have serious consequences such as raising false hope among
patients, distrust about new treatments, misguided choices that may put people’s health at risk
or influence policy makers to adopt inadequate or harmful laws, regulations, or policies.

The implication of this study is to define strategic interventions to reduce the spin and the
impact of spin on readers’ interpretation. These interventions could focus on researchers, jour-
nalists and the public. In fact, previous studies showed that spin in press releases and news
items frequently came from the scientific articles [7, 11]. Consequently, to reduce the spin in
news, the occurrence of spin should first be reduced in articles and then press releases. Second,
we should train journalists to identify spin in scientific articles and avoid the dissemination of
spin in the news. Finally, we should develop a users’ guide for the public to critically appraise
news items and teach the public how to appraise health news critically. Some interesting initia-
tives [46, 47] such as “Behind the Headlines” [46], provide a critical analysis of health news
stories.

Further research is recommended to assess the impact of spin on reader’s interpretation and
public behaviour and which type of spin has high impact.

Conclusions

In this sample of highly disseminated Google health news, the interpretation of research results
was frequently misrepresented. However, we do not know whether these spin were from the
scientific articles themselves or added in the news.

Supporting Information

S1 Table. Kappa coefficients for concordance on spin in Google health news items.
(DOCX)

S2 Table. List of the selected news items with referenced scientific articles and relevant
news outlets.
(XLSX)
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Factors associated with online media attention to research: A

cohort study of articles evaluating cancer treatment

61



2. Summary

Global oncology spending reached $100 billion in 2014 [73] and more than 100,000
research articles are published every year in the field of cancer. It is important to evaluate
the impact of cancer research evaluating treatments because it interests to scientific
community and important stakeholders such as policy makers, health care professionals,
patients and caregivers. One of the new metrics developed called “Altmetric” is used to
measure the media attention an article received online through online news, science blogs,
and social media [68]. To our knowledge, no study had evaluated online media attention to
published articles in the field of cancer and identified factors associated with it. Our
hypothesis was that studies with high level of evidence might receive more online media
attention. The objective of this study was to describe online media attention of articles
evaluating cancer treatments and identify the factors associated with it. Particularly, we
aimed to determine whether more attention was received by studies with a high level of
evidence [74-77]

We systematically screened highest impact factor journals in the following categories: 50 in
“Oncology”, 25 in “Medicine, General and Internal”, and 25 in “Medicine, Research and
Experimental” and selected 47 journals with a diverse range of impact factors, from 3.9 to
54.4 that were publishing clinical studies, systematic reviews of clinical studies and
observational studies evaluating the effect of interventions on humans. We searched
MEDLINE via PubMed on March 1, 2015 for articles published during the first 6 months of
2014 in selected journals. We retrieved 4,038 citations and selected a sample of 792 articles
evaluating cancer treatments regardless of study design. To obtain the media attention of
selected articles, we applied PubMed unique identifier (PMID) on Altmetric Explorer and
downloaded the Altmetric score, number of news items, science blogs, tweets, Facebook

posts, Google + and some other sources where published article was mentioned.
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The primary outcome was the media attention an article received online as measured by
Altmetric score. We pre-specified following explanatory variables: 1) journal impact factor,

2) study design in 4 classes (i.e., SR/MA, RCT, phase I/ll (non-randomized) trial and
observational study [as a referent group], 3) abstract conclusion (in favour of study
treatment( yes vs no [not in favour of study treatment and neutral]), 4) funding source (for
profit [profit, both (profit and non-profit)] vs non-profit [non-profit, none, not reported]), 5)
open access to the article (yes vs no), and presence of press release (yes vs no). These
variables were entered in the multivariate model to assess the association of each variable
with media attention (controlling for other variables in the model). We estimated the
logarithm of ratio of mean (RoM), representing the values of Altmetric score per unit change
in the covariate, to investigate the factors associated with media attention (i.e., Altmetric
score).

Among 792 articles, we found that 512 (64.7%) received a score between 1 and 50, 32
(4.0%) a score between 51 and 100, 21 (2.7%) a score between 101 and 200 and only 9
(1.1%) a score >200.0n multivariate analysis, we found following factors associated with a
high Altmetric score: presence of a press release (RoM=10.14, 95%CI [4.91-20.96];
P<0.0001), open access to the article (RoM=1.48, 95pp0OP-2.16];P=0.041), non-profit

funding (RoM=1.45, 95%CI [1.08-1.94P=0.012) and journal impact factor (RoM=1.10,

95% [1.07-1.12];P<0.0001). As compared with observational studies, systematic reviews
and meta-analysis [SR/MA] were not associated with high Altmetric score (RoM=1.46,
95%CI [0.74-2.86]P=0.27), nor were RCTs (RoM=0.65, 95%CI [0.41-1.02}0.059) and

phase I/ll, non-RCTs (RoM=0.58, 95%CI [0.33-1.0B}0.07). The articles with abstract
conclusions favoring study treatments were not associated with high Altmetric score
(RoM=0.97, 95%CI [0.60-1.58P=0.91). These results do not support the hypothesis that

studies with high level of evidence receive more online media attention.
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Our study has following limitations: First was the sheer amount of social media (Facebook
posts/tweets) where the chance of missing information is possible and might not all be
captured by Altmetric. Second, the association between study design with high level of
evidence and media attention was not statistically significant which might be due to limited
power. Third, the search strategy used in this project was simple, relying on only the term
“cancer” in all fields, but was very large and unspecific. Fourth, the search was performed
with MEDLINE only because it is the most frequently used database, and we did not aim to
perform a comprehensive search. Fifth, date extraction was limited to one reviewer for 75%
articles. However, the quality of data extracted was assessed and did not involve any
subjective outcome, therefore a second reviewer independently extracted the data for 25%
articles and the reproducibility was very good, with kappa coefficient > 0.9. Sixth, the
Altmetric score, which was registered at a fixed point, may have influenced the results.
However, a major part of this influence was corrected by adjustment on post-publication
exposure periods even if cumulation of Altmetric score over time is probably non-linear.
Seventh, the search period was focused on the first 6 months of 2014 because we wanted to
have sufficient delay since the launch of Altmetric, in 2012, and aimed to have a post-
publication exposure period (i.e., period from last publication date [June 30, 2014] to the
Altmetric search date [May 1, 2015] of at least 10 months to ensure that the Altmetric score
would be stabilized for most articles. Finally, the RoM value for press releases had wide
confidence intervals because there were very few studies which have press releases;

therefore the results should be interpreted with caution.
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Abstract

Background: New metrics have been developed to assess the impact of research and provide an indication of
online media attention and data dissemination. We aimed to describe online media attention of articles evaluating
cancer treatments and identify the factors associated with high online media attention.

Methods: We systematically searched MEDLINE via PubMed on March 1, 2015 for articles published during the first

6 months of 2014 in oncology and medical journals with a diverse range of impact factors, from 3.9 to 544, and selected
a sample of articles evaluating a cancer treatment regardless of study design. Altmetric Explorer was used to identify
online media attention of selected articles. The primary outcome was media attention an article received online as
measured by Altmetric score (ie, number of mentions in online news outlets, science blogs and social media). Regression
analysis was performed to investigate the factors associated with high media attention, and regression coefficients
represent the logarithm of ratio of mean (RoM) values of Altmetric score per unit change in the covariate.

Results: Among 792 articles, 218 (27.5%) received no online media attention (Altmetric score = 0). The median
[Q1-Q3] Altmetric score was 2.0 [0.0-8.0], range 0.0-428.0. On multivariate analysis, factors associated with high
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(RoM =1.48, 95%Cl [1.02-2.16]), and journal impact factor (RoM = 1.10, 95%Cl [1.07-1.12]. As compared with
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95%Cl [0.33-1.05]; P=0.07). The articles with abstract conclusions favouring study treatments were not
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Background

Global oncology spending reached $100 billion in 2014
[1], and more than 100,000 research articles are pub-
lished every year in the field of cancer. It is important to
evaluate the impact of this research. The most widely
used indicator to measure the impact of research is the
number of citations received for each published article
[2, 3]. However, citations only measure the impact in the
scientific community [4] but not on other important
stakeholders such as policy makers, patients, and the
general public [2]. Furthermore, this impact can be
assessed only after a wait of months [5, 6].

New metrics have been developed to assess the impact
of research and provide an indication of online media at-
tention, data dissemination and effect of research across
global community. For example, Altmetric was devel-
oped to measure the media attention an article receives
online [7]. These metrics track online attention for a
specific research through an output (e.g., journal article),
an identifier linked to the output (e.g., digital object
identifier (DOI)) and mentions in a source (e.g., online
news outlets). Each article receives an Altmetric score
measuring the number of mentions the article has re-
ceived in online news outlets, science blogs and social
media (Twitter, Facebook, Google+, etc.) to provide an
indicator of the amount of online media attention [8].
The score is derived from an automated algorithm and
represents a weighted count of the amount of attention
received for a research output [9]. However, the Alt-
metric score is not the only factor of scholarly impact.
This score is widely used by journal editors and re-
searchers to analyze the effect of the research they pub-
lish within days after their publication [2, 10-13].

To our knowledge, no study has evaluated online
media attention in the field of cancer. Therefore, we
aimed to describe and identify the factors associated
with online media attention of articles evaluating cancer
treatments. Particularly, we aimed to determine whether
more attention was received by studies with a high level
of evidence [14-17]. We focused on studies evaluating
treatments because they interest the scientific commu-
nity and are important to healthcare professionals, policy
makers, patients and caregivers.

Methods

Study design

We conducted a cohort study of articles reporting stud-
ies evaluating treatments in the field of cancer and pub-
lished in high-impact-factor journals.

Identification of articles

Search strategy

We screened the highest impact factor journals in the
following categories: 50 in “Oncology”, 25 in “Medicine,
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General and Internal” and 25 in “Medicine, Research and
Experimental” (Journal citation report 2013, Thomson
Reuters). We selected the journals that were publishing
clinical studies or systematic reviews of clinical studies or
observational studies evaluating the effect of interventions
on humans and identified 24 journals from “Oncology”, 17
from “Medicine, General and Internal” and 6 from
“Medicine, Research and Experimental”. We then searched
MEDLINE via PubMed on March 1, 2015 for articles pub-
lished from January 1, 2014 to June 30, 2014 in the selected
journals by using the following search strategy: “name of
the journal” in the journal search field; “cancer” in title and
abstract field; article type “randomized controlled trials”,
“clinical trials”, “observational studies”, “meta-analysis” or
“systematic reviews” and text availability “abstract”.

Eligibility criteria

We included all studies evaluating an intervention to
improve the health of patients with any type of cancer,
regardless of study design. These interventions could
concern chemotherapy, targeted therapy, radiotherapy,
surgery, hormone therapy, immunotherapy and supportive
care (e.g., analgesics, antibiotics, antiretroviral, dietary
supplements, multivitamins, vaccination). We excluded
studies of diagnostics, screening, prognostic factors,
biomarkers, correlation and gene, molecular and protein
expression that did not evaluate any treatment. We also
excluded animal studies and narrative reviews.

Data extraction

An online data extraction form was developed and prelim-
inarily tested on a sample of 30 articles. The following
data were collected: journal type (i.e., cancer or general
medical), study design (systematic reviews/meta-analyses
(SRs/MAs), randomized controlled trials (RCTs), phase 1/
II non-randomized trials and observational studies), sam-
ple size and funding source (ie., for profit, non-profit,
both and not reported). The types of cancer and type of
cancer treatments were classified according to the US Na-
tional Cancer Institute” [18].

We determined whether the abstract conclusion
favoured the study treatment, did not favour the study
treatment or was neutral [19]. We checked whether there
was an open access to the article on PubMed and
recorded the online publication date on PubMed. Finally,
we also checked whether the published article had issued
a press release or not. For this purpose, we searched
EurekAlert (online free database for science press releases:
http://www.eurekalert.org/) using keywords from PubMed,
online or journal publication date, journal name, authors’
first and last names and title.

Two researchers (RH, LG) with expertise in clinical epi-
demiology independently screened the titles and abstracts
for 25% of the citations retrieved and extracted specific
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information. The reproducibility was very good (kappa > 0.9
for all items) (Additional file 1). Then, the remaining cita-
tions were divided among the two researchers for further
screening and data extraction. The full text was retrieved to
record the funding source when not reported in the
abstract.

Online media attention measured by Altmetric score

The primary outcome was the online media attention
measured by the Altmetric score. The Altmetric Web-
based application tracks the attention scholarly articles
receive online by using data from three main categories
of sources: social media (i.e., Twitter, Facebook, Google
+, Pinterest and blogs); traditional media (i.e., main-
stream, such as The Guardian, New York Times, and
science-specific, such as New Scientist and Scientific
American) and online reference managers (i.e., Mendeley
and CiteULike) [20]. This score, providing a quantitative
measure of attention a scholarly article receives online,
is derived from an automated algorithm. The score is
weighted by the relative coverage of each published re-
search article in each type of source (e.g., news, Twitter)
[9]. For example, an average newspaper story is more
likely to bring attention to the research article than an
average tweet [9]. Additional file 2 provides details on
how the Altmetric score is calculated.

The effect of time is important in exposure of media at-
tention to the article [11]. In general, the published article
receives maximum online attention within 6 months of its
publication. Each mention of an article on online sources
affects the Altmetric score. Therefore, we chose a delay of
at least 10 months from the last publication date (June 30,
2014) to the Altmetric search date (May 1, 2015) to allow
for sufficient exposure for a stable Altmetric score.
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We searched Altmetric Explorer [7] by using the
PubMed unique identifier (PMID) for the selected arti-
cles (Altmetric search date: May 1, 2015). Then, we
downloaded the Altmetric score and number of news
items, science blogs, tweets, Facebook posts, Google+
posts, Mendeley readers, CiteULike and some other
sources where the published article was mentioned.

Statistical analysis

Qualitative variables are described with frequencies and
percentages (%). Quantitative variables are described with
medians [Q1-Q3]. We used the negative binomial GEE
model to study the association of explanatory variables and
Altmetric score. Regression coefficients represent the loga-
rithm of the ratio of mean (RoM) values of the Altmetric
score per unit change in the covariate. We chose this model
to explain the wide dispersion of Altmetric score (greater
variance than the mean). Using a function “offset”, we ad-
justed for the duration between online publication dates of
articles (or journal publication date if the online publication
date was greater than journal publication date) and the
search date for Altmetric score (May 1, 2015) to account
for the same post-publication exposure period. Clustering
due to journals was accounted for by adding an exchange-
able correlation structure to the model.

Univariate and multivariate analyses involved the follow-
ing pre-specified explanatory variables: (1) journal impact
factor, (2) study design in four classes (i.e, SR/MA, RCT,
phase I/II non-randomized trial and observational study[as
a referent group]), (3) abstract conclusion (in favour of
study treatment (yes vs no [not in favour of study treatment
and neutral]), (4) funding source (for profit [profit, both
(profit and non-profit)] vs non-profit [non-profit, none and
not reported]), (5) open access to the article (yes vs no) and

Search for cancer-related scientific articles
On March 1, 2015

Abstracts retrieved from PubMed
Published from January 1, 2014 to June 30, 2014
(n=4038)

Excluded (n = 3246)
- 512 Animal studies
394 Gene expressions
359 Non-interventional

283 Reviews
227 Prognostic studies

Selected by reading title and abstracts
(n=792)

183 Protein expression
182 Co-relational studies
156 Diagnostics

145 Biomarkers

142 Molecular expression
133 Screening

530 Others

Randomized controlled trials
(n =246)

Systematic reviews/meta-analyses
(n = 86)

Observational studies
(n =347)

Phase I/ll, non-randomized trials
(n=113)

Fig. 1 Flow diagram of articles evaluating cancer treatments
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(6) presence of a press release (yes vs no). All these vari-
ables were entered in the multivariate model to assess the
association of each variable with high Altmetric score (con-
trolling for the other variables in the model). Results are
expressed as RoMs with 95% confidence intervals (95%Cls)
for both univariate and multivariate analysis. Statistical ana-
lysis involved use of SAS for Windows 9.4 (SAS Inst., Cary,
NC).

Results

General characteristics of selected articles

Among 47 selected journals, 4038 citations were retrieved.
The 792 articles identified were published in 31 journals
with a diverse range of impact factors, from 3.9 to 54.4
(Fig. 1). At least one article was selected among the 31 jour-
nals; the median [Q1-Q3] of included articles per journal
was 10.0 [3.0-42.0]. Selected journals with the included
number of articles are detailed in Additional file 3. The
general characteristics of the articles selected are in Table 1.
The median [Q1-Q3] of the journal impact factor of se-
lected articles was 5.3[4.8—16.4]. Overall, 347 articles (44%)
described observational studies, 246 (31%) RCTs, 113 (14%)
phase I/II, non-randomized trials and 86 (11%) SRs/MAs.
Most were published in cancer journals (n=739, 93%).
Among the 792 articles, in 523 (66%), the abstract conclu-
sion was in favour of the study treatment, the funding
source was for profit for 268 (34%), and 462 (58%) had
open access to the article. Overall, only 56 (7%) of the
articles had a press release.

