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The public gets most of its information about ge-
netics from television, radio, magazines and
newspapers.1–4 It has been suggested that media

representations of genetics are inaccurate or exaggerated
and lead to a phenomenon that has been called “geno-
hype,”5–7 the “hyped” portrayal of both the benefits and
risks associated with genetic research and the application
of genetic technologies. It has also been suggested that
this sensationalization of genetics may have an adverse
impact on the public’s ability to participate in policy dis-
cussions1,8 and on the utilization of genetic services be-
cause it creates inflated perceptions of the value of, for ex-
ample, specific genetic tests.5,9

Several studies and commentaries have suggested vari-
ous degrees and sources of reporting inaccuracies. For ex-
ample, institutional press releases may be incomplete (with
risks and limits being underplayed),10 media stories about
medications often include inadequate or incomplete infor-
mation about risks and costs,11 and abstracts from scientific
meetings often receive a significant amount of media at-
tention even though the validity and importance of the
research has not “been established in the scientific com-
munity.”12 Some have speculated about the general weak-
nesses of the popular media’s coverage of medical break-
throughs13,14 and their preference for positive over negative
results.15

Surprisingly few systematic studies have examined the
accuracy of media reporting in the context of genetics,
most focusing on coverage of a single issue, such as sexual
orientation16,17 or the discovery of susceptibility to breast
and prostate cancer.18,19 The available data are instructive
but not definitive.14,16–20
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Abstract

Background: The public gets most of its information about ge-
netic research from the media. It has been suggested that
media representations may involve exaggeration, called
“genohype.” To examine the accuracy and nature of media
coverage of genetic research, we reviewed the reporting of
single-gene discoveries and associated technologies in major
daily newspapers in Canada, the United States, Great Britain
and Australia.

Methods: We used neutral search terms to identify articles
about gene discoveries and associated technologies hosted
on the Dow Jones Interactive and Canadian NewsDisk data-
bases from January 1995 to June 2001. We compared the
contents, claims and conclusions of the scientific journal ar-
ticle with those of the associated newspaper article. Coders
subjectively assigned the newspaper articles to 1 of 3 cate-
gories: moderately to highly exaggerated claims, slightly
exaggerated claims or no exaggerated claims. We used clas-
sification tree software to identify the variables that con-
tributed to the assignment of each newspaper article to 1 of
the 3 categories: attention structure (positioning in the
newspaper and length of the article), authorship, research
topic, source of information other than the scientific paper,
type and likelihood of risks and benefits, discussion of con-
troversy, valuation tone (positive or negative), framing (e.g.,
description of research, celebration of progress, report of
economic prospects or ethical perspective), technical accu-
racy (either omissions or errors that changed the description
of the methods or interpretation of the results) and use of
metaphors.

Results: We examined 627 newspaper articles reporting on 111
papers published in 24 scientific and medical journals. Only
11% of the newspaper articles were categorized as having
moderately to highly exaggerated claims; the majority were
categorized as having no claims (63%) or slightly exaggerated
claims (26%). The classification analysis ranked the reporting
of risks as the most important variable in determining the cat-
egorization of newspaper articles. Only 15% of the newspa-
per articles and 5% of the scientific journal articles discussed
costs or risks, whereas 97% of the newspaper articles and
98% of the scientific journal articles discussed the likelihood
of benefits of the research.D
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Interpretation: Our data suggest that the majority of newspaper
articles accurately convey the results of and reflect the claims
made in scientific journal articles. Our study also highlights an
overemphasis on benefits and under-representation of risks in
both scientific and newspaper articles. The cause and nature
of this trend is uncertain.
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We examined broadsheet newspaper coverage of genetic
research in Canada, the United States, Great Britain and
Australia, countries with a scientific community heavily in-
volved in genetic research. We attempted to measure me-
dia “hype” and the factors that contribute to inaccuracy and
exaggeration. In addition, we attempted to gain insight into
the possible source (researchers, scientific journals or the
media) and nature of any “hype.”