Description of online media attention measured by
Altmetric score

The median [Q1-Q3] Altmetric score was 2.0 [0.0-8.0],
range 0.0-428.0; 218 articles (27.5%) received no media
attention (Altmetric score =0). Figure 2 describes the
overall distribution of Altmetric score of 792 articles.

Among 792 articles, 512 (64.7%) received a score be-
tween 1 and 50, 32 (4.0%) a score between 51 and 100,
21 (2.7%) a score between 101 and 200 and only 9
(1.1%) a score >200.

Figure 3 describes the amount of attention that studies
received in different online media sources. Overall, there
were 756 news outlets, 143 science blogs, 1285 facebook
posts, 6467 tweets and 3449 Mendeley readers. In this fig-
ure, each bar represents the proportion of studies with no
mention or attention (sky blue), 1-5 mentions per study
(dark green), 6-10 mentions per study (jade green), 11-15
mentions per study (yellow), 16—20 mentions per study
(orange) and 20 mentions per study (red). For example, in
news media, 83% studies (657/792) received no attention,
11% (87/792) were mentioned 1-5 times, 3.1% (25/792)
were mentioned 6-10 times, 1.4% (11/792) were men-
tioned 11-15 times, 0.5% (4/792) were mentioned 16—-20
times, and only 1% (8/792) were mentioned 20 times.

Table 1 General characteristics of articles
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Category

Total (n=792)

Type of journal, n (%)
— Cancer
— General medical
Journal impact factor, median [Q1-Q3]
Study design
— Systematic review/meta-analysis
— Randomized controlled trial
— Phase I/Il, non-randomized trial
— Observational study
Cancer type by organ, n (%)
— Digestive system
— Breast
— Lungs
— Blood
— Prostate
— Female reproductive organ
— Others
Type of cancer treatment, n (%)
— Chemotherapy
— Targeted therapy
— Radiotherapy
— Surgery
— Hormone therapy
— Immunotherapy
— Supportive care
— Others
Sample size, median [Q1-Q3]°
Type of abstract conclusion
— In favour of study treatment
— Not in favour of study treatment
Funding source, n (%)
— Non-profit
— Profit®
— Not reported
Altmetric score, median [Q1-Q3]
Open access
- Yes
- No
Press-release
- Yes
- No

739 (933)
53 (67)
5.3 [4.8-164]

86 (109

246 (31.1)
113 (14.3)
347 (43.8)

168 (21.2)

197 (25.0)
150 (19.0)
181.0 [48.5-1010.5]

523 (66.0)
269 (34.0)

418 (52.8)
268 (33.8)
106 (134)
2.0 [0.0-8.0]

462(58)
330(42)

56(7)
736(93)

?Excluding the sample size of systematic reviews/meta-analyses

£12.2% is partially profit and non-profit
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Fig. 2 Distribution of Altmetric score for articles (n=792) [Inset graph limited to articles with an Altmetric score <50]

Factors associated with online media attention

On multivariate analysis, the factors associated with a high
Altmetric score were presence of a press release (RoM =
10.14, 95%CI [4.91-20.96]; P 0.0001), ie., articles with
press-release seemed to have 10.1 times increase in mean
Altmetric score), open access to the article (RoM =148,
95%CI [1.02-2.16]; P =0.041), non-profit funding (RoM =
1.45, 95%CI [1.08-1.94]; P = 0.012) and journal impact fac-
tor (RoM =1.10, 95% [1.07-1.12]; P 0.0001), i.e., 1-point
increase in impact factor has a 10% increase in mean
Altmetric score (for instance a journal with an impact

factor equal to 2), and a journal with an impact factor equal
to 12 with a difference of 10 point in impact factor have an
expected Altmetric score multiplied by 2.5 (150% increase
for 10 points) (Table 2).

Systematic reviews (SR/MA) were not associated with
high Altmetric score (RoM =146, 95%CIl [0.74-2.86];
P =0.27) as compared with observational studies, nor were
RCTs (RoM =0.65, 95%CI [0.41-1.02]; P=0.059) and
phase I/I, non-RCTs (RoM =058, 95%CI [0.33-1.05];
P =0.07) as compared with observational studies. The arti-
cles with abstract conclusions favouring study treatments

News Blogs 0.5%= Facebook
1% (n=756) (n=143)  0.4% (n=1285)
0.5%" ] 5%
1.4% " i

1%

83%

Studies Studies Studies

(n=792) (n=792) (n=792)

. No attention

. 1-5 mentions/study

6-10 mentions/study

Fig. 3 Online media attention of articles by sources (n=792)

Twitter Mendeley Google+ CiteULike
(n=6467) /(n =3449) (n=67) (n=59)
. 0.3%
3% @ 2% i 4.7% 6%
0
41% 38%
° ° 95% 94%
30% 37%
Studies Studies Studles Studies
(n=792) (n=792) (n=792) (n=792)
11-15 mentions/study
. 16-20 mentions/study
. 20 mentions/study
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Table 2 Factors associated with online media attention (i.e, Altmetric score) of articles (n =792)
Univariate analysis Multivariate analysis
RoM 95%Cl P value RoM 95%Cl P value
Journal impact factor (One unit) 1.11 [1.07-1.14] <0.0001 1.10 [1.07-1.12] <0.0001
Study design + RCT vs observational study 1.02 [0.78-1.32] 0.9259 0.65 [0.41-1.02] 0.0593
« Phase I/l, non-randomized trial vs 046 [0.34-0.62] <0.0001 0.58 [0.33-1.05] 0.0715
observational study
+ SR/MA vs observational study 0.97 [0.70-1.34] 0.8381 146 [0.74-2.86] 02724
Abstract conclusion In favour of study treatment (yes vs no) 134 [1.04-1.74] 0.0254 097 [0.60-1.58] 09134
Funding source Non-profit vs for profit 1.30 [0.97-1.73] 0.0773 145 [1.08-1.94] 00126
Open access Yes vs no 172 [1.27-2.33] 0.0005 148 [1.02-2.16] 0.0418
Press release Yes vs no 11.61 [6.78-19.87] <0.0001 10.14 [4.91-20.96] <0.0001

RoM ratio of mean

were not associated with high Altmetric score (RoM = 0.97,
95%ClI [0.60—1.58]; P =0.91).

Further details of means and medians for each explana-
tory variable associated with Altmetric score are in Table 3.

Discussion

This study describes the online media attention of 792 ar-
ticles evaluating cancer treatments and identified associ-
ated factors. Almost one third of these studies received no
media attention in terms of Altmetric score. The presence
of a press release, open access to the article, non-profit
funding source and journal impact factor were associated
with high online media attention. There was no evidence
that study design with a high level of evidence and type of
abstract conclusion were associated with high online
media attention.

To our knowledge, this is the first study describing the
online media attention to articles evaluating cancer treat-
ments and systematically determining the associated fac-
tors. Previous studies have mainly focussed on citation

analysis to determine research impact within a speciality
such as oncology [21], gastric cancer [22], general surgery
[23], obstetrics and gynaecology [24] and urology [25].

Our results are consistent with previous studies showing
that press releases are associated with the subsequent publi-
cation of newspaper stories [26, 27] and open access to the
article increases the citation counts [28]. For example, Alt-
metric issued a list of 100 articles published in 2015 which
received the highest media attention; 42% had open access
[29]. Research articles exploring the impact of the study de-
sign and quality on citations are conflicting. Patsopoulos et
al showed that articles with a study design with a high level
of evidence received relatively more citations than other
study designs [3]. In contrast, other work found no convin-
cing evidence that journals with higher citation publish tri-
als of higher methodological quality [30].

Implications
Our study has some important implications. First, it shows
that online media attention does not warrant the high

Table 3 Mean, median and [min—-max] for explanatory variables associated with Altmetric score (n =792)

Explanatory variables Sub-categories Mean (SD) Median [Q1-Q3] [Min—-max]
Study design SR/MA 14.9 (37.0) 35 [1.0-10.0] [0.0-268.0]
RCT 20.7 (50.5) 3.0 [0.0-16.0] [0.0-428.0]
Phase I/Il, non-RCT 6.5 (17.2) 2.0 [0.0-4.0] [0.0-139.0]
Observational study 134 (39.7) 2.0 [0.0-7.0] [0.0-319.0]
Abstract conclusion In favour of study treatment 16.6 (44.8) 2.0 [0.0-9.0] [0.0-428.0]
Not in favour of study treatment 11.5 (32.5) 2.0[0.0-7.0] [0.0-319.0]
Funding source Profit 139 (41.1) 2.0 [0.0-9.0] [0.0-370.0]
Non-profit 154 (41.1) 2.0 [0.0-8.0] [0.0-428.0]
Open access Yes 17.9 (49.3) 3.0 [1.0-8.0] [0.0-428.0]
No 10.6 (24.8) 1.5 [0.0-8.0] [0.0-258.0]
Press release Yes 1186 (87.5) 84.5 [58.0-144.5] [29.0-428.0]
No 7.0 (19.0) 2.0 [0.0-5.0] [0.0-268.0]

SR/MA systematic review/meta-analysis, RCT randomized controlled trial
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quality of research. In fact, news, blogs and social media
may highlight research on the basis of perceptions of their
potential appeal to patients and the public, not because of
their rigorous methodology. Indeed, previous studies
showed that the media is more likely to cover observational
studies and less likely to report RCTs [31]. A high level of
evidence may interest the scientific and medical community
more than the public.

Second, factors related to the publication process such
as the presence of press release, open access are strongly
associated with online media attention and the subsequent
publication of newspaper stories [26, 27]. This is import-
ant information for researchers when planning the dis-
semination of their results. To enhance the impact of their
research, they should favour open access and disseminate
press releases.

Third, there is some evidence showing that high online
media attention is highly correlated with access to the sci-
entific article and the number of scholarly citations the sci-
entific article will receive [2]. Some studies from the fields
of clinical pain [10], urology [32], neurointerventional sur-
gery [33] and cardiovascular [34] and emergency medicine
[35] have shown that disseminating research on social
media will increase their access or views to their readers.
Highly cited articles can be predicted by tweets occurring
within the first 3 days of article publication [2]. Open access
to the article increases the citation counts [28].

Finally, high online media attention to articles evaluating
treatments can have an impact on public health. Previous
studies have shown that dissemination of medical research
in the mass media can affect patients, public, researchers,
physicians and healthcare providers and their behaviours
[36]. For example, a peak in media attention regarding
group A streptococcal (GAS) disease and its testing in
paediatric emergency departments was associated with an
increase in the prescription of rapid tests for GAS despite
no increase in number of children presenting symptoms
that might warrant such testing [37]. In another example,
wide media coverage resulted in striking changes in the use
of hormone therapy by postmenopausal women [38]. A
Cochrane systematic review highlighted the impact of the
mass media on health services utilization, with a consistent
effect after planned campaigns and unplanned coverage
[39]. A recent study of statins use highlighted the potential
effect of widely covered health stories in the media on real-
world behaviour related to healthcare [40].

Limitations

This study has some limitations. First, the sheer amount of
social media (Facebook posts/tweets) where the chance of
missing information is possible and may not all be captured
by Altmetric. Second, the power may be limited to detect a
relationship between the study design and online media

Page 7 of 8

attention. Third, our search strategy was simple, relying on
only the term “cancer” in all fields, but was very large and
unspecific. Fourth, the search was performed with MED-
LINE only because it is the most frequently used database,
and we did not aim to perform a comprehensive search.
Fifth, date extraction was limited to one reviewer for 75%
articles. However, we assessed the quality of data extracted
because a second reviewer independently extracted the data
for 25% articles and the reproducibility was very good, with
kappa coefficient >0.9. Sixth, the Altmetric score, which
was registered at a fixed point, may have influenced the
results. However, a major part of this influence is corrected
by adjustment on post-publication exposure periods even if
cumulation of Altmetric score over time is probably no
linear. Seventh, our search period focused on the first
6 months of 2014 because we wanted to have sufficient
delay since the launch of Altmetric, in 2012, and we aimed
to have a post-publication exposure period (i.e., period from
last publication date [June 30, 2014] to the Altmetric search
date [May 1, 2015]) of at least 10 months to ensure that the
Altmetric score would be stabilized for most articles.
Finally, the results should be interpreted with caution
because the RoM value for press releases had wide confi-
dence intervals.

Further research is needed to measure the impact of can-
cer research on individual components of media such as
news and social media.

Conclusions

There is a large variability in online media coverage of articles
evaluating cancer treatments. Most important factors associ-
ated with high online media attention are presence of a press
release and journal impact factor. There was no evidence that
study design with high level of evidence and type of abstract
conclusion were associated with high online media attention.
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coefficients for concordance between two researchers in screening title and
abstracts to include articles in the study (11.5 Ko). (DOCX 22 Kb)

Additional file 2: Criteria to calculate the Altmetric score. This word file
provides the information that how Altmetric score is calculated and
weighted (14.5 Ko). (DOCX 29 Kb)

Additional file 3: Journals including the selected articles. This word file
gives the detail of included journals, selected number of articles in each
journal and description of some articles which received high Altmetric
score in related journal (30.0 Ko). (DOCX 39 kb)
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3. Summary

Dual anti-platelet therapy (DAPT) (i.e., P2Y12-receptor inhibitor combined with aspirin) is
recommended after the placement of coronary stents to prevent thrombotic complications
[78]. The optimal duration of DAPT has been debated [79-83]. In December 2014, the
Harvard Clinical research Institute (HCRI) released the results of the DAPT study and
published in theNew England Journal of Medicine (NEJM) [84]. The trial aimed to
determine the benefits and risks of continuing DAPT beyond 1 year after the placement of a
coronary stent [84]. A total of 9,961 adult patients were randomly assigned to continue
thienopyridine treatment or to receive a placebo for 30 months. Continued therapy reduced
the rate of stent thrombosis (0.4% vs.1.4%; p<0.001) and major adverse cardiovascular and
cerebrovascular events (MACCES) (2.1% vs. 4.1%; p<0.001), with an expected increase in
the rate of moderate or severe bleeding (2.5% vs. 1.6%; p=0.001). Continued therapy was
also associated with an increase of 36% in all-cause mortality (2.0% vs. 1.5%; hazard ratio

1.36 [95% CI 1.00 to 1.85]; P=0.05) [84].

However, the reporting of the results raised some concerns [85, 86]. Particularly, the abstract
conclusions did not mention the increased risk of mortality. Furthermore, the discussion
included explanations based on post-hoc analyses to clear the role of prolonged
thienopyridine treatment in this increased risk of mortality. For this purpose, the authors had
split the analysis by cause of death, which was not powered to show a statistically
significant difference. They focused on the increase in cancer-related death (0.62% vs
0.28%, p=0.02). The results were interpreted as being related to an imbalance at baseline in
patients with a history of cancer before enrolment (9.8% vs 9.5%). To confirm, the authors
performed a post-hoc analysis excluding all deaths that could be related to cancer diagnosed
before enrolment. Consequently, the results became statistically non-significant (0.50% vs

0.28%, p=0.11). This post-hoc exclusion of patients with an event is questionable.
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The objective of this study was to explore how the results of a trial reported with spin were
disseminated to the scientific community and online media, using the 2014 DAPT trial as a
case studyand to assess whether this interpretation was criticized or not. Our aim was not to
resolve the controversy about DAPT duration and this debate is still ongoing.

This was systematic review of scholarly and public attention surrounding the DAPT study.
We searched and collected the data from the ISI Web of Knowledge, Google Scholar,
PubMed Commons, EurekAlert, the DAPT study website (www.daptstudy.org), and the
NEJM website(for scholarly attention) and Altmetric Explorer [68], Snap Bird, YouTube

(for public attention) citing DAPT study results appearing from November 16, 2014 to June
10, 2015.

We evaluated the text of contents and classified them as follows: text favouring the
prolonged treatment; text uncertain (about the benefit of prolonged treatment) with
inappropriate mention of mortality; text neutral/uncertain (about the benefit of prolonged
treatment) with no mention of mortality; electronic link or referenced with no message; text
uncertain (about the benefit of prolonged treatment) with appropriate mention of mortality;
text not favouring the prolonged treatment and text not favouring the prolonged treatment
and critical of the authors’ interpretation. The main outcome was the proportion of contents
highlighting the increased risk of mortality and critical to the author’s interpretation of the
results. We calculated frequencies and percentages (%) for qualitative variables and median
[IQR] (interquartile range) for quantitative variables.

We identified 425 items reported by 7 sources; 164 (39%) disseminated the authors’
interpretation via an electronic link or a reference, with no additional text. Among 81 items
(19%), the message favoured prolonged treatment and overstated the article conclusions.
Among 119 items (28%), the text was uncertain about the benefit of prolonged treatment but
was reported with no or inappropriate mention of increased risk of mortality. Only 34 items

(8%) were uncertain about the benefit of prolonged treatment and mentioned increased risk
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of mortality. In all, 27 items (6%) did not favour prolonged treatment, and only 12 of these
(3%) clearly raised some concerns about the reporting of increased risk of death.

This study has following limitations: First, this study focused on only one specific trial
publication and results are not generalizable to other studies. However, the article we
focused on was among the top 5 of all research outputs and within ®thee8ntile of

articles on Altmetric. Second, the data extraction involved some subjectivity and we tried to
address this by using a standardized data extraction form and an independent assessment as
well as consensus among 2 researchers. Third, despite our best efforts, we cannot ensure that
our search strategy was all-encompassing because of the breadth of social media. Finally, we

did not explore the balance between efficacy and safety outcomes with DAPT treatment.
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Abstract
Objective: To explore how the results from the 2014 DAPT trial were disseminated to the
scientific community and online media.

Design: A systematic review of scholarly and public attention surrounding the DAPT study.

Settings: Data were collected from the ISI Web of Knowledge, Google Scholar, PubMed
Commons, EurekAlert, the DAPT study website (www.daptstudy.org), andeweEngland
Journal of Medicinewebsite(for scholarly attention)and Altmetric Explorer, Snap Bird,
YouTube(for public attention)citing DAPT study results appearing from November 16, 2014

to June 10, 2015.

Participants: No participants were involved in this study.

Main outcome measure:Proportion of contents highlighting the increased risk of mortality
and critical to the author’s interpretation of the results.

Results: We identified 425 items reported by 7 sources; 164 (39%) disseminated the authors’
interpretation via an electronic link or a reference, with no additional text. Among 81 items
(19%), the message favoured prolonged treatment and consequently overstated the article
conclusions. Among 119 items (28%), the text was uncertain about the benefit of prolonged
treatment but was reported with no or inappropriate mention of increased risk of mortality.
Only 34 items (8%) were uncertain about the benefit of prolonged treatment and mentioned
increased risk of mortality. In all, 27 items (6%) did not favour prolonged treatment, and only
12 of these (3%) clearly raised some concerns about the reporting of increased risk of death.
Conclusion: Dissemination of the DAPT study results to the scientific community and on

different media sources rarely criticized the interpretation of the study results.



Strengths and limitation of this study

e Our method involved a broad search strategy, ensured to capture an exteng

ive and

representative sample of contents citing the 2014 DAPT trial for both scholarly

and public attention.

* Our systematic approach to analyze the text of contents provides a comprehensive

overview of dissemination of the study results.

* This study focused on only a specific trial publication and results arg

generalizable to other studies.

not




INTRODUCTION

The development of optimal coronary stent replacement has progressed rapidly over recent
years®. In the United States, almost 700,000 stents are placed every year and there is an
increasing trend for its use in EuropeDual antiplatelet therapy (DAPT) (i.e., P2Y12-
receptor inhibitor combined with aspirin) is recommended after placement of coronary stents

to prevent thrombotic complicatiodsThe optimal duration of DAPT has been debétéd

In December 2014, the Harvard Clinical Research Institute (HCRI) released the results of the
DAPT study, the largest international randomized controlled trial to°d@tee trial aimed to
determine the benefits and risks of continuing DAPT beyond 1 year after placement of a
coronary stent’. A total of 9,961 adult patients were randomly assigned to continue
thienopyridine treatment or to receive a placebo for 30 months. Continued therapy reduced
the rate of stent thrombosis (0.4% vs.1.4%; p<0.001) and major adverse cardiovascular and
cerebrovascular events (MACCES) (2.1% vs. 4.1%; p<0.001), with an expected increase in
the rate of moderate or severe bleeding (2.5% vs. 1.6%; p=0’08ijwever, continued
therapy was also associated with an increase of 36% in all-cause mortality (2.0% vs. 1.5%;

hazard ratio 1.36 [95% CI 1.00 to 1.85]; P=0.05).

The results of the DAPT study were published in Hew England Journal of Medicine
(NEJM) ° after their presentation at the American Health Association Conference, in
November 2014. However, the reporting of the results raised some conCertls
Particularly, the abstract conclusions did not mention the increased risk of mortality.
Furthermore, the discussion included explanations based on post-hoc analyses to clear the role
of prolonged thienopyridine treatment in this increased risk of mortality. For this purpose, the
authors had split the analysis by cause of death, which was not powered to show a statistically

significant difference. They focused on the increase in cancer-related death (0.62% vs 0.28%,



p = 0.02). The results were interpreted as beifeja@ to an imbalance at baseline in patients
with a history of cancer before enrolment (9.8%®\). To confirm, the authors performed
a post-hoc analysis excluding all deaths that cdiddrelated to cancer diagnosed before
enrolment. Consequently, the results became statlgt non-significant (0.50% vs 0.28%,

p=0.11). This post-hoc exclusion of patients witheaent is questionable.

We aimed to explore how the authors’ interpretatidrresults from the DAPT trial was
disseminated to the scientific community and onlmedia and to assess whether this

interpretation was criticized or not.



METHODS

We performed a systematic review of scholarly anblip attention surrounding the DAPT

study.

Identification of scholarly and public attention surounding the DAPT study

Scholarly attention

On June 2015, we searched the following electroai@bases to identify responses to the
DAPT study: ISI Web of Knowledge, Google Scholanda@ubMed Commons. We also
searched the comments and citing articles oiN&&MV website for the original articfe

Public attention

We searched Altmetric Exploréf™*® to identify all online attention (news, blogs, Tisf,
Facebook, Google+, Mendeley, CiteULike) given te DAPT study. Each identified social
media source was then systematically evaluatecetermiine whether other posts were not
captured by Altmetric Explorer. In addition, eachigmal tweet was reviewed to find
retweets, replies and favourites. Since Altmetomaaptures only tweets attached to the DOI
(Digital Object Identifier) of the original DAPT tle, we also used snapbird.org, a search
engine that can search an individual Twitter actdaynusing theNEJMs Twitter account
and the search terms “DAPT” and “dual antiplatéhetrapy”. We also searched EurekAlert!

(a free online database for science press releases,eurekalert.orp for press releases

dedicated to the DAPT study; YouTube (search tefDAPT” and “dual antiplatelet
therapy”); and pages dedicated to patients, cingiand media at the DAPT study website

(http://www.daptstudy.org)




Eligibility criteria
Two researchers (MS, RH) screened all items retrieved and selected all English-language
items that cited the DAPT study and were released from November 16, 2014 to June 10,

2015. Any disagreements were resolved by discussion to reach consensus.

Content of scholarly and public attention surrounding the DAPT study
Two researchers (MS, RH) read the items from each source independently and evaluated them
by using a preliminarily tested extraction form. Disagreements were resolved by discussion to
reach consensus. If needed, a third researcher (IB) appraised the content.
We determined whether the source consisted of a reference or a link NEEdhe article
reporting the DAPT study only or was a text commenting on the DAPT study. For a text
commenting on the DAPT study, we checked whether the original study authors were
involved in writing the text or not. Our main outcome of interest was the proportion of
contents highlighting the increased risk of mortality and critical to the author’s interpretation
of the results. We determined whether
» the primary efficacy outcomes (i.e., stent thrombosis and MACCE) were reported
« the safety outcomes related to moderate or severe bleeding were reported
» the increased risk of mortality with prolonged treatment was reported
» the authors’ explanation clearing the responsibility of prolonged treatment in the
increased risk of mortality was reported or criticized
» the content of the text was 1) favouring the prolonged treatment and consequently
overstating the article conclusion, 2) uncertain about the benefit of the prolonged
treatment (i.e., statement of both the beneficial effect, and increased risk of bleeding,
text ending with a question mark, use of “may or might” or reporting that the study

needs further research), or 3) not favouring the prolonged treatfnent



Overall, we classified the sources based on the text of contents as follows:

1. Text favouring the prolonged treatment

2. Text uncertain (about the benefit of prolonged treatment) with inappropriate mention
of mortality

3. Text neutral/uncertain (about the benefit of prolonged treatment) with no mention of
mortality

4. Electronic link or referenced with no message

5. Text uncertain (about the benefit of prolonged treatment) with appropriate mention of
mortality

6. Text not favouring the prolonged treatment

7. Text not favouring the prolonged treatment and critical of the authors’ interpretation

Statistical analysis
We calculated frequencies and percentages (%) for qualitative variables and median

(interquartile range) for quantitative variables.



RESULTS

Identification of scholarly and public attention surrounding the DAPT study

From all sources, we selected and appraised 425 items: 118 scientific communications, 12
news items, 3 blogs, 189 Facebook posts or comments, 75 tweets or replies, 8 videos on
YouTube, 14 DAPT media pages, 5 DAPT website pages and 1 video on the DAPT website
(Figure 1). The original study authors were directly involved in 35 items. Details of 118

scientific communications are in Appendix 1.

Reporting of the content

The texts of contents are described in Figure 2 (overall) and Figure 3 (by source). Overall,
164 items (39%) involved disseminating the authors’ reporting and interpretation via an
electronic link (n=151, 36%) or reference (n=13; 3%), with no additional text or message.
Among 81 items (19%), the message favoured the prolonged treatment and therefore
overstated the article conclusions. For example, the DAPT study website dedicated to patients
reported that It is important that patients who currently take a thienopyridine anti-clotting
medication (clopidogrel or prasugrel) do not stop taking their medication. [...] The benefits
of continuing dual antiplatelet therapy for one year, according to current guidelines, far
outweigh the risk§ Among 153 items (36%), the text was uncertain about the benefit of
prolonged treatment but was reported with no mention of the increased risk of mortality
(n=100, 24%) or the authors’ explanation clearing the responsibility of prolonged treatment
(n=19; 4.5%). Overall, 34 items (8%) were uncertain about the benefit of prolonged treatment
but mentioned the increased risk of mortality. Only 27 (6%) did not favour prolonged
treatment and only 12 of these (3%) clearly raised some concerns about the reporting of the

increased risk of death. Further information on items by source is in Appendix 2.



Overall, 136 items (32%) reported efficacy outcomes (i.e., stent thrombosis and MACCES),
127 (30%) safety outcomes and 113 (27%) both efficacy and safety outcomes.
A total of 100 items (24%) did not mention mortalibut when mortality was mentioned, in

19 items (5%), it was reported with the authors’ justification for prolonged treatment.
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DISCUSSION

We describe the dissemination of the 2014 DAPT study findings in scientific community and
to the public via different sources such as news, blogs, and social media. Our assessment of
425 items disseminating the DAPT study results showed that only 8% of the items mentioned
some uncertainty about the benefit of prolonged treatment and included a mention of the
increased risk of mortality. Furthermore, only 12 items (3%) clearly raised some concerns
about the reporting of the increased risk of death. This study adds to the burgeoning literature
on the biased dissemination of research results. Previous studies have focused on publication
bias’’, selective reporting of outcom&s?? and spin'® 2 ¢

However, this is the first study to our knowledge to focus on both scholarly and public
dissemination of study results. Our study highlighted an unmet need of scientific
communication in the media, whose importance in dissemination of scientific data is
becoming increasingly relevant. These findings could be helpful for the entire community of
better understanding how scientific knowledge is disseminated.

Our approach involved a broad search strategy and multiple search engines, which ensured
the capture of an extensive and representative sample of contents discussing the DAPT study
results. Each social media item from Altmetric was systematically reviewed for additional
content that may have been missed, and several different search engines were used. We
captured items that were published over the course of many months, which highlighted the
perpetuation and continuation of the dissemination of the authors’ interpretations. The
inclusion period for sources seemed to be more than sufficient because tweets linked to
scientific articles have been shown to taper off well before our cut-off point (7 ménths)

addition, 2 independent researchers assessed each source by using a standardized data

extraction form and disagreements were resolved by consensus.
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However, our study has some limitations. Firsts thiudy focused on only a specific trial
publication and results are not generalizable bheostudies. However, the article we focused
on was among the top 5 of all research outputsvétidn the 99" percentile of articles on
Altmetric. Second, the data extraction involved sosubjectivity; however, we tried to
address this by using a standardized data extraftiton and independent assessment as well
as consensus among 2 researchers. Third, despiteesuefforts, we cannot ensure that our
search strategy was all-encompassing because bfe¢hedth of social media. Finally, we did
not explore the balance between efficacy and safgtivomes with DAPT treatment.

Our aim was not to resolve the controversy abouPDAluration and this debate is still
ongoing. The OPTIDUAL (Optimal Duration of Dual Asulatelet Therapy after Drug
Eluting Stent implantation) trial did not find ancreased risk of death with the prolonged
treatment; on the contrary, the risk of death wasel with the prolonged treatmefit
Several meta-analyses found conflicting restilts ® 2 2 The researchers involved in the
DAPT trial concluded in a meta-analysis publishedThe Lancetthat prolonged DAPT
duration was not associated with a difference sk of all-cause mortality®. Three meta-
analyses, published later by different teams, sklowsolonged DAPT associated with
increased risk of all-cause mortalfty>  More recently, other meta-analyses did not find a
statistically significant increase in all-cause tabty 2" 2 Most of these meta-analyses
warranted further research with extended DAPT.

However, these results are difficult to interpretéuse of different definitions of short (1, 3,
6, or 12 months) and extended (6, 12, 24 or > 2#4th®) durations, which varied across
studies. Furthermore, different durations of folaw and types of stents could also influence

the results.
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CONCLUSIONS

Dissemination of the DAPT study results to the scientific community and on different media

sources rarely criticized the interpretation of the study results.

Supplementary Data

Appendix 1: Detail of 118 scientific communications

Appendix 2: Content of scholarly and public attention surrounding the DAPT study by source.
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Figure 1: Flow diagram of identified scholarly andpublic attention surrounding the DAPT study
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Figure 2: Content of the scholarly and public attenibn surrounding the DAPT study (n = 425)
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Figure 3: Content of the scholarly and public attenibon surrounding the DAPT study by source
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GENERAL DISCUSSION
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1.1. Main Results

In this PhD thesisfjrst we described how research results are distorted in a sample of 130
news items that reported studies evaluating an intervention highlighted in the health section
of Google News during a period of six months and developed a classification of spin in
health news. Our results showed a substantial distortion of results (i.e., spin) in the headline
and the text of a highly disseminated sample of Google health news. We identified 18
different strategies of spin and classified them into three categories: 1. misleading reporting,
2. misleading interpretation, 3. misleading extrapolation. Further, our results highlighted the
most commonly used strategies to distort research results in health news were claiming a
causal effect despite a non-randomized study, use of linguistic spin or hype, and
extrapolation of results from animals to humans. These results showed a huge gap in
translation of results from published articles to health news.

Distortion of research results in health news is not a recent issue and had been addressed in
some case studies and methodological reviews of articles and their related press releases and
news items [9, 31, 32, 35, 39, 54, 87]. Our results are consistent with the evaluation of these
studies. It is the first time that all strategies of spin which have been reported in published
articles, related press releases and health news, were analyzed and classified to develop a
classification of spin for health news.

Secondly,we described the dissemination of 792 articles evaluating cancer treatments
published in oncology and medical journals with a diverse range of impact factors from 54.4
to 3.9 and identified factors associated with online media attention. Our results showed that
almost one third of these studies received no media attention (i.e., Altmetric score = 0) and
only one percent received a high media attention (i.e., Altmetric score > 200). Our results
highlighted that there are three principal factors related to publication process associated
with high online media attention: journal impact factor, open access and presence of a press-

release. The journal impact factor and presence of press release seem to be closely
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interdependent to each other. We reran the analysis without entering the press release
(because the press release is correlated with journal impact factor) and obtained similar
results as with our original model. Our results confirm that these two variables are highly
correlated (p<0.001). The mean (SD) impact factor of the journals for articles with and
without a press release was 22.7 (14.9) and 8.9 (6.6) respectively. High-impact-factor
journals may issue press releases to disseminate the results of published articles more widely
to the scientific community and the media. We found no evidence that study design with
high level of evidence and type of abstract conclusion were associated with high online
media attention.

Previous studies have shown that dissemination of research results through press release is
associated with the subsequent publication of newspaper stories [10, 11] and open access to
the articles increases the citation counts [88]. For example, a list of 100 articles published in
2015 was issued by Altmetric which received the highest media attention: 42% of these
articles had open access [89]. Published articles which are highly disseminated and received
most media attention may not be the most scientifically rigorous [60]. Our results are
consistent with these studies.

Finally, we described the dissemination of the 2014 DAPT study findings in the scientific
community and to the public via different sources such as news, blogs, and social media as a
case study. We focused on this trial because the results were reported with spin. Our
assessment of 425 items disseminating the DAPT study results showed that only 8% of the
items mentioned some uncertainty about the benefit of prolonged treatment and included a
mention of the increased risk of mortality which was understated in the article. Furthermore,
only 12 items (3%) clearly raised some concerns about the reporting of the increased risk of
death.