Methods

The search strategy identified gene discovery stories in the
print media. We used neutral search terms — (“gene” or
“genes” or “genetics”) and “discovery” and (“scientist” or “scien-
tific”) and “research” — to identify suitable newspaper articles
hosted on the Dow Jones Interactive and Canadian NewsDisk
databases from January 1995 to June 2001. These databases of-
fered the most complete collections of Canadian newspapers and
included stories published before and after 2 landmark genetic
events, the cloning of Dolly the sheep in 1997 and the comple-
tion of mapping of the human genome in 1999. Both of these
events were highly publicized and probably increased the pub-
lic’s interest in news coverage of genetics. We excluded articles
on reproductive cloning because cloning was not the focus of
this study and because the large number of newspaper articles
on this subject had the potential to skew the results of the study.
Although newspapers represent just one of many relevant media,
we chose to study newspaper coverage because existing data-
bases facilitated the comprehensive collection and analysis of
relevant articles.

We then identified all newspaper stories that had as their
source a paper in a peer-reviewed scientific journal. We used spe-
cific search terms to locate the scientific papers in MEDLINE or
PubMed and then to identify all associated print media articles in
the newspaper databases. The specific search terms included the
name of the journal, the name of one of the researchers, the
name of the institution where the research had been conducted,
and the name of the gene, disease or genetic technology. We
limited our study to all articles appearing in 26 newspapers from
4 countries. The broadsheet newspapers selected from the
United States, Great Britain and Australia were chosen because
they were national in distribution, had a large circulation, were of
high quality, printed articles from one of the major newswire ser-
vices and were roughly equivalent to the Canadian newspapers.
We included most major Canadian local and national papers to
ensure regional representation and thus captured most articles on
gene discoveries and related technologies that were printed in
that country. If an article appeared in more than one newspaper,
it was coded only once; in such cases, priority was given to arti-
cles published in 1 of the 2 national newspapers, the National Post
and the Globe and Mail.

We developed a coding frame, based on a previously published
European media study,21 to compare the content of the scientific
paper with the newspaper articles it generated. The coding frame
consisted of a series of questions with standardized categorical re-
sponses on identifying information for the article; attention struc-
ture (positioning in the newspaper and length of the article); au-
thorship; content; source of information other than the scientific
paper; assessment of risk, benefits or controversy; valuation tone;
framing; accuracy; and use of metaphors (see Appendix 1). All

questions except those on framing, authorship and attention
structure were then repeated for the scientific paper.

The coders, all of whom had scientific backgrounds, were
asked to subjectively assess both the technical accuracy of the
newspaper article and whether the claims made in the newspa-
per article reflected those in the scientific journal article. For the
latter, the coders assigned each newspaper article to 1 of 3 cate-
gories: moderately to highly exaggerated claims, slightly exag-
gerated claims and no exaggerated claims. We assumed that
there were no technical errors in the scientific journal articles. A
newspaper article was considered not to have been exaggerated
if its claims had first been made in the corresponding scientific
journal article.

We conducted a pilot study with 2 independent coders to test
the coding frame. For the study itself, we used 3 independent
coders who were not familiar with the project and who had a
strong background in genetics and biotechnology. We held 2
moderated meetings early in the study so that the coders could
discuss their interpretation of the coding frame.

To assess intercoder reliability, we asked each of the 3 coders
to assess the same random selection of 84 (13% of the total)
newspaper articles and their associated scientific papers. We cal-
culated intraclass correlation coefficients (model 2)22 for ques-
tions in the coding frame with mutually exclusive response. In all
cases the coefficient was greater than 0.75 (Table 1), which indi-
cates good agreement.22

We performed a classification tree analysis, using CART clas-
sification and regression tree software, version 4.0,23–25 to deter-
mine which variables from the coding frame contributed to the
assignment of a newspaper article to 1 of the 3 categories of
claims. This nonparametric statistical analysis has been used ex-
tensively for clinical risk assessment.25–28 The CART software uses
specific criteria to split the data into 2 groups with greater homo-
geneity than the original group.24,25 Each group is then split into
increasingly homogeneous groups until stopping criteria are
reached and a set of terminal groups is produced. The variables
are then ranked according to their importance as “splitting vari-
ables” (i.e., the relative contribution of each variable in assign-
ment of the newspaper articles to the 3 categories).

Results

We examined 627 newspaper articles reporting on 111
papers from 24 scientific and medical journals. The most
commonly cited scientific journals were Science (196
newspaper articles [31%]), Nature (120 [19%]), Nature
Genetics (101 [16%]) and Cell (100 [16%]). Two hundred
and seventy-six (44%) of the articles appeared in the A
section of the newspaper, and 142 (23%) appeared on the
first page.