Our study adds to the burgeoning literature on the biased dissemination of research results

and consistent with previous studies which have focused on publication bias [90], selective
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reporting of outcomes [33, 90-94], and spin [33, 53]. To our knowledge, this is the

first studyto focuson both scholarly and publd@issemination o$tudyresults.
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1.2. Implications

Our results have important implications.
Distortion or misrepresentation of results can have serious consequences on public health
such as raising false hope among patients, distrust about new treatments, misguided choices
that may put people’s health at risk or influence policy makers to adopt inadequate or
harmful laws, regulations, or policies.
Our results provide a framework (i.e., classification of spin) to identify and avoid the
occurrence of spin in three different forms: misleading reporting (i.e., incomplete or
inadequate reporting of any important information in the context of the research that could
be misleading for the readers), misleading interpretation (i.e., an interpretation of study
results in news stories that is no consistent with the results reported in the scientific articles)
and misleading extrapolation (i.e., overgeneralization of study results in news stories to
different populations, interventions or outcomes that were not assessed in the study) of
results in health news.

This framework has three following implications:

1. Our results raise awareness about how study results are distorted in Google health news
and may help lay person to be more vigilant and critical about the reporting of results in
health news.

2. This framework may guide researchers and medical journalists to write press releases
and health news without spin respectively. As previous studies have shown that spin in
press releases is strongly associated with spin in news items [12, 35, 39]. Therefore, to
reduce the spin in news, the occurrence of spin should first be reduced in press releases
issued by the study authors and editors of medical journals. This framework may help
medical journalists to avoid the dissemination of different types of spin in health news.

3. Our framework could be used to develop users’ guide and teaching modules for the

general public and medical journalists. The users’ guide may help the general public to
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appraise health news critically. Teaching modules would help journalists for how to
appraise scientific articles critically, to translate their results in a balanced language and

to avoid disseminating spin in health news.

Our study identified the factors associated with high online media attention and these results

have the following implications:

1.

Our results showed that study design with high level of evidence is not associated with
online media attention; hence online media attention to research does not warrant the
high quality of research.

We found that factors related to the publication process such as the presence of press
release and open access were strongly associated with online media attention. This
could have an impact on researchers and academic institutions strategy to enhance the
dissemination of their research. Authors should favor open access and may disseminate
press releases, to enhance the impact of their research. Previous studies showed that
press releases and open access are associated with the subsequent publication of
newspaper stories [10, 11].

Further, online media attention may influence to increase the citation counts to that
research. Gargouri et al. showed that open access to the article increases the citation
counts [88]. There is some evidence showing that high online media attention is highly
correlated with access to the scientific article and the number of scholarly citations the
scientific article will receive [19]. Some studies from the fields of clinical pain [18],
urology [15], neurointerventional surgery [2], cardiovascular [95] and emergency
medicine [96] have shown that disseminating research on social media will increase
their access or views to their readétgghly cited articles can be predicted by tweets

occurring within the first 3 days of article publication [19].
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Finally using the 2014 DAPT trials as a case study, we showed that critical opinion on
misrepresentation of research results was rare which may raise the need to improve critical
thinking about reporting medical research not only in scientific community but also in
general public. Further, this study also highlighted an unmet need of scientific
communication in the media, whose importance in dissemination of scientific data is

becoming increasingly relevant.

In this thesis, we did not explore the causes of spin. Spin in news items arises from a very
complex interaction between different stakeholders interacting and sharing important
responsibilities. Researchers are responsible for the content of the scientific publication and
its communication (interviews etc.); peer-reviewers and editors of scientific journals are
responsible for the manuscript evaluation, the identification, deletion or addition of spin;
editors and academic institutions are responsible for selecting the articles that will have a
press release and the content of the press release; and journalists are responsible for the
choice and critical appraisal of the scientific report and the content of news items.

Distortions in scientific literature may arise from ignorance of scientific standards, imitating
previous practice, unconscious prejudice, or willful intent to influence readers [43]. Several
studies have highlighted that pre-existing conflict of interest (COI) could also motivate
researchers to spin their results, which could arise due to financial interests [97-102] or non-
financial or private interests [103].

Distortion in the media particularly depends on how the scientific community interacts with
the media. Some researchers explored the concept of “medialization of science” to describe
an increase in the orientation of science toward the mass media, with the consequence that
news factors (i.e., factors guiding journalistic selection) become relevant within the science

[104].

108



There is an adaptation of scientific knowledge to media communication, with the selection
of science events for news coverage being based on “news fackorseb-based survey
performed in 2005-2006 showed that science—media interactions have changed considerably
over time [105]. In this survey, 1354 researchers from epidemiology and stem cell fields
were recruited from the United States, Japan, Germany, United Kingdom and France to
compare scientists’ public communication attitudes and activities [105]. Although 82% of
scientists perceived a risk of incorrect quotation in news items, they were mainly neutral
when assessing the quality of media coverage of scientific topics in terms of four aspects
(accuracy, use of credible sources, presence of a hostile tone and comprehensiveness) [105].
Moreover, scientists most involved in media interactions tend to be scientifically productive,
have leadership roles and perceive that interactions with the media have more positive than
negative outcomes [105]. Institutions encourage scientists to contact the media to
disseminate scientific information and they enhance the visibility of their scientists to
journalists. Indeed, it is presumed that a media presence is a universally effective indicator
of social relevance. Finally, it is well accepted that media communication is a separate
domain with specific rules different from those of the scientific community.

Distortions in news stories may be due to the following constraints on journalists:
newspapers have limited space, and because of no reserved slots on news pages for health
stories, articles about medical research compete with other stories [13]. This is judged by
editors, whose decisions reflect established news values such as the size and impact of an
event, its relevance to readers, and the strength of the human interest [106, 107].
Furthermore, journalists are working to tight deadlines and have little time to identify and
develop news stories from wide range of potential stories available to them, so they value
conveniently packaged information [13]. The most important constraint could be their
inability to evaluate the quality of evidence and arguments presented in scientific articles

[13].
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PERSPECTIVES

Dissemination and communication of research results in media is an important domain and
some areas deserve further exploration. Based on the results of our projects, we propose the

following prospective projects to explore reporting of results in health news:

1.1. Prospective meta-analysis (MA)

One important question is whether spin matters and may influence readers’ interpretation.
Our aim is to compare the interpretation of health news items reported with or without spin
by different types of population. Our hypothesis is that spin can influence the interpretation
of health news items by patients and the public. The objective of this study is to compare the
interpretation of health news items reported with or without spin.

We will design a prospective meta-analysis (MA) including a series of 16 randomized
controlled trials (RCTs) to perform a MA. Each RCT will be two arms, parallel group and
will explore the interpretation of news items reporting one of 4 study designs: 1) pre-clinical
studies, 2) phase /1l trials (non-randomized), 3) RCTs, and 4) observational studies. We will
focus on news items reporting studies evaluating the effect of a pharmacological treatment
that will contain highest number of spin in the headline and text and will receive high online
media attention. We will remove the spin, rewrite the selected news items according to spin
classification described in project 1 and will report cautions according to the study design
reported in the news item. The interventions will include original news items (with
spin=active comparator) and rewritten news items (without spin=experimental group)
reporting 4 study designs. 4 different targeted populations will be recruited: 1) French-
speaking patients, 2) French-speaking general public, 3) English-speaking patients, and 4)
English-speaking general public to appraise health news items reported with or without spin

(see below figure 1)
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Prospective Meta-analysis
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Figure 1: Flow chart of prospective meta-analysis

The primary outcome will be participants’ interpretation of benefit of treatment after reading
the news itemgWhat do you think is the probability that treatment X would be beneficial to
the patients?) (Scale, O[very unlikely] to 10 [very likely])

This study will evaluate the impact of spin on the interpretation of news items reporting
results of studies evaluating pharmacological treatments. This will be the first prospective
meta-analysis of randomized controlled trials for interpretation of health news items
reporting the results of studies with or without spin. The concept of prospective meta-
analysis allows comparing the interpretation of health news reporting results of studies with
or without spin by 4 types of population$his form of synthesis of evidence wills answers
the question that whether spin can influence the readers’ interpretation of health news.

The protocol is accepted at BMJ Open (see appendix: page 158).
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1.2. Mechanisms of spin (i.e., why scientific community generate these

distortions?)

Another important question is why authors of the scientific literature and medical

journalists add distortions when reporting scientific results and why they ignore them. Our
aim will be to explore the motives for adding spin in scientific publications and in news

stories. This work will help to understand the mechanism of spin (i.e., causes of spin). For
this, we will perform a web-based online survey among researchers, peer-reviewers,
editors of press releases and medical journalists. A questionnaire with specific scenarios
will be developed to assess motivations for adding spin in the scientific literature, press

releases and health news.

1.3. Development of a users’ guide and training module

Second, our aim will be to develop a users’ guide and training module helping laypersons
and medical journalists to improve their knowledge about how medical research is
misrepresented in the media such as inadequate reporting of adverse events, use of causal
language and overgeneralization of results. This guide will help the general public not get
mislead from distorted presentation of research result in media and adopt a cautious attitude
in making decisions based on media reports. This guide should be dedicated to patients, care
givers, the general public, journalists and public health policy makers.

More training programs for medical journalist to train them how to appraise a scientific
article critically should be encouraged. Our classification of spin can help to develop that
training program. One could assess that whether medical journalists with training of critical
appraisal of scientific articles can write news stories without spin than those without

training.
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CONCLUSIONS

My PhD thesis explored the dissemination and communication of clinical research results in
mass media.

In a sample of highly disseminated health news, we found that the interpretation of research
results of studies evaluating an intervention highlighted in health section of Google News
was frequently distorted. We developed the classification of spin for health news which can
be used as strategic interventions to avoid the occurrence of spin in terms of reporting,
interpretation and extrapolation of results.

For dissemination of articles evaluating cancer treatments in media, we found a large
variability in online media coverage. We showed that the factors related to publication
process such as presence of a press release, open access and journal impact factor were
associated with high online media attention. The factors related to study characteristics
including study design with high level of evidence and the type of abstract conclusionwere
not associated with high online media attention.

Using a case study for the dissemination of the 2014 DAPT study results to the scientific
community and on different media sources, we found that the interpretation of the study
results was rarely criticized.

These results highlighted the importance of spin in mass media and provided a tool
(classification of spin) to improve the dissemination of research results. Further, these
results are important not only for the scientific community but also to inform users about

how research results are reported and disseminated in mass media.
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Appendix 2: List of the selected news itemswith referenced scientific articlesand relevant news outlets
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Vitamin B supplements might reduce | levels, and the risk of cerebrovascular disease:
38| your risk of stroke A meta-analysis CBC News General Canada
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39| Scoliosis Treatment Idiopathic Scoliosis New York Times General USA
Heart diseases drug statins 'raise the ridksociation of Statin Use With Cataracts: A
40| of developing cataract by 27% Propensity Score-Matched Analysis Daily Mail Online General UK
Targeting of memory T-cells with Alefacept
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41| type 1 diabetes blind, placebo-controlled phase 2 trial BBC General UK
Chronic Pravastatin but not Atorvastatin
Commonly-prescribed statin may impaifreatment Impairs Cognitive Function in Two
42| memory Rodent Models of Learning and Memory The Telegraph General UK
Antidepressant Medication as a Risk Factoy
for Type 2 Diabetes and Impaired Glucose
43| Antidepressants may up diabetes risk | Regulation: A Systematic Review Irish Health Medical Irland
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Weight loss can help reduce knee paif

Effect of Intensive Diet and Exercise on Kn
Joint Loads, Inflammation, and Clinical
Outcomes Among Overweight and Obese
nAdults With Knee Osteoarthritis: The IDEA

ee

44| from arthritis Randomized Clinical Trial USA Today General USA
Effect of Sensor-Augmented Insulin Pump
Therapy and Automated Insulin Suspension
vs Standard Insulin Pump Therapy on
Auto-Off Insulin Pump Helps in High- | Hypoglycemia in Patients With Type 1
45| Risk T1D Diabetes: A Randomized Clinical Trial MedpageToday Medical USA
Daytime Naps Enhance Prescholers' | Sleep spindles in midday naps enhance
46| Memory learning in preschool children US News General USA
Stimulus-specific enhancement of fear
47| Tackling fears 'while you sleep' extinction during slow-wave sleep BBC General UK
Vegetable protein and vegetable fat intakes in
pre-adolescent and adolescent girls, and riskvashington
Girls who eat peanut butter may impragder benign breast cancer disease in young | University in St.
48| breast health later in life women Louis News General USA
Enrichment of autologous fat grafts with ext
vivo expanded adipose tissue-derived stemn
Stem Cell-Enriched Fat May Improve | cells for graft survival: a randomized placebo-
49| Plastic Surgery, Study Finds controlled trial Bloomberg Business| General USA
Omega-3 fatty acids and domain-specific
Eating fish may not help with memory, cognitive aging: Secondary analysis of data
50| thinking skills from WHISCA USA Today General USA
Menopausal Hormone Therapy and Health
Study of Hormone Use in Menopause| Outcomes During the Intervention and
Reaffirms Complex Mix of Risks and | Extended Poststopping Phases of the
51| Benefits Women's Health Initiative Randomized Trials The New York Tif@sneral USA

131




Comparative effectiveness of exercise and
drug interventions on mortality outcomes:

52| Exercise 'can be as good as pills' metaepidemiological study BBC General UK
Angiotensin inhibition enhances drug delivery
and potentiates chemotherapy by
53| Blood pressure drug ‘fights cancer' decompressing tumour blood vessels BBC General UK
Leisure-Time Exercise Could Lower
54| Your Risk of High Blood Pressure Physical Activity and risk of Hypertension Science Daily General USA
Recreational Physical Activity and Leisure-
Walking cuts risk of breast cancer, saygime Sitting in Relation to Postmenopausa
55| new study Breast Cancer Risk Independent.ie General Irland
High Dose Atorvastatin Reduces Periodontal
High-dose statin may reduce gum Inflammation: A Novel Pleiotropic Effect of
56| inflammation Statins Medical News Today Medical UK
Effect of an RNA interference drug on the
synthesis of proprotein convertase
subtilisin/kexin type 9(PCSK9) and the
concentration of serum LDL cholesterol in
New cholesterol drug without the sideq healthy volunteers: a randomized, single-
57| effects blind, placebo-controlled, phase 1 trial South Asia Mail General India
Gloves and gowns use in ICU not Universal Gloves and Gown Use and
completely effective against infection, | Acquisition of Antibiotics-Resistant Bacteria
58| says study in the ICU: A Randomized Trial Pentagon Post General USA
Probiotics to Prevent or Treat Excessive
Probiotics may help combat colic, but | Infant Crying: Systematic Review and Metg-
59| evidence mixed analysis Reuters General USA
Effect of vitamin D supplements on bone
No Signs That Vitamin D Supplements mineral density: a systematic review and
60| Help Aging Bones: Study meta-analysis HealthDay Medical USA
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Oral Treatment Targeting the Unfolded

Scientists Hail Major Breakthrough in | Protein Response Prevents Neurodegeneration
61| Treating Alzheimers's in Mice and Clinical Disease in Prion-Infected Miceg  Health-TIME General USA
Effect of Herbal Infusion, Tea and Carbonated
Is Sprite the cure for your hangover | Beverage on Alcohol Dehydrogenase and
62| woes? Aldehyde Dehydrogenase Activities CBS News General USA
Exercise may ward off Alzheimer'sand Exercise Induces Hippocampal BDNF
63| Parkinson's through a PGC-1&NDC5 Pathway Medical News Today Medical UK
Red Wine Compound Makes Tumor
Cells More Susceptible to Radiation | A potential role for resveratrol as a radiatiop
64| Treatment sensitizer for melanoma treatment RTT News General USA
DIM (3,3'-diindolymethane) confers
Cabbage compound protects health | protection against ionizing radiation by a
65| tissues from radiation damage unigue mechanism Medical News Today Medical UK
Metoclopramide in Pregnancy and Risk of
Popular Morning Sickness Drug Safe {rMajor Congenital Malformation and Fetal
66| Pregnancy: Study Death WebMD Medical USA
Quality of Life After PCI vs CABG Among
Patients With Diabetes and Multivessel
Bypass May Beat Angioplasty for Coronary Artery Disease: A Randomized
67| Diabetics With Heart Disease Clinical Trial HealthDay Medical USA
Study: Vitamin D Supplements May Np25-Hydroxyvitamin D in the Range of 20 -
68| Raise Risk for Kidney Stones 100ng/ml and Incidence of Kidney Stone WebMD Medical USA
Sleep 'Detoxes’ The Brain, New Sleep Drives Metabolite Clearance from the
69| Research Suggests Adult Brain Forbes News General USA
Delaying baby's first measles shot mayMeasles in Children Vaccinated With 2 Doses
70| afford greater protection, study finds |of MMR Thestar.com General Canada

133




Cognitive behavioral therapy 'effectivel medical patients: a multicentre randomized

Clinical and cost-effectiveness of cognitive
behaviour therapy for health anxiety in

71| for health anxiety controlled trial Medical News Today Medical UK
Association Between Influenza Vaccination
Flu shot lessens chance of heart attackand Cardiovascular Outcomes in High- Risk
72| stroke Patients : A Meta-analysis Thestar.com General Canada
Bariatric surgery versus non-surgical
Weight-Loss Surgery Beats Obesity |treatment for obesity: a systematic review and
73| Better Than Diet, Exercise meta-analysis of randomized controlled trigls Bloomberg Business General USA
Microenviromental reprogramming by three-
dimensional culture enables dermal papilla
New Technique Holds Promise for Haircells to induce de novo human hair-follicle
74| Growth growth The New York Times General USA
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75| Effect Randomized Study MedpageToday Medical USA
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key proteins in brain: Implication for low
vitamin D-dependent age-related cognitive
97| Low vitamin D levels may damage brajidecline Health Central Medical USA
Exercise programs for people with dementigTfHE TIMES OF
98| Exercise can help demential patients | (Review) INDIA General India
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Love hormone' could help autistic

Oxytocin enhances brain function in childrg

n

99| children: study with autism NEW YORK POST | General USA
Gender-specific effects of oral hypoglycaernic
Certain diabetes drugs reduce cancerr&gents on cancer risk in type 2 diabetes
100| in women, study finds mellitus Los Angeles Times | General USA
Doubt cast on vitamin D's role against| Vitamin D status and ill health: a systemati¢
101| disease review BBC General UK
New study suggests computer games| Impact of Cognitive Training on Balance and
102| may help older adults with walking Gait in Older Adults Justice News Flash General USA
Sildenafil citrate in the treatment of pain in
Menstrual cramps relieved by erectile | primary dysmenorrhea: a randomized
103| dysfunction drug controlled trial Medical News Today Medical UK
Contact lenses can deliver glaucoma | In vivo performance of a drug-eluting contact
104| drugs for a month lens to treat glaucoma for a month Medical News Today Medical UK
Therapeutic activation of macrophages and
Brain cancer treatment may lie in microglia to suppress brain tumor-initiating
105| reactivating immune cells cells Medical News Today Medical UK
Healthy Lifestyles Reduce the Incidence of
Exercise 'significant role' o, reducing | Chronic Diseases and Dementia: Evidence
106| risk of dementia, long-term study findg from the Caerphilly Cohort Study BBC General UK
Proton Pump Inhibitor and Histamine 2
Stomach acid drugs may increase Receptor Antagonist Use and Vitamin B12
107| vitamin deficiency risk Deficiency Reuters General UK
Anastrozole for prevention of breast cancer in
high-risk postmenopausal women (IBIS-I11):
Australian researchers find drug to an international, double-blind, randomized
108| prevent breast cancer placebo-controlled trial Business Standard General India
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A novel prostate acid phosphatase-based
peptide vaccination strategy induces antige

n-

Protein Could Help in Prostate Cancer specific T-cell responses and limits tumour South
109| Treatment growth in mice News TonightAfrica| General Africa
Exercise Improves Sexual Function in
Women Taking Antidepressants: Results
110| Study: Exercise For Better Sex From A Randomized Crossover Trial LATIN POST General USA
Adult rat retinal ganglion cells and glia can|peHE TIMES OF
111| Big breakthrough in cure for blindness| printed by piezoelectric inkjet printing INDIA General India
A statin a day keeps the doctor away:
An Apple A Day Keeps Heart Attacks | comparative proverb assessment modellingHEALINES &
112| And StrokesAt Bay, Study Finds study GLOBAL NEWS General USA
Extra quarter ounce of fibre could be thBietary fibre intake and risk of cardiovascular
113| secret to avoiding heart attack disease: systematic review and meta-analysis The Telegraph General UK
Effects of Tomato and Soy on Serum
Adipokine Concentrations in Postmenopausal
Women at Increased Breast Cancer Risk: A South
114| Tomatoes may help fight breast cancerCross-Over Dietary Interventional Trial iol Lifestyle General Africa
Sleep Deprivation increases serum levels of
115| Sleep protects your brain: study NSE and S-100B in healthy young men Geo News General Pakistan
Gut microbiota metabolism of dietary fiber
influences allergic airway disease and THE FINANCIAL
116| Fibre rich diet may ward off asthma | hematopoiesis EXPRESS General India
Maternal Antenatal Vitamin D Status and
Offspring Muscle Development: Findings
117| Vitamin D boots strength of children |from the Southampton Women's Survey heraldscotland General UK
Prospective study of Peripregnancy
Consumption of Peanuts or Tree Nuts by
Expectorant mom regularly eating nutsMothers and the Risk of Peanut or Tree Nut
118| may lower baby's nut allergy risk Allergy in Their Offspring English.News.cn General China
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New 'sticky balls' treatment may help

Trail-coated leukocytes that kill cancer cell$

119| stop spread of cancer in the circulation Zee News General India
Long-term safety and tolerability of ProSavin,
a lentiviral vector-based gene therapy for
Gene therapy might offer hope in Parkinson's disease: a dose escalation, opgn-
120| Parkisnon's label, phase 1/2 trial Onmedica Medical UK
A randomized 3x3 crossover study to evaluate
the effect of Hass avocado intake on post-
ingestive satiety, glucose and insulin levels,
Avocado with lunch may help with and subsequent energy intake in overweight
121| weight management adults Medical News Today Medical UK
Autologous mesenchymal stromal cell
infusion as adjunct treatment in patients with
Study uses stem cells to help treat drygnultidrug and extensively drug-resistant | BusinessDay Live South
122|resistant TB tuberculosis: an open-label phase 1 safety {tNaws General Africa
No Evidence of Dehydration with Moderation
Moderate Coffee Consumption does N Daily Coffee Intake: A Counterbalanced Science World
123| Cause Dehydration, Study Cross-Over Study in a Free-Living PopulatidReport General USA
Post-study caffeine administration enhancgd.aboratory
124| CaffeineEnhances Memory memory consolidation in humans EQUIPMENT News | General USA
Utilization Patterns of Conventional and
Complementary/Alternative Treatments in
Children with Autism Spectrum Disorders gand
Alternative Treatments for Autism Developmental Disabilities in a Population-| Science World
125| Patients Common Based Study Report General USA
Ten-Year Effects of the Advanced Cognitive
Training for Independent and Vital Elderly
Brain training helped older adults stay| Cognitive Trial on Cognition and Everyday
126| sharp for years, study finds Functioning in Older Adults Fox NEWS General USA
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Pump it up! Weightlifting 'cuts diabetes

Muscle-Strengthening and Conditioning
Activities and Risk of Type 2 Diabetes: A
sProspective study in Two cohorts of US

127|risk in women' Women BBC General UK
Incidence of complications other than urinary
incontinence or erectile dysfunction after
Radiation for prostate cancer may leadpoostatectomy or radiotherapy for prostate
128| more complications than surgery: studycancer: A population-based cohort study CityNews General Canada
Gluten-Free Diet May Help Protect Witkersistent Mucosal Damage and Risk of
129| Celiac Disease Fracture in Celiac Disease WebMD Medical USA
Therapeutic Inflammatory Monocyte
Microparticles may reduce heart attackModulation Using Immune-Modifying THE TIMES OF
130| damage Microparticles INDIA General India
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Paper 2: Factors associated with online media attention to research: A cohort study of

articles evaluating cancer treatments

Appendix 1: Kappa coefficients for concordance in screening title and abstracts of

articles (n = 200)

Items Kappa 95%Cl

Study design 0.95 [0.91;0.98]
Cancer type by organ 0.98 [0.96;1.00]
Type of treatment 0.98 [0.96;1.00]
Sample size reported (Y/N) 0.89 [0.80;0.98]
Type of abstract conclusion 0.94 [0.90;0.98]
Funding source 0.93 [0.89;0.97]
Open access to the article (Y/N) 0.94 [0.90;0.99]

141



Appendix 2: Criteriato calculate the Altmetric score

It is a standardized score and is calculated based on three criteria: Viodtinse;that how

many people are mentioning that article. The score for an article rises as more people
mention it and it counts only 1 mention from each person per source. Second is Source; each
source contributes a different base amount to the final score, e.g. a newspaper article
contributes more than a blog post which contributes more than a tweet. ThircAisthioe

of each mention that who mentioned the published articles, at whether or not there is any
bias towards a particular journal or publisher and who the audience is; for example a doctor
sharing a link with other doctors counts for far more than a journal account pushing the
same link out automatically [62]. If Altmetric score is zero, it means, the article did not

receive any public attention.

The score is a weighted count.

The score is derived from an automated algorithm, and represents a weighted count of the
amount of attention which have picked up for a research output. Why is it weighted? To

reflect the relative reach of each type of source. It's easy to imagine that the average
newspaper story is more likely to bring attention to the research output than the average

tweet. This is reflected in the default weightings:

News 8
Blogs 5
Twitter 1
Facebook 0.25

142



Sina Weibo 1
Wikipedia 3
Policy Documents (per source) 3
Q&A 0.25
F1000/Publons/Pubpeer 1
YouTube 0.25
Reddit/Pinterest 0.25
LinkedIn 0.5

The Altmetric score always has to be a whole number. This means that mentions that
contribute less than 1 to the score sometimes get rounded up to one. So, if we picked up one
Facebook post for a paper, the score would increase by 1, but if we picked up 3 more
Facebook posts for that same article, the score would still only increase by 1.
(LinkedIn and Pinterest have deprecated as sources, as they started putting more of their

content behind login pages, which made it more difficult for us to pick up mentions from

them).
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Appendix 3: List of journalsincluding the selected articles

Journalsincluding the selected articles

Description of some selected articleswith Altmetric score

S/No

10

11
12

13

14

Inclu
Journal Eigenfa Total No ded

Type of Total Impact  ctor of article Exclude

Journal Full Journal Title Cites Factor Score Articles s d articles
CA-A CANCER JOURNAL

Cancer FOR CLINICIANS 16130 162,50 0,0603 18 0 18
NEW ENGLAND JOURNAL

Medical OF MEDICINE 257469 54,42 0,65797 13 6 7

Medical LANCET 176528 39,21 0,38061 24 9 15
NATURE REVIEWS

Cancer CANCER 36052 37,91 0,11207 39 0 39
JAMA-JOURNAL OF THE
AMERICAN MEDICAL

Medical ASSOCIATION 124822 30,39 0,25083 14 3 11

Medical NATURE MEDICINE 60002 28,05 0,16292 9 0 9

Cancer The Lancet, Oncology 20565 24,73 0,09311 96 38
JOURNAL OF CLINICAL

Cancer ONCOLOGY 130991 17,96 0,37162 235 121 114

Medical BMJ-British Medical Journal 85434 16,38 0,15994 20 7 13
ANNALS OF INTERNAL

Medical MEDICINE 47309 16,10 0,10256 15 0 15
Nature

Cancer ReviewsClinicalOncology 3523 15,70 0,02285 42 0 42

Medical AnnualReview of Medicine 5560 15,48 0,0148 11 0 11
JNCI-Journal of the National

Cancer Cancer Institute 37903 15,16 0,07242 96 10 86
Science

Medical  TranslationalMedicine 9222 14,41 0,06994 22 1 21

Altmetric
Scoreon Typeof Fudni
May 1, Study Cancer  Typeof conclus ng
2015 PMIDs design type treatment on source
In Non-
191 24597866 RCT Prostate ~ Surgery favour  profit
Hormone In
370 24333009 RCT Breast therapy favour  Profit
In Non-
89 24715074 SR/MA  Lungs Chemotherapy favour  profit
Digestive In Non-
88 24332238 RCT system Chemotherapyfavour  profit
In Non-
428 24470004 RCT Breast Supportive cardavour  profit
Observati In Non-
286 24916719 onalstudy Breast Supportive cardavour  profit
Observati
319 24563519 onalstudy Prostate  Supportive carégainst  Profit
Observatio Digestive In Non-
131 24760190 nalstudy  system Supportive cardavour  profit
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15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31
32

Medical

Medical

Medical

Medical

Cancer

Cancer

Medical

Cancer

Cancer

Medical

Cancer

Medical

Medical

Cancer

Medical

Medical

Cancer
Cancer

PLOS MEDICINE

JOURNAL OF
EXPERIMENTAL
MEDICINE

JOURNAL OF CLINICAL
INVESTIGATION

ARCHIVES OF INTERNAL
MEDICINE

CANCER RESEARCH

CLINICAL CANCER
RESEARCH

BMC Medicine

ANNALS OF ONCOLOGY

CANCER TREATMENT
REVIEWS

Cochrane Database of
Systematic Reviews

Breast cancer research : BCR

MAYO CLINIC
PROCEEDINGS

CANADIAN MEDICAL
ASSOCIATION JOURNAL

Journal of thoracic oncology :
official publication of the
International Association for
the Study of Lung Cancer

JOURNAL OF INTERNAL
MEDICINE

AMERICAN JOURNAL OF
MEDICINE

NEURO-ONCOLOGY

Cancer Prevention Research

16975 14,00
64191 13,91
96908 13,77
39734 13,25
142970 9,28
68311 9,14
4052 7,28
24363 6,58
4867 6,47
39856 5,94
8270
9716 5,81
12130 5,81
8282 5,80
8511 5,79
22679 5,30
4478 5,29
4033

5,88

5,27

0,07366 5

0,13866 5

0,19342 55

0,08546 O

0,25797 358

0,01322 269

0,01736 9

0,07518 143

0,01412 103

0,13531 14

0,02823 27

0,01906 16

0,02479 O

0,03949 113

0,01698 4

0,02806 8

0,01733 59
0,02136 O

42

57

16

12

37

55

355

227

86

87

24

15

76

50

15

66

25

19

129

74

11

24795429

24443618

24479409

24504442

24268442

24414552

24745601

24958698

24445595

24384102

24627236

Observatio
nalstudy

RCT

RCT

Phase I/Il,
non-RCTs

SR

SR

SR/MA

Observatio
nalstudy

Observatio
nalstudy

SR

Observatio
nalstudy

Brain
Breast
Digestive

system

Others

Lungs

Others

Breast

Others

Lungs

Others

Brain

In Non-
Others favour  profit
In
Others favour  Profit
In Non-
Others favour  profit
In Non-
Chemotherapy favour  profit
Not
In reporte
Supportive cardavour d
In Non-
Supportive caréavour  profit
Not
In reporte
Supportive cardavour d
In Non-
Supportive carlavour  profit
In Non-
Others favour  profit
Non-
Others Neutral profit
Non-
Others Neutral profit
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33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

Cancer

Cancer

Cancer

Cancer

Cancer

Cancer

Cancer

Cancer

Medical

Medical

Cancer

Medical

Cancer

Medical

Medical

INTERNATIONAL
JOURNAL OF CANCER

Journal of
Hematology&Oncology

ENDOCRINE-RELATED
CANCER

CANCER

RADIOTHERAPY AND
ONCOLOGY

Gastric Cancer

EUROPEAN JOURNAL OF
CANCER

BRITISH JOURNAL OF
CANCER

ANNALS OF MEDICINE

ANNALS OF FAMILY
MEDICINE

CANCER EPIDEMIOLOGY
BIOMARKERS &
PREVENTION

AMERICAN JOURNAL OF
PREVENTIVE MEDICINE

BREAST CANCER
RESEARCH AND
TREATMENT

Journal of
TranslationalMedicine

JOURNAL OF GENERAL
INTERNAL MEDICINE

46009

1124

4977

62604

12480

2089

23038

39150

3825

2896

20408

14189

16303

3947

13142

5,01

4,93

4,91

4,90

4,86

4,83

4,82

4,82

4,73

4,57

4,32

4,28

4,20

3,99

3,42

0,09896 586

0,00451 40
0,01333 82
0,10396 319
0,03161 48
0,00434 75
0,05583 241
0,07834 441
0,0086 8

0,01042 2

0,0506 91

0,03661 25

0,05379 170

0,01574 57

0,03268 11
4038

73

79

15

25

58

84

14

22

0
792

513

33

76

240

33

50

183

357

77

25
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11
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226