Twenty percent (127) of the newspaper articles were
written by clearly identifiable, in-house specialist science
and technology or medical journalists, whereas 22% (138)
were identified as being from a newswire service; the latter
were almost exclusively brief announcements of a gene dis-
covery with little or no analysis.

In 95% of the newspaper articles (591/625), the main
source of information cited was the scientific paper or its
authors (see Appendix 1). This is not surprising, given our



search strategy. Only 2 newspaper articles cited press re-
leases as their source. Public sector research scientists
(those perceived to be associated with a public sector em-
ployer, such as a university) were interviewed or cited in
90% of the newspaper articles (563/626), and private sec-
tor scientists in 5% (33/626). Opinions outside the re-
search community or biotechnology sector were sought in
only 8% (50/626) of newspaper articles, and these opin-
ions were considered the main “voice” in only 2%
(14/626) of the newspaper articles. Ninety percent of the
newspaper articles (564/627) were framed as either a
description of the basic research or as a celebration of
progress or new research developments (Appendix 1).
Most of the articles (483 [77%]) were not framed as a con-
troversy; only 14% (85) were framed as a balanced contro-
versy and 9% (59) as an imbalanced controversy.

The majority of newspaper articles were categorized as
having no exaggerated claims (393 [63%]) or slightly exag-
gerated claims (165 [26%]). Only 11% (69) of the newspa-
per articles were categorized as having moderately to
highly exaggerated claims (Table 1). Similarly, 82% (513)
of the articles had no significant technical or scientific er-
rors, and 18% (112) had 1 to 3 such errors. Only 2 of the

newspaper articles contained more than 3 significant er-
rors. Canadian newspapers, both in general and in com-
parison with those in other countries, had low levels of ex-
aggerated claims in their reporting (Fig. 1).

Forty-six (41%) of the 111 scientific papers reported re-
search on human genetics, 40 (36%) used a nonhuman
model, and 25 (23%) used both (Table 1). However, 87%
(97/111) of the scientific papers and 98% (612/627) of the
newspaper articles extrapolated the results to humans, re-
gardless of whether the research model was human.

Beginning with the entire sample, CART identified the
variable that best split the data into 2 subgroups with
greater homogeneity than the whole and then repeated the
process to create a classification tree (see Appendix 2). The
relative contribution of the variables (their importance) as
primary splitting variables was used in determining the
category of exaggerated claims for the newspaper articles
(Table 2). The misclassification cost for the learn data in-
dicated a good fit of the model to the data: 0.25 for mod-
erately to highly exaggerated claims, 0.24 for slightly exag-
gerated claims and 0.13 for no exaggerated claims.

The most important variable in determining the catego-
rization of newspaper articles was the likelihood of risks or
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Table 1: Questions on the coding frame comparing 627 newspaper articles with
111 scientific journal articles

Question and possible answers
No. (and %)
of articles

Intraclass correlation
coefficient*

What research model does the scientific
journal article use?

Human 46  (41)  0.98
Nonhuman 40  (36)
Both 25  (23)

Does the scientific journal article discuss
the research in terms of humans?

Yes 97  (87) 1.0
No 14  (13)

Does the newspaper article discuss
a nonhuman model?

Yes 338  (54)  0.87
No 289  (46)

Does the newspaper article discuss
the research in terms of humans?

Yes 612  (98) 1.0
No 15    (2)

Are there any significant technical or scientific
errors in the newspaper article?

None 513  (82)  0.78
1–3 112  (18)
> 3 2 (< 1)

Overall, do the main claims made in the
newspaper article reflect the research findings?

Moderately to highly exaggerated claims 69  (11)  0.76
Slightly exaggerated claims 165  (26)
No exaggerated claims 393  (63)

*A measure of inter-coder reliability of the 3 coders.



costs being reported in the newspaper article, and the
fourth most important variable was whether risks or costs
were reported in the scientific paper (Table 2). Appendix 1
shows why mention of risk may be an important variable.
Only 15% of the newspaper articles and just 5% of the sci-
entific journal articles discussed costs or risks. Of the 94
newspaper articles that reported risks, 67 (71%) quantified
the risk as very unlikely to somewhat likely, and 25 (27%)
quantified the risk as very likely to already present. In the 6
scientific journal articles that mentioned risk, the assess-
ment of risk ranged from very unlikely to very likely. In
contrast, 97% of the newspaper articles and 98% of the sci-
entific journal articles discussed the likelihood of benefits
arising from the research (Appendix 1); the type and likeli-
hood of benefit were therefore identified as less important
in the CART analysis (Table 2). About 70% of the newspa-
per and scientific journal articles quantified these benefits
as very likely or certain.