42

180

13

17

24470442

24642247

24174370

24375332

24906626

24122094

24613622

24675385

24491173

24526287

24554388

24708624

Observati
onalstudy
Phase I/ll,
non-RCTs

Observatio
nalstudy

RCT

Observatio
nalstudy
Phase I/ll,
non-RCTs
Meta-
analysis
Observatio
nalstudy

systematic
Reviw

Observatio
nalstudy

RCT

Phase I/Il,
non-RCTs

Breast

Blood
Breast
Breast
Liver
Digestive
system
Breast

Others

Others

Others

Breast

Digestive
system

In
Supportive cardavour

In
Chemotherapy favour

In
Supportive cariavour

Hormone In
therapy favour

In
Radiotherapy favour

In
Radiotherapy favour

In
Supportive caravour

In
Supportive cariavour

Supportive caréNeutral

In
Supportive cariavour

In
Supportive caréavour

In

Others favour

Non-
profit

Profit

Non-
profit

Non-
profit
Non-
profit
Non-
profit

Non-
profit

Non-
profit

None

Non-
profit

Non-
profit

Non-
profit

Yes

Yes

Yes

Yes

No

Yes

No

Yes

No

Yes

Yes
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Paper 3:“Dissemination of 2014 Dual Anti-Platelet Therapy (DAPT) trial results: A systematic review of scholarly and media attention over 7

months”

Appendix 1: Detail of 118 Scientific communications

Type of
Journal scientific
S/No | First Author  |Year |Title contribution
Optimal duration of dual antiplatelet therapy after drug eluting
1| Abo-salem 2015 | stents: Meta-analysis of randomized trials CardiovascularTherapeutics | Article
Balancing the risks and benefits of long-term antiplatelet therapies
for cardiovascular disease: clinical, research, and regulatory J Am Heart Association
2 | Alfredsson 2015 | implications Editorial
Journal of
3| Allaroudi 2014 | Review of CardiovascularLiterature nuclearcardiology Review
Dual antiplatelet therapy after acute coronary syndrome: a Heart
4 | Angoulvant 2015 | cardiologist-based optimal decision Editorial
ATLANTIC: another reason to investigate the disconnect between Thromosis&Haemostatis
5| Aradi 2015 | stent thrombosis and mortality? Editorial
6 | Auer 2015 | Dual antiplatelet therapy duration and mortality Lancet Commentary
Are at Least 12 Months of Dual Antiplatelet Therapy Needed for All
Patients With Drug-Eluting Stents? Not All Patients With Drug-Eluting
7 | Becker 2015 | Stents Need at Least 12 Months of Dual Antiplatelet Therapy Circulation Editorial
Duration of dual antiplatelet therapy after coronary artery stenting: EuropeaonHeart Journal
8 | Binder 2015 | where is the sweet spot between ischaemia and bleeding? Editorial
Noncompliance and Cessation of Dual Antiplatelet Therapy After JACC-Cardiovascular
9 | Biondi-Zoccai 2015 | Coronary Stenting Looking at the Speck Rather Than Noticing the Log? | Interventions Editorial
Long-term use of ticagrelor in patients with prior myocardial NEJM
10| Bonaca 2015 | infarction Article
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Are at Least 12 Months of Dual Antiplatelet Therapy Needed for All

Patients With Drug-Eluting Stents? All Patients With Drug-Eluting Circulation

11 | Brener 2015 | Stents Need at Least 12 Months of Dual Antiplatelet Therapy Editorial

JACC: Cardiovascular

Bioresorbable Drug-Eluting Stents: An Immature Technology in Need || +arventions

12 | Byrne 2015 | of Mature Application Editorial

13 | Capodanno 2015 | What about the risk of thrombosis with bioresorbable scaffolds? Eurointervention Review
Triple antithrombotic therapy in atrial fibrillation patients with acute
coronary syndromes or undergoing percutaneous coronary Eurointervention

14 | Capodanno 2015 | intervention or transcatheter aortic valve replacement Editorial
Impact _Of bridging wi‘th perioperative Iow—molecu'llar—weight he‘parin Thrombosis and
on cardiac and bleeding outcomes of stented patients undergoing Haemostasis

15 | Capodanno 2015 | non-cardiac surgery Article
Prolonged dual antiplatelet therapy after drug-eluting stenting: meta- | ClinicalResearch in

16 | Cassese 2015 | analysis of randomized trials Cardiology Article
Drug-coated balloons: a novel advance in the percutaneous

17 | Chow 2015 | treatment of coronary and peripheral artery disease InterventionalCardiology Review
Long-term outcomes in high-risk patients with non-ST-segment Journal of thrombosis and

18 | Cohen 2015 | elevation myocardial infarction thrombolysis Review

19 | Collet 2015 | Dual antiplatelet treatment after stenting—Authors' reply The Lancet Commentary
Dual Antiplatelet Therapy after Drug-Eluting Stents — How Long to NEJM

20 | Colombo 2014 | Treat? Editorial
Drug-Coated Balloon angioplasty: an intriguing alternative for the International journal of

21| Cortese 2015 | treatment of Coronary Chronic Total Occlusions cardiology Letter
Perspectives on the 2014 ESC/EACTS Guidelines on Myocardial Journal of cardiovascular

22 | Costa 2015 | Revascularization translational research Review
Impact of clinical presentation on ischaemic and bleeding outcomes
in patients receiving 6-or 24-month duration of dual-antiplatelet
therapy after stent implantation: a pre-specified analysis from the EuropeanHeart Journal
PRODIGY (Prolonging Dual-Antiplatelet Treatment After Grading

23| Costa 2015 | Stent-Induced Intimal Hyperplasia) trial Article
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Sex differences in mechanisms, presentation and management of

24 | Crea 2015 | ischaemic heart disease Atherosclerosis Review
25 | Cutlip 2014 | Antiplatelet therapy after coronary artery stenting UpToDate, Waltham, MA Review
26 | Curzen 2015 | Prolonged antiplatelet therapy after drug-eluting stents The Lancet Commentary
Dual Antiplatelet Therapy for 6 Months vs 12 Months After New- . o
. . . . RevistaEspafola de
de la Torre generation Drug-eluting Stent Implantation: Matched Analysis of Cardiologia (English Edition)
27 | Hernandez 2015 | ESTROFA-DAPT and ESTROFA-2 Article
European journal of
vascular and endovascular
surgery: the official journal
Dual Antiplatelet Therapy after Carotid Stenting: Lessons from'Big of the European Society for
28 | De Rango 2015 | Brother' Vascular Surgery Editorial
29 | Dhall 2014 | Truth Vs hype NEJM Commentary
30 | Dohan 2015 | Duration of Dual Antiplatelet Therapy after Drug-Eluting Stents NEJM Commentary
Antiplatelet therapy: Defining the optimal duration of DAPT after PCI .
31| Eisen 2015 withpDES i ° ° Nat RevCardiol Others
Extended duration dual antiplatelet therapy and mortality: a
32 | Elmariah 2015 | systematic review and meta-analysis The Lancet Article
Cost Effectiveness of Antiplatelet and Antithrombotic Therapy in The | A 1erican Journal of
Setting of Acute Coronary Syndrome: current perspective and Cardiovascular Drugs
33 | Fanari 2015 | literature review Review
Antithrombotic therapy in 2014: Making headway in anticoagulant . .
34 | Fareed 2015 | and antiplatelet thera?; ° ! ° Nature ReviewsCardiology Review
Duration of Triple Therapy in Patients Requiring Oral Anticoagulation |Journal of the American
35| Fiedler 2015 | After Drug-Eluting Stent Implantation The ISAR-TRIPLE Trial College of Cardiology Article
Stent Thrombosis and Dual Antiplatelet Therapy Interruption With . .
. . . . Circulation:
Everolimus-Eluting Stents Insights From the Xience V Coronary Stent Cardiovascularinterventions
36 | Genereux 2015 | System Trials Article
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Journal of the American
College of Cardiology

37 | Gilard 2015 | Double Antiplatelet Therapy Duration: Standardize or Personalize? Editorial
Catheterization and
Cardiovascular
38 | Gilchrist 2015 | Vignettes of DES Failure Interventions Editorial
Duration of Dual Antiplatelet Therapy After Drug-Eluting Stent
Implantation: A Systematic Review and Meta-Analysis of Randomized |Journal of the American
39 | Giustino 2015 | Controlled Trials College of Cardiology Article
NEJM
40 | Gupta 2014 | Balancing ischemia vs. bleeding-- Jury still out. Commentary
NEJM
41 | Gupta 2014 | Dual antiplatelets :Walking on a tight rope Commentary
Endothelialization of drug eluting stents and its impact on dual anti- PharmacolRes
42 | Habib 2015 | platelet therapy duration Review
. . ClinicalCorrelations
43 | Henderson Primecuts—This Week In The Journals Others
RevistaEspafiola de
44 | Hernandez 2015 | 2014 Update on InterventionalCardiology Cardiologia Review
Is the Duration of Dual Antiplatelet Therapy after Implantation of Medical Principles and
45 | Huang 2015 | Drug-Eluting Stents the Longer the Better Practice Letter
Antithrombotic therapy for long-term secondary prevention of acute | Therapeutics and clinical
46 | Husted 2015 | coronary syndrome in high-risk patients risk management Review
Antiplatelet therapy: Risks and benefits of extended DAPT after .
47 | Huynh 2015 | stenting Nat RevCardiol Others
48 | Igbal 2015 | The year in cardiology 2014: coronary intervention EuropeanHeart Journal Review
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Absolute benefits and harms of dual antiplatelet therapy after drug

49 | Kumana 2015 | eluting stenting Hong Kong Medical Journal |Article
50 | Keaney 2015 | Balancing the Risks and Benefits of Dual Platelet Inhibition NEJM Editorial
Efficacy and Safety of a Novel Bioabsorbable Polymer-Coated, Circulation-Cardiovascular
51 | Kereiakes 2015 | Everolimus-Eluting Coronary Stent The EVOLVE Il Randomized Trial Interventions Article
Antiplatelet therapy duration following bare metal or drug-eluting
coronary stents: The dual antiplatelet therapy randomized clinical JAMA
52 | Kereiakes 2015 | trial Article
JACC: Cardiovascular
53| Kirtane 2015 | Should all stent patients have prolonged dual antiplatelet therapy? Interventions Editorial
Report of the American Heart Association (AHA) Scientific Sessions Circulation Journal
54 | Kohno 2015 | 2014, Chicago Commentary
Optical coherence tomography surveillance following drug-eluting Minerva Cardioangiologica
55 | Koppara 2015 | stent implantation Review
Canadian Journal of
56 | Lavi 2015 | Biodegredable stent platforms—Are we heading in the right direction? | Cardiology Editorial
ACP Journal Club
57| Lee 2015 | Bleeding risks are in the eye of the beholder Commentary
58 | Lee 2014 | Dual Antiplatelet Therapy for Coronary Artery Disease Circulation Journal Review
59 | Lemesle 2015 | Dual antiplatelet therapy and non-cardiovascular mortality The Lancet Commentary
Expert opinion on
Prasugrel hydrochloride for the treatment of acute coronary pharmacotherapy
60 | Lhermusier 2015 | syndromes Review
Optimal duration of dual antiplatelet therapy following drug-eluting | International journal of
61| Liou 2015 | stents implantation: A meta-analysis of 7 randomised controlled trials | cardiology Article
62 | Lipkin 2014 | 1 out of a hundred patient will benefit from extended dual Rx NEJM Commentary
Expert opinion on
63 | Liu 2015 | P2Y12 receptor inhibitors for secondary prevention of ischemic stroke | pharmacotherapy Review
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Percutaneous coronary intervention strategies and prognosis for graft

Experimental and

64 | Liu 2015 | lesions following coronary artery bypass grafting TherapeuticMedicine Article
Post-PCl Antithrombotic Therapy in Patients Requiring Long-Term Currentcardiology reports
65 | Madhavan 2015 | Anticoagulation Review
66 | Marrs 2015 | Duration of Dual Antiplatelet Therapy after Drug-Eluting Stents NEJM Commentary
The American journal of
Balancing Long-Term Risks of Ischemic and Bleeding Complications cardiology
67 | Matteau 2015 | after Percutaneous Coronary Intervention with Drug-Eluting Stents Article
Persistence with secondary prevention medications after acute
68 | Matthews 2015 | myocardial infarction: Insights from the TRANSLATE-ACS study American Heart Journal Article
Duration of Dual Antiplatelet Therapy after Drug-Eluting Stents - NEJM
69 | Mauri 2015 | Author's reply Commentary
70 | McKavanagh 2015 | A Review of the Key Clinical Trials of 2014 Cardiology and therapy Review
New England Journal of
71| McMiillan 2014 | Nice slant Medicine Commentary
Pharmacology of antithrombotic drugs: an assessment of oral
72 | Mega 2015 | antiplatelet and anticoagulant treatments The Lancet Review
Journal of the American
73 | Mehran 2015 | DAPT Duration After DES: What Is the “Mandatory” Duration? College of Cardiology Editorial
New England Journal of
74 | Meneses 2014 | About DAPT trial Medicine Commentary
Protease-activated receptor-1 antagonists in long-term antiplatelet International journal of
75 | Moschonas 2015 | therapy. Current state of evidence and future perspectives cardiology Review
After drug-eluting stent placement, 6 months of dual antiplatelet Annals of Internal Medicine
76 | Mukherjee 2015 | therapy was noninferior to 12 months Commentary
Optimal duration of dual antiplatelet therapy after percutaneous
coronary intervention with drug eluting stents: meta-analysis of BMJ
77 | Navarese 2015 | randomized controlled trials Article
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Mortality in patients treated with extended duration dual antiplatelet
therapy after drug-eluting stent implantation: a pairwise and

The Lancet

78 | Palmerini 2015 | Bayesian network meta-analysis of randomized trials Article
79 | Papadimitriou 2015 | Triple Antithrombotic Therapy: Is it Time to Drop the Aspirin? Hospital Chronicles Review
80 | Parmar 2014 | Error in Study Procedures! NEJM Commentary
The Optimal Duration of Dual Antiplatelet Therapy After Drug-Eluting |Journal of the American
81 | Price 2015 | Stent Implantation: Chasing a Mirage College of Cardiology Editorial
) ) Current treatment options
Dual antiplatelet therapy duration after the placement of a drug- in cardiovascular medicine
82 | Raffoul 2015 | eluting stent: what are the data? Review
Journal of the American
College of Cardiology
83| Rao 2015 | The Conundrum of Reducing Ischemic and Bleeding Events After PClx Editorial
o . . . . Vasc Health Risk Manag )
84 | Reejhsinghani 2015 | Prevention of stent thrombosis: challenges and solutions Review
Journal of the American
85 | Rinfret 2015 | Percutaneous Coronary Intervention: Finally Mature Enough College of Cardiology Editorial
Periprocedural management of aspirin during colonoscopy: a survey
86 | Robbins 2015 | of practice patterns in the United States Gastrointestinal endoscopy | Article
European Heart Journal-
Double or triple antithrombotic combination therapy in patients who | Cardiovascular
87| Rohla 2015 | need anticoagulation and antiplatelet therapy in parallel Pharmacotherapy Review
Dual antiplatelet therapy following drug-eluting stent implantation: Expert review of
88 | Ruparelia 2015 | how long is long enough? cardiovascular therapy Editorial
European Heart Journal-
Cardiovascular
89 | Sabouret 2015 | Dual antiplatelet therapy: optimal timing, management, and duration | Pharmacotherapy Review
Temporal changes of platelet reactivity after coronary stenting—a American Journal of
90 | Samardzic 2015 | thing to think about Cardiology Commentary

153



Impact of prolonged dual antiplatelet therapy after acute myocardial

International journal of
cardiology

91 | Schiele 2015 | infarction on 5-year mortality in the FAST-MI 2005 registry Article
Schulz- ISAR-SAFE: a randoml'zed, double-blind, pIacebo—cothroIIed t‘rlal of 6 European Heart Journal '
92 | Schupke 2015 | vs. 12 months of clopidogrel therapy after drug-eluting stenting Article
Comparison of Short-and Long-Term Cardiac Mortality in Early Versus | T"e American journal of
93 | Secemsky 2015 | Late Stent Thrombosis (from Pooled PROTECT Trials) cardiology Article
. Circulation Journal o
94 | Shimohama 2015 | Intrastent Thrombus - What You See Is What You Get? Editorial
Omeprazolg, pe?ntoprazole, and CY'P2C19 'effec"cs qn clopidogrel European Journal of Clinical
pharmacokinetic-pharmacodynamic relationships in stable coronary Pharmacolo
95 | Simon 2015 | artery disease patients &Y Article
96 | Sipahi 2015 | Duration of Dual Antiplatelet Therapy after Drug-Eluting Stents NEIM Commentary
Current treatment options
. in cardiovascular medicine ]
97 | Sommer 2015 | Stent Thrombosis: Current Management and Outcomes Review
Dual antiplatele.ts for 30 months after drug-eluting stents reduced ACP Journal Club
98 | Spencer 2015 | stent thrombosis and CV and cerebrovascular events. Commentary
Longer Versus Shorter Duration Dual-Antiplatelet Therapy After Drug-
Eluting Stent Placement: A Systematic Review and Meta-analysis
99 | Spencer 2015 | Duration of Dual-Antiplatelet Therapy After Drug-Eluting Stents Annals of Internal Medicine | Article
. Or?timum duration of du§l antiplateilet trea)tment Fould be decided 1JC Heart & Vasculature
100 | Takeuchi 2015 | using 64-MDCT: A new hint to treating patients with stents Others
101 | Thomas 2015 | The future of P2Y12 receptor antagonists Platelets Review
102 | Tomoda 2015 | Duration of Dual Antiplatelet Therapy after Drug-Eluting Stents NEJM Commentary
Meta-analysis of Long-term Clinical Outcomes of Everolimus-eluting | The American journal of
103 | Toyota 2015 | Stents cardiology Article
Catheterization and
Late breaking trials of 2014 in coronary artery disease: Commentary | Cardiovascular
104 | Tremmel 2015 | covering ACC, EuroPCR, SCAI, TCT, ESC, and AHA Interventions Commentary

154



Current medical research

105 | Tsoumani 2015 | Evaluating the bioequivalence of clopidogrel generic formulations and opinion Editorial
Duration of dual antiplatelet therapy after drug-eluting stent EuropeanHeart Journal

106 | Valgimigli 2015 | implantation: will we ever reach a consensus? Editorial

107 | Van de Werf 2015 | The year in cardiology 2014: acute coronary syndromes EuropeanHeart Journal Review

Catheterization and

Another Challenge for the Presumed Safety Advantage of Bare Metal |Cardiovascular

108 | Vetrovec 2015 | Stents Interventions Editorial
Peri-procedural use of rivaroxaban in elective percutaneous coronary .
. . . Thrombosis and
intervention to treat stable coronary artery disease. The XPLORER Haemostasis

109 | Vranckx 2015 | trial Article

Cardiovascular

110 | Waksman 2015 | Do you still have an appetite for a short DAPT trial? Revascularization Medicine | Editorial
Antiplatelet therapy discontinuation and the risk of serious
cardiovascular events after coronary stenting: observations from the | PL0S ONE

111 | Watanabe 2015 | CREDO-Kyoto Registry Cohort-2 Article
Clinical evidence for oral antiplatelet therapy in acute coronary

112 | Wiviott 2015 | syndromes The Lancet Review
Long-term Outcomes after Coronary Stent Implantation in Patients
Presenting with versus without Acute Myocardial Infarction (An The American journal of
observation from Coronary Revascularization Demonstrating cardiology

113 | Yamaji 2015 | Outcome Study-Kyoto Registry Cohort-2) Article
Current antiplatelet agents: place in therapy and role of genetic Journal of thrombosis and

114 |Yang 2015 | testing thrombolysis Review
Benefits and risks of extended duration dual antiplatelet therapy after | Journal of the American

115 |Yeh 2015 | PCl in patients with and without acute myocardial infarction College of Cardiology Article
Dual Antiplatelet Platelet Therapy Duration Following Coronary Journal of the American

116 | Yeh 2015 | Stenting College of Cardiology Editorial

117 | Yeh 2015 | Dual antiplatelet therapy duration and mortality—Authors' reply The Lancet Commentary
Close encounters with errors of the second kind: evaluating risks and

118 |Yeh 2015 | benefits of long-term dual antiplatelet therapy EuropeanHeart Journal Editorial

155



Appendix 2: Content of the scholarly and public attention surrounding the DAPT study by source (n = 425)

Category Overall
n=425

Text favourable about the prolonge 81 (19.1)
treatment

Text uncertain, with inappropriate 19 (4.5)
mention of mortality
Electronic link 151 (35.5)

Referenced with no message 13 (3.1)

Text uncertain, with no mention ¢ 100 (23.5)

mortality

Text uncertain, with appropriate 34 (8.0)

mention of mortality

Text not favourable about th 15 (3.5)
prolonged treatment

Text not favourable about thel2 (3.0)
prolonged treatment and critical of the

authors’ interpretation

Scientific
communication
118 (27.7)

28(23.7)

13(11.0)

1(0.8)

37 (31.4)

29(24.6)

3(2.5)

7(6.0)

News
12 (2.8)

9(75.0)

3(25.0)

Blogs
3(0.7)

2(66.7)

1(33.3)

Facebook posts
189 (44.4)

9(4.8)

113 (59.8)

10(5.3)

48(25.4)

1(0.5)

8(4.2)

Tweets
75 (17.6)

11(14.7)

38(50.6)

2(2.7)

13(17.3)

3(4.0)

3(4.0)

5(6.7)

YouTube
8(1.9)

(100)

DAPT Website

20 (4.7)

16(80.0)

1(5.0)

1(5.0)

1(5.0)

1(5.0)
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Paper 4: Interpretation of health news reporting results with or without spin: Protocol for a

prospective meta-analysis of 16 randomized controlled trials.

The protocol isaccepted at BMJ OPEN.
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ABSTRACT

Introduction: We aim to compare the interpretation of health néems reported with or
without spin. “Spin” is defined as a misrepresaatatof study results, regardless of motive
(intentionally or unintentionally) that overemplmees the beneficial effects of the intervention

and overstates safety compared to that shown bretusdts.

Methods and analysis:We have planned a series of 16 RCTs to performospgctive meta-
analysis. We will select a sample of health newm# reporting the results of 4 types of study
designs, evaluating the effect of pharmacologiatinent and containing the highest amount of
spin in the headline and text. News items repordingpes of studies will be included: 1) pre-
clinical studies, 2) phase I/ll (non-randomizedlt, 3) randomized controlled trials (RCTs), 4)
observational studies. We will rewrite the seleatedss items and remove the spin. The original
news and rewritten news will be appraised by 4 dypé populations: 1) French-speaking
patients, 2) French-speaking general public, 3)liEmgpeaking patients, and 4) English-
speaking general public. Each RCT will exploreititerpretation of news items reporting one of
the 4 study designs by each type of populationvatidnclude a sample size of 300 participants.
The primary outcome will bparticipants’ interpretation of the benefit of treant after reading
the news items:What do you think is the probability that treatmehtvould be beneficial to
patients? (scale, O [very unlikely] to 10 [verydik]).

This study will evaluate the impact of spin on th&erpretation of health news reporting results
of studies by patients and the general public.

Ethics and dissemination: This study has obtained ethics approval from thdtitlitional
Review Board of INSERM, (registration No IRBO000838The description of all the steps and

the results of this prospective meta-analysis bellvailable online.

Registration number: CRD42017058941



Strengths and limitations of this study

This will be the first prospective meta-analysis mindomized
controlled trials for interpretation of health neitesms reporting the

results of studies with or without spin.

It will address the impact of spin on the interpt&n of health news

by patients and the general public.

The involvement of patients and the public may helpnprove the

reporting of medical research in health news.

News stories are only one way that the public hemws about

health.

Logistically, the recruitment of large number ofrtg@pants at the
same time may be a challenge, but to manage thiscipants will

be recruited separately for each trial.




INTRODUCTION

Health news is an important way to communicate tgglabout medical research to the public.
News items reporting the results of medical redeattract a large audience [1]. However, the
quality of reporting in health news is uneven. Tiherits of a wide range of treatments and tests
are overplayed, and harms are underplayed [2].r8kestidies have shown the presence of spin
(i.e., distorted presentation of study results)health news [3-10]. Distorted facts can be
misleading and can affect the behaviour of phyegidealthcare providers and patients [1 11
12]. However, little research has assessed wheathiarcan affect readers’ interpretation [13].
Some studies have explored whether laypeople deg@becognize the tentativeness of research
findings reported in media [14 15]. Kimmerle etfalind that negative framing and accentuation
of the limited reliability of provisional researdindings in a newspaper report made people
more aware of the tentativeness of these finditd$ [[n another work, the authors assessed the
impact of some personality factors (i.e., scieatifieracy, epistemology beliefs, and academic
self-efficacy) and previous users’ comments on @ime website on laypeople’s understanding
of the tentativeness of medical research findihgypeople’s understanding of the tentativeness
of research findings was influenced by their peasibn factors and also by other users’
comments contributed to the forum [15].

To our knowledge, no meta-analysis has assessethevheews items reported with spin can

influence readers’ interpretations.

Our hypothesis is that spin can influence the réadeterpretation of health news items. We
aim to compare the interpretation of health newm# reported with or without spin. We will

focus on news items reporting studies evaluatirgy dffect of a pharmacological treatment,
containing the largest amount of spin in the hewdéind text, and receiving high levels of public

attention online.



METHODS

Theoretical framework

Previous works have shown a high prevalence of spicientific articles [16-19] and in the
mass media [8-10 20]. However, a question rema&ins:readers influenced by spin or are they
able to disentangle the appropriate interpretafiom the news? In this study, we will consider
only news items reporting studies evaluating phaotwgical treatments where readers may
overestimate the beneficial effect of the treatmkttie news is reported with spin and change
their behavior accordingly. We will consider diéet types of readers: patients and the main
public. To increase generalisability we will alsonsider two different populations: located in

the United States and in France.

Definition of “spin”

In the context of this study, we define “spin” as@srepresentation of study results, regardless
of motive (intentionally or unintentionally) thatveremphasizes the beneficial effects of the
intervention and overstates safety compared tosti@wvn by the results [16].

The definition of spin we used has been used fptogxg spin in the scientific literature [8 13
16 19 21 22]. This definition does not take intcw@mt the notion of intent because it is
impossible to distinguish between the two (i.etemtional and unintentional spin) and the

consequences for readers could be the same.

Study design

We have planned a series of 16 randomized condratlals (RCTs) to perform a prospective
meta-analysis (MA), and a comparing the interpretabf health news items reported with or
without spin. Each RCT will explore the interpretat of news items reporting one of 4 study
designs: 1) pre-clinical studies, 2) phase lI/llalgi (non-randomized), 3) RCTs, and 4)

observational studies. The news items reporting saaly design will be assessed by 4 different
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targeted populations: 1) French-speaking patié)tsrench-speaking general public, 3) English-
speaking patients, and 4) English-speaking genmralic. Each RCT will be a parallel group
with two-arms. In each RCT, participants will bendamly assigned to appraise health news

items reported with or without sp(see figure 1)

The planning, implementation, analysis and writighis protocol will follow the SPIRIT [23]
and PRISMA-P [24] guidelines. This study has olgdimthics approval from the Institutional
Review Board of INSERM, (registration No IRB0O000838and the protocol is registered at

PROSPERO website (CRD42017058941).

News items with and without spin

Selection of news items with spin
News items reporting studies evaluating a pharnoggoltreatment that received a great deal of
public attention online and contained a large amairspin in the headline and text will be

selected from a sample of news items retrieved #dmetric Explorer.

Search strategy

We will search for articles on “PubMed” using tledldwing search strategy: field ((Randomized
controlled trial[Publication Type] OR Observationatudy[Publication Type]) OR Meta-
analysis[Publication Type]) OR Randomized[Title/&bst]) OR controlled[Title/Abstract]) OR
trial[Title/Abstract]) OR cross-sectional[Title/Atract]) OR case-control[Title/Abstract]) OR
cohort[Title/Abstract]) OR Meta-analysis[Title/Albatt]) OR systematic review[Title/Abstract])
AND (has abstract [text] AND ("2014/01/01"[PDAT]'2014/06/30"[PDAT])). The publication
period will be restricted to the first 6 monthsaifl4 to minimize the risk of recall bias among
study participants.

To retrieve relevant news coverage of these astiole will apply the “PubMed search details”

on “Altmetric Explorer”. The Web application Altnret Explorer provides access to all sources



where the published study is mentioned online exrttass media and sorts the items according
to the Altmetric score [25]. The Altmetric scorease way to quantify the public attention an

article received in online news outlets, blogs andial media _(https://www.altmetric.coyma

high Altmetric score = high public attention).

Screening process

Screening will be performed in two steps: firsteamsearcher will systematically screen the
retrieved Altmetric Explorer citations, which wibe sorted from the highest to the lowest
Altmetric score (i.e., highest to lowest amountpaiblic attention), and will identify studies
evaluating the effect of a pharmacological treatmeegardless of study design and study
population (including human and animal/laboratoBgr each study fulfilling eligibility criteria,
the researcher will retrieve 1) the published brtand 2) all related online news items available
at Altmetric Explorer.

Secondthe researcher will identify the news item withrsp the headline and text by using a
standard scheme of spin [10 19]. When several newmss have spin in the headline, the
researcher will select the news item with the nspst in the text. We will include news items
reported by general or medical news outlets opl@gs whose target consumers are the general
population.

As a quality procedure, a second researcher wiifica the eligibility of all included studies
and screen 10% of the excluded studies.

The screening process will be performed sequewtitde studies being sorted from the highest
to the lowest Altmetric score (i.e., highest to &st/public attention). We will include the first 40
studies fulfilling the eligibility criteria and retant 40 news items containing the most spin in the
headline and text: 10 reporting pre-clinical stsdi0 reporting phase I/l non-randomized trials,

10 news items reporting RCTs and 10 reporting eagienal studies.



Identification and description of spin
We will identify the spin in the headlines and tekselected news items and will classify them
according to following 3 categories of spin — magleng reporting, misleading interpretation

and misleading extrapolation — that were previouayeloped [10].

Misleading reportingis defined as incomplete or inadequate reportingny important
information in the context of the research thatlddae misleading for the reader. This category
includes 1) misleading reporting of study designn@t reporting study population (if an animal
study); 3) selective reporting of outcomes favorthg beneficial effect of the treatment (e.g.,
statistically significant results for efficacy oatoes or statistically non-significant results for
safety outcomes); 4) not reporting adverse evéntbnguistic spin (i.e., any word or expression
emphasizing the beneficial effect of the treatnj26}; 6) not reporting study limitations; 7) not
reporting any caution about study design and resahd 8) any other type of misleading

reporting not classified under the above section.

Misleading interpretationis defined as an interpretation of the study tesil news
stories that is not consistent with the result®regal in the scientific articles and overestimating
the beneficial effect of the treatment. This catggocludes claiming 1) a beneficial effect of the
treatment despite statistically non-significantutess 2) an equivalent effect of the treatment for
statistically non-significant results in superigriRCTs; 3) that the treatment is safe for
statistically non-significant results despite aklaxf power; 4) safety of the treatment despite
adverse events reported in the scientific articlsa causal effect (i.e., implies a cause-and-
effect relationship between the intervention beasgessed and the outcome of interest [27])
despite a non-randomized study design; 6) a baakbéfect of the treatment despite a small
sample size; and 7) a beneficial effect despitie td@ comparator as well as 8) focus on p-value
instead of clinical importance; 9) interpretatidrrelative risk as absolute risk; and 10) any other

type of misleading interpretation not otherwisesslaed.



Misleading extrapolationis defined as overgeneralization of study resoltsews stories
to different populations, interventions or outcontkeat were not assessed in the study. This
category includes extrapolating 1) animal studyltssto human application; 2) preliminary
study results to clinical application; 3) the effed¢ study outcomes to other outcomes for the
disease; 4) the beneficial effect of the study rigetion to a different intervention (e.qg.,
broccoli, which contains sulphoraphane, was claiaeteneficial by health news items, but the
study evaluated the benefit of a sulphoraphane oomg only); and 5) from the study
participants to a larger or different populationiagl as 6) inappropriate implications for clinical
or daily use (i.e., an improper recommendation avice to use the intervention in clinical
practice or daily use not supported by study reyu#tnd 7) any other types of extrapolation not

otherwise classified.

All other spin that could not be classified withstlscheme will be systematically recorded and

secondarily classified.

Construction of news without spin

Format of the news items

Our aim is to keep the same context and formah@foriginal news item and conceal the names
of pharmacological treatments, authors and funte@void evaluation bias. Consequently, to
rewrite the news items we will:

1. Keep the same context and structure

2. Create hypothetical names of reported pharmacabgeatments

3. Conceal the names of study authors and expertsing wdlifferent names selected based on

the origin of the name from an online list of namesluding all countries of the world



(http://www.studentsoftheworld.info/penpals/statpp?Pays) to keep the news content
natural.

4. Keep the name of the research institute/univetrsigpital where the study was conducted.

5. Replace the name of the funding source with statiried terms for profit or non-profit
funding organizations.

6. Delete the name of the online news outlet, datenéves story was published online, name of
the journalist who wrote the news with spin, narhéhe medical journal in which the study
was published, reference to the original articlel amal registration number or name (if

reported).

Guidelines to remove spin in the news items
To construct health news stories without spin, vilé delete the spin identified in the headline
and text and will add some caution, depending artexd. The guidelines used to remove the

spin are described in Table 1. The guidelines tbcdition are in Table 2.

One researcher (RH) will identify and remove théensip each news item selected (in the
headline and text) and will rewrite the news staiyhout spin, according to the guidelines
described in Tables 1 and 2. Two researchers (iB)(AY) will check the rewritten news items.
Finally, a sample of the rewritten news storied Wwé checked by a researcher working in the
field of medical journalism (10). Appendix 1 proe@sl an example of a news item reported with
and without spin. Our sample of news will contaihr&ws items [40 original news items (with

spin) and 40 rewritten news items (without spin)].
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Translation of the news items reported with and wihout spin

All news items will be translated into French laaga to be used in RCTs involving French-
speaking participants. One French native speakszareher (AY) will validate the French
translation of news items. Further, a French médmarnalist will also validate the French

translated news items.