Also important were the themes of the scientific paper
and the associated newspaper articles (Table 2). Newspa-

per articles on behavioural genetics (e.g., genes for sexual
orientation, alcoholism, mental illness or criminality), ge-
netically modified organisms (e.g., “glow-in-the-dark”
rhesus monkeys or genetically modified killer pox virus),
longevity (e.g., clock genes) or reproductive technologies
(e.g., ooplasmic transplantation) were more likely to in-
clude moderately to highly exaggerated claims. Newspa-
per articles on diseases such as obesity were also more
likely to include exaggerated claims, whereas articles on
life-threatening and prevalent diseases such as cancer,
stroke and heart disease did not include exaggerated
claims (data not shown).

Our data may also indicate a more subtle form of me-
dia hype, in terms of what research newspapers choose to
cover. Behavioural genetics and neurogenetics were the
subject of 16% of the newspaper articles. A search of
PubMed on May 30, 2003, with the term “genetics” yield-
ed 1 175 855 hits, and searches with the terms “behav-
ioural genetics” and “neurogenetics” yielded a total of
3587 hits (less than 1% of the hits for “genetics”). Al-
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Fig. 1: Degree of exaggeration of claims in newspaper articles about genetics published in Canada, the United States, the United
Kingdom and Australia, relative to their sources (scientific journal articles). The n values represent the number of articles from
each newspaper.
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though the latter is probably an underrepresentation of
primary research papers in these fields and the former an
overrepresentation of all research in genetics, the magni-
tude of the difference suggests that behavioural genetics is
receiving a disproportionately large amount of coverage
in the media.

Interpretation

Our data suggest that most newspaper articles accu-
rately convey the results of and reflect the claims made in
scientific journal articles. This high degree of conformity
is consistent with other research results. For instance,
Wilkes and Kravitz29 found that most first authors (as
listed in the byline) had a generally positive experience
with the media, and 86% rated coverage of their scientific
studies as accurate; only 3% called the
coverage inaccurate. This level of ac-
curacy corresponds well with our find-
ing that most newspaper articles had
no exaggerated claims (63%) or only
slightly exaggerated claims (26%).
However, the media do seem to over-
emphasize particular topics, such as
behavioural genetics. The high profile
of these types of stories may be one
reason for the perception that newspa-
per stories are often hyped. In other
words, although we found that only
11% of the newspaper articles had
moderately or highly exaggerated
claims, these few stories might have a
significant impact on public percep-
tions. As noted by Ransohoff and Ran-
sohoff,8 “While most scientific writing
is done well, the current level of exag-
geration, even if infrequent, may dis-
credit good reporting.”

In our study the 2 most important
variables in determining the category
of exaggeration were the reporting of
risks and costs and the topic of the re-
search. Our study also highlights an
underreporting of risks and an over-
emphasis on benefits. A small propor-
tion of the newspaper articles (15%)
and an even smaller proportion of the
scientific journal articles (5%) dealt
with risks. Again, this finding is consis-
tent with existing data. For example,
Moynihan and associates11 found that
only 15% of 207 news stories on drugs
used for disease prevention presented
both relative and absolute benefits.
Similarly, in a study of Canadian news-
paper coverage of new prescription

drugs, all articles mentioned some benefit, but the major-
ity made no mention of side effects or harms.30 Our study
corroborates concern about the lack of reporting of risk, in
both the scientific literature and newspaper coverage. In
the rare instances that risk is reported in either type of ar-
ticle, there is a greater likelihood of exaggeration. In con-
trast, benefits are emphasized in both scientific and news-
paper articles. This trend may contribute to a general
hyping of genetic research, potentially inflating the expec-
tations of the general public and special interest groups
such as patient groups and investors.

Our study had a number of limitations. First, we sur-
veyed only the print media and limited our analysis to the
more respected newspaper publications, which do not
necessarily have circulation levels as high as some tab-
loids. Second, our study was limited to newspaper stories
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Table 2: Relative contribution of variables as primary splitting variables in
a classification tree analysis to categorize newspaper articles on the basis of
claims made*

Rank Variable
Variable importance

score, %†

  1 Likelihood of risks or costs being reported in the
newspaper article 100.0

  2 Secondary theme reported in the newspaper article   87.8
  3 Year of publication   64.5
  4 Likelihood of risks or costs being reported in the

scientific article   59.9
  5 Secondary theme reported in the scientific article   50.9
  6 Primary theme reported in the newspaper article   49.7
  7 Primary theme reported in the scientific article   41.8
  8 Main voice in the newspaper article   36.5
  9 Type of risks or costs reported in the scientific article   24.0
10 Likelihood of main benefit being reported in the

newspaper article   23.2
11 Type of main benefit reported in the newspaper article   22.1
12 Type of risks or costs reported in the newspaper article   13.5
13 Type of author of the newspaper article   11.2
14 Size of the newspaper article   10.7
15 Framing‡ of the newspaper article   10.2
16 Type of risks or costs reported in the scientific article     9.4
17 Person, organization or publication cited as the primary

source of the information     7.4
18 Other sources cited or interviewed as authorities on the

reported research     6.5
19 Type of main benefit reported in the scientific article     5.6
20 Presence of a negative valuation tone in the newspaper

article     2.6
21 Presence of a negative valuation tone in the scientific

article     2.3

*Categories: moderately to highly exaggerated claims, slightly exaggerated claims or no exaggerated claims.
†A higher variable importance score indicates a greater contribution to assignment of newspaper articles to 1 of the 3
categories, as determined by the classification and regression tree (CART) software.23–25 CART assigned a value of 100%
to the highest-ranking variable and ranked all other variables relative to that variable. For example, according to the
CART analysis, the secondary theme reported in the scientific article (variable importance score of 50.9%) and the
primary theme reported in the newspaper article (49.7%), the fifth and sixth ranked variables, were equally important,
but each had only about half the influence of the highest-ranking variable, likelihood of risks or costs being reported in
the newspaper article (variable importance score of 100%).
‡Description or celebration of progress, economics or ethics.



that were directly related to peer-reviewed articles and
published abstracts. As a result, stories flowing from other
sources, such as abstracts from scientific meetings, which
might never be published,12 may be underrepresented.
Also, all of our coders had strong scientific backgrounds,
which undoubtedly brought a certain perspective to the
interpretation of both the newspaper stories and the sci-
entific articles.

Nevertheless, our data indicate that journalists may not
always be the primary source of exaggerated claims. Al-
though more research is required to confirm the nature and
cause of this trend (e.g., investigating the editorial practices
of the top journals and analyzing other media such as tele-
vision and the Internet), a reasonable interpretation is that
the media, scientific journals and the scientific community
at large may be inadvertent “complicit collaborators” in the
subtle hyping of science stories.8 Our data also raise inter-
esting questions about how stories are selected and edited
by the top scientific journals (e.g., the possibility of selec-
tion bias) and how the research community may “sell” sci-
ence to the public, to scientific and lay publications, and to
research funders.31–34
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Appendix 1: Results of coding for newspaper and scientific journal articles

No. (and %) of articles No. (and %) of articles

Category and option Newspaper*
Scientific
journal Category and option Newspaper*

Scientific
journal

1
2
1
2

105

111

97
13

1
111

3
51

57
111

12
65
6
1

27
111

    (1)
    (2)
    (1)
    (2)

  (95)

(100)

  (87)
  (12)

    (1)
(100)

    (3)
  (46)

  (51)
(100)

  (11)
  (59)
    (5)
    (1)
  (24)
(100)

Main theme of article
Science and medicine
Basic research
Disease or disease gene
Gene therapy
Behavioural genetics or neurogenetics
Genomics
Pharmacogenetics
Proteonics
Genetically modified animals
Genetically modified humans
Cloning animals
Stem cells
Reproductive technology (not cloning)
Safety or risks
Health
Other issues
Diagnosis, genetic testing, predictive medicine
  (in adults or after birth)
Economic prospects, opportunities
Biopharmaceutical industry
Legal or regulatory
Ethical
Total
Is the article framed as a controversy?
No
Yes, balanced
Yes, imbalanced
Total
Type of main benefit
Not mentioned
None (i.e., stated that there is no benefit)
Basic research
Health
Economic
Legal
Social
Political
Moral, ethical
Total
Likelihood of main benefit
Very unlikely
Somewhat unlikely
Somewhat likely
Very likely
Certain
Already present
Not mentioned
Mentioned but not quantified
Total
Type of main risk
Not mentioned
Basic research
Health
Economic
Legal
Social
Political
Moral, ethical
Environmental, ecological
Other
Total

94
298

1
98
8

14
18
26
2

12
14
6

2

4
12
8
6
4

627

483
85
59

627

20
1

436
136
18
6
3
2
3

625

1
8

96
256
198
42
20
2

623

532
7

48
2
1
5
1

25
4
1

626

  (15)
  (48)
 (< 1)
  (16)
    (1)
    (2)
    (3)
    (4)
 (< 1)
    (2)
    (2)
    (1)

 (< 1)

    (1)
    (2)
    (1)
    (1)
    (1)
(100)

  (77)
  (14)
    (9)
(100)

    (3)
 (< 1)
  (70)
  (22)
    (3)
    (1)
 (< 1)
 (< 1)
 (< 1)
(100)

 (< 1)
    (1)
  (15)
  (41)
  (32)
    (7)
    (3)
 (< 1)
(100)

  (85)
    (1)
    (8)
 (< 1)
 (< 1)
    (1)
 (< 1)
    (4)
    (1)
 (< 1)
(100)

31
56
1

14
2

2

3
1

1

111

107
2
2

111

2

97
12

111

1
3

17
41
38
9
2

111

105

5

1

111

  (28)
  (49)
    (1)
  (13)
    (2)

    (2)

    (3)
    (1)

    (1)

(100)

  (96)
    (2)
    (2)
(100)

    (2)

  (87)
  (11)

(100)

    (1)
    (3)
  (15)
  (37)
  (34)
    (8)
    (2)

(100)

  (95)

    (5)

    (1)

(100)

Likelihood of main risk or costs
Very unlikely
Somewhat unlikely
Somewhat likely
Very likely
Certain
Already present
Not mentioned
Mentioned but not quantified
Total
Negative valuation of biotechnology or genetic
developments
Not to slightly critical, some discourse of concern
Moderately critical
Very to extremely critical, discourse of great
  concern
Total
Positive valuation of biotechnology or genetic
developments
Not to slightly positive, discourse of promise
Moderately positive
Very to extremely positive, discourse of great
  promise
Total
Location of events
Canada
United States
United Kingdom
Australia
Other
Total
Framing of story in newspaper article
Descriptive or a celebration of progress
Economic prospect
Ethical
Risks after event
Nature versus nurture
Profile or human interest story
Total
Main voice (spokesperson, group or institution
quoted or described in newspaper article)
Not applicable or unknown
Public sector
Government research institution, scientist
University or hospital research scientists
The public, public opinion (e.g., survey)
Media, published opinion
Celebrity (sports, film, television)
Private sector: business
Scientists in private laboratories
Biotechnology company or spokesperson
CEO or upper management
Stock exchange
Private sector: nonbusiness
Patient groups or lobbies
Professional organizations
Total
Who or what is cited as main source of
information for newspaper article?
Scientific journal article or its authors
Other scientists

1
18
48
10
7
8

532
2

626

543
71

13
627

25
167

435
627

60
410
35
8

114
627

564
10
20
8
4

21
627

5

91
472

2
2
3

33
7
4
3

3
1

626

591
8

 (< 1)
    (3)
    (8)
    (2)
    (1)
    (1)
  (85)
 (< 1)
(100)

  (87)
  (11)

    (2)
(100)

    (4)
  (27)

  (69)
(100)

  (10)
  (65)
    (6)
    (1)
  (18)
(100)

  (90)
    (2)
    (3)
    (1)
    (1)
    (3)
(100)

    (1)

  (15)
  (75)
 (< 1)
 (< 1)
 (< 1)

    (5)
    (1)
    (1)
 (< 1)

 (< 1)
 (< 1)
(100)

  (95)
    (1)

NA

NA

NA

Note: NA = not applicable, CEO = chief executive officer.
*For some variables, the total number of newspapers is slightly less than 627 because of coder error.
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Appendix 2: Classification tree showing the classification of news-
paper articles into 1 of 3 categories: class 1 = moderately to highly
exaggerated claims (relative to scientific article); class 2 = slightly
exaggerated claims, class 3 = no exaggerated claims. The tree
shown is the smallest tree within 1 standard error of the “relative
cost” (i.e., misclassification rate) of the smallest tree determined by
10-fold cross-validation. Twoing for ranked data was the splitting
method.24,25 The following paragraphs