Population

We will compare the health news reported in Engdistd French languages and will assess their
interpretation by different types of populationsitearease the generalisability of our results.

Each RCT will target one of the four following syuplopulations:

1. French-speaking patients

2. French-speaking general public

3. English-speaking patients

4. English-speaking general public

Eligibility criteria

We will enroll participants older than 18 years.

Recruitment strategy
To recruit participants, we will contact online cmmunities of patients, patients’ associations,
popular health forums, and investigators of e-ctshowe will also use the online platform

(www.findparticipants.com) which enables accessthiousands of interested participants to

11



participate in research studies worldwide. We wailo advertise the study in hospitals and GP
practices.

Each participant will provide an online informecdhsent at the time of enrollment.

We will send participants an invitation by emaipgandix 2). If respondents agree to participate
in the survey, an Internet link included in the itation email will give them access to
information regarding the study and a screeningte asking them whether they are willing to
participate in the study. If they answer yes, resiemts will be randomly assigned to read 1
news item with spin or one news item without spin.

Invitation emails will be sent in waves until théapned number of participants log on and

complete the assessment. A maximum of two reming#irbe sent to participants.

Interventions
We will compare the interpretation of “health neiesns” reported with spin (original news =

active comparator) or without spin (rewritten newsxperimental group).

Random assignment

A random assignment sequence will be computer-gégbiby a statistician by using blocks of

10 (i.e., number of news items selected x 2) fahestudy design type. The list will not be

disclosed to investigators. Allocation concealmaitit be assured by the use of a computerized
random-assignment system. After randomization,i@pants will be asked to complete a

questionnaire. Participants who log on and do watuate the news will be excluded and the

news item will be automatically allocated to anotparticipant.

Blinding
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Blinding of participants is not possible, but tonimize bias, participants will be blinded to the
study hypothesis. All participants will be inform#tht they are participating in a survey about
the interpretation of news reporting medical resiedhat evaluates treatments. They will not be
informed about the objectives and hypothesis ofthdy.

After the completion of study, each participantl e told about the study objectives, hypothesis

and results.

Study outcomes

Our primary outcomevill be participants’ interpretation of the beneditthe treatment measured

on a scale from 0 to10.
1. What do you think is the probability that treatm&ntvould be beneficial to patients?

(scale, O [very unlikely] to 10 [very likely])

Secondary outcomese as follows:

2. What do you think is the size of the potential berier patients? (scale, [none, small,
moderate or large])

3. How safe do you think that treatment X would bepftient® (scale, O [very unsafe] to 10
[very safe])

4. Do you think this treatment should be offered tbigoeis in the short term? (scale, 0 |
absolutely no] to 10 [ absolutely yes])

5. Do you think this treatment will make a differemcéhe existing clinical practice? (scale, 0

[absolutely no] to 10 [absolutely yes])

These study outcomes are surrogate markers megstiven perception by readers of the

treatments’ efficacy, safety, availability and useurrent clinical practice.
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Sample size

Each participant will read a news item with or it spin. We want to assess a mean difference
of 1.0 for the primary outcome between groups @118 scale, with a standard deviation of 2.5
[13]. For each RCT, a sample of 266 assessmentews$ items will be needed to detect an
effect size of 0.4 with a power of 90% amdisk of 5% for each RCT. Each news item will be
read the same number of times (balanced designyvandlill to take into account clustering due
to the fact that a news items will be read manyesinTo achieve this, we will use a sample size
of 300 participants (150 in each group) in each RC4., an inflation factor of about 1.1).
Therefore, each news item will be assessed 15 timesach group (10 news items with or

without spin for 150 participants) for each RCT.

Statistical analysis

The statistical analysis will be undertaken byadistician who will use R v2.15.1 (R foundation
for Statistical Computing, Vienna, Austria) at tleenter for Clinical Epidemiology, Paris,
France. All outcomes will be quantitative and theniber of participants and news items will be
balanced in each group. For each RCT, the follovanglysis will be done: The differences
between groups will be analyzed by using a lineaxeth model with a fixed group effect and
random group effect and news items—group interaatifects. Random effects will allow us to
account for the following 2 levels of clusteringitiin-group clustering as a result of the news
(each news item will be assessed 15 times in esmlpyand between-group clustering (pairing
between the news used in the 2 arms of the tiisi@¢rences will be based on the restricted
maximum likelihood. This model will compare the medifference between 2 arms for each
trial. For primary and secondary outcomes, we @slimate the difference between means with

95% confidence intervals (CI4).<0.05 will be considered statistically significant.
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Finally, after analyzing each RCT separately, aspective meta-analysis will be done to
summarize intervention effects. The mean differenite 95% Cls will be estimated by using a
random-effects model based on the DerSimonian-Laiethod. Forest plots will be created for
visual interpretation of results. The heterogeneitl be assessed by test (P <0.05) and
degree of heterogeneity by thestatistic(>75%) to assess statistical significance (Higgins JPT

et al, 2014). We will also assess the variantebetween trials.

STUDY DURATION

The total duration of this study will be 24 montExpected period of inclusion of participants
will also be 24 months and the duration of paratipn per participant/patient will be 1 hour.

The anticipated start date of trials will be Juz@l7.
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DISCUSSION

To best of our knowledge, we present the first pective meta-analysis of randomized
controlled trials for interpretation of health newsms reporting the results of studies with or
without spin.

We have designed 16 randomized controlled trialgchvivill focus on interpretation of news
items reporting results of 4 types of study desidi)spre-clinical studies, 2) phase /1l trials
(non-randomized), 3) RCTs, and 4) observationalistu There will be 80 news items reporting
these study designs (20 new items / study des@wrigjinal news items with spin + 10 rewritten
news items without spin). Each RCT will target arfethe 4 types of populations: 1) French-
speaking patients, 2) French-speaking general @uBl English-speaking patients, and 4)
English-speaking general public. In total, 480Qtipgrants will be involved in 16 planned RCTs
(300 participants/ RCT). Once the planned RCTscarapleted, then the results of different
RCTs will be included to perform a meta-analysis.

The concept of prospective meta-analysis allowuwompare the interpretation of health news
stories reporting results of studies with or withepin by different types of populations. This
new form of synthesis of evidence answers the guesf whether spin can influence patients’
and the publics’ interpretation of health news.

We will document all practical issues and diffioet encountered to demonstrate that this type
of synthesis of evidence is feasible. We are awérgome challenges, such as recruitment of
participants. Logistically, the recruitment of largumber of participants at the same time may

be a challenge, but to manage this, participantdwirecruited separately for each trial.

16



EXPECTED RESULTS

This study will evaluate the impact of spin on pats’ and the public’s interpretation of news

items reporting results of studies.

Supplementary Data

Appendix1: An example of a news item with and withspin

Appendix 2: Informed consent
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MODIFICATIONS MADE IN THE PROTOCOL SUBMITTED

TO ETHICAL COMMITTEE

We made following changes in the protocol submittethe ethical committee:

Rewriting news items

Word count: The condition to keep the word countx@D% from original news to
rewritten news items is deleted.

Concealment: The name of the research institutedusity/hospital where the study was
conducted will be kept in the rewritten news items.

Guidelines to remove spin: We will also report taaition or recommendation by study

authors, reported in the related article when atéel.

Eligibility criteria : We edited from “older than 30 years” to “oldernHiB years.

Survey questionnaire

A: Demographic characteristics:

We added 5 levels to specify age instead of requeste age as follows:

0 Your age, please tick the appropriate box
Under 18, 18 -29, 30 — 49, 50 — 69, 70 years ottraare

We merged two questions related to demographianmtion into one: How often do

you read news items? Never/sometimes (once periiofien(once per week)/daily

18



B: Outcomes

*  We modified the wording of the answer modality fuestion 3 and question 4 as
follows:

Before Now

Q3 | How safe do you think that treatment X How safe do you think that treatment X
would be for patients? (scale O [very | would be for patients? (scale O [very
unlikely] to 10 [very likely]) unsafe] to 10 [very safe])

Q4 | Do you think this treatment should be | Do you think this treatment should be
offered to patients in the short term? | offered to patients in the short term? (scale
(scale O [very unlikely] to 10 [very 0 [absolutely no] to 10 [absolutely yes])

likely])

Guidelines

* We report SPIRIT and PRISMA-P guidelines to folltmw protocols of clinical trials and

meta-analysis respectively.
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Figure 1: Series of 16 RCTs that will be included in the spective meta-analysis

Each RCT will explore the interpretation of newesits reporting 4 study designs: 1) pre-clinical
studies, 2) phase I/ll trials (non-randomized)R8)Ts, and 4) observational studies. Each RCT
will target 4 types of populations: 1) French-speglpatients, 2) French-speaking general

public, 3) English-speaking patients, and 4) Eimgéipeaking general public.
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Table 1: Guidelines to remove spin

Spin

Interventions/modifications

Spin in headline

Delete the misleading information and report
appropriate information

Spin in text

Misleading reporting

Misleading reporting of study design

Report the appropriate study design

Not reporting study population if an animal stu

jyReport animal study subjects

Selective reporting of outcomes

Report the results for all primary outcomes.

Not reporting adverse events

Report adverse events when higher in one group
[We considered reporting more frequent and ser
adverse events related to treatment primarily.]

Use of linguistic spin

Delete linguistic spin

Not reporting study limitations and caution
specific to study design

Report the study limitations and cautions. The icast
with standardized text are described in table 2.

Misleading interpretation

Claiming a beneficial effect of interventig
despite statistically non-significant results

Claiming an equivalent beneficial effect
intervention despite statistically non-significg
results in superiority RCTs

nDelete this spin and use the generic wording, sisch

[Treatment A was not more effective on “primg
pputcome” than the comparator B in patients with....
nt

the

ous

ry

Claiming the treatment is safe despite statistic
non-significant  results in treatment a
comparison groups

Claiming safety despite adverse events
Claiming a causal effect despite hon-randomi
study design

Claiming a beneficial effect despite small sam
size not reported

Claiming a beneficial effect despite lack of
comparator

Focus on p-value instead of magnitude of
effect (effect size)

alDelete this spin; reword and provide the approer
néhformation when needed.

ved

ple

the

at

Misleading extrapolation

Animal study results to human application
Preliminary study results to clinical application
Study outcomes to other outcomes for the dise
Study intervention to a different intervention
Study participants to a larger or different
population

Delete the inappropriate extrapolation

ase

Inappropriate implication for clinical or daily us

e Delete the statement and clearly report the imnted
unavailability in clinical practice

a

Author's/expert’s statement (interview)

Delete the spin in the statement

Report the caution or recommendation by st

Ldy

authors, reported in the relevant article whenlakie.
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Table 2: Reporting of cautions with standardized waling

Study design

Standardized text

e Animal or laboratory study

“The study was based on animals; it is impossible
to know whether this treatment will work on
humans or not.”

e Small study

“These results are based on a small study; large
studies are needed to understand whether the
treatment works across a large population.”

=

« Uncontrolled study/Lack of comparator

“Everyone in this study took drug X. Without
investigating patients who did not take that diitig
is impossible to know whether taking drug X
accounted for the outcome”.

e Controlled but not randomized study

“The study participants were not randomized. We
do not know whether it was drug X or something
else that really accounted for the effect obsefved.

» Important adverse event

“The benefit observed should be weighed against
the adverse effects (or other downsides such as
inconvenience, cost, etc).”
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Appendix 1: An example of a news item with and witbut spin

Original News (with spin)

Rewritten News (without spin)

Now, 'sticky balls' that can prevent cancer spread

Researchers have developed cancer-killing "stieltlg}j that can destroy
tumour cells in the blood and may prevent cance¥asp

The most dangerous and deadly stage of a tumevhds it spreads aroun
the body.

Scientists at Cornell University, in the US, haesigned nanoparticles th
stay in the bloodstream and kill migrating canastsoon contact, the BBC
reported.

They said the impact was "dramatic” but there vaal®t' more work to be
done".

The team at Cornell attached a cancer-killing pnotalled Trail, which
has already been used in cancer trials, and diilsky proteins to tiny
spheres or nanoparticles.

When these sticky spheres were injected into tbedylthey latched on to
white blood cells.

Tests showed that in the rough and tumble of thedstream, the white
blood cells would bump into any tumour cells whied broken off the
main tumour and were trying to spread.The resestiolwed the resulting
contact with the Trail protein then triggered tleath of the tumour cells.

Word count = 169

Now—sSticky balls' that ean-may prevent cancer spreadin mice

Researchers-havee developedhg cancer-killing "sticky balls," thagdarmay
destroy tumour cells in the bload mice anrd-may-prevent-cancspread
(The most dangerous and deadly stage of a tumevhrds it spreads around t
body.
aScientists at Cornell University, in the US, hawsidned nanoparticles th
stay in the bloodstream anday kill migrating cancer cells on contact, t
BBC reported.

The biomedical engineers tested the new techndlodiye mice and huma
blood samples in cell culture.

The team at Cornell attached-a—earabmg protein called—FrailTRAIL,
which has already been used in cancer trials alner gtticky proteins to tin
spheres or nanoparticles.

bloed-cells.
Tests showed that in the rough and tumble of theddtream, the white blog
cells would bump into any tumour cells which hadken off the main tumou
and-were-trying-te-spreddnd to the TRAIL proteinThe research showed tl
resulting contact with the Trail protein theraytriggeredresult inthe death of
the tumour cells.

However, it may take years to know whether thiatireent will work for
human or not. Indeed, less than 1% of the drugsdes animals are approve
for clinical use in patients.

Word count = 188

ne

at
ne

D

=

ne

2
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Appendix 2: Informed consent

Invitation letter

Objective: Interpretation of health news items: an acadenidyst

We invite you to participate in an internationaddemic study to investigate people’s understanading

health news items.

The study will require only a minimal amount of \wam your part, and you will be helping to improvE
the reporting/communication of results related exioal research in health news for patients and th

public.

Your participation would involve in reading a neitesn and answering five short questions about th
findings in the news item. To avoid any biasedriprietation, the description of the treatment andena

of the study has been masked.

Your responses will be kept confidential. This sthds been approved by INSERM, Institutional

Review Board (IRB 00003888).

We will share with you the results of this studynpts completion.

You can complete the survey by XX

Or by copying and pasting the following link intoyr web browser: XX

With best wishes

Pr Isabelle Boutron (Paris Descartes Universitg BRM UMR 1153, France)

Romana Haneef (Paris Descartes University, INSERWRUL 153, France)

Dr. Amélie Yavchitz (French Cochrane Center, P&iance)

Pr Philippe Ravaud (Paris Descartes University HRB! UMR 1153, France)

Mr. Gabriel Baron Centre d'Epidémiologie Clinique, Hopital Hotel-Dj&Raris, France)
Pr Ivan Oransky (New York University’'s Arthur Cartiournalism Institute, New York, USA)
Pr Gary Schwitzer (University of Minnesota, SchobPublic Health, Minnesota, USA)

If you prefer not to receive future reminders relyag this study, please click here.
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Next page
Please complete some simple information about youet

e Your age, please tick the appropriate box
Under 18, 18 -29, 30 — 49, 50 — 69, 70 years otdmaare
« Sex: Female Male

« Do you have a chronic health condition yes{@ocording to the answer, the participant
will be directed to the survey dedicated to pasesrtto the public)

* Where are you currently located?
France/ UK/ Other European country/ USA/ Canadatis@dmerica/ Asia/ Oceania
« How often do you read news items?
Never/sometimes (once per months)/often (once pekyidaily
« Do you rely on health news items to decide about y@alth?
* What is your primary source to obtain informatietated to new treatments?

Physicians/family or friends/online health new®tetion/social media/other

Submit
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Next page

This news item describes a study evaluating a treaent published in a peer-reviewed

journal.

Insertion of the news items

Based on the information reported in the news, plese answer the following questions about
the treatment:

1.

What do you think is the probability that “treatmied” would be beneficial to
patients? (scale, O [very unlikely] to 10 [verydll]) (Primary outcome)

What do you think is the size of the potential befw patients? (scale, [none, small,
moderate or large])

How safe do you think that this treatment X woudftr patients? (scale, O [very
unlikely] to 10 [very likely])

. Do you think this treatment should be offered ttepes in the short term? (scale, O

[very unlikely] to 10 [very likely])
Do you think this treatment will make a differencehe existing clinical practice?
(scale, 0 [absolutely no] to 10 [absolutely yes])

Do you have any comments?

Write your comment here ...

Submit

Thank you very much for your participation in tsisidy.

If you wish to receive the results of this studggse indicate your email address here.
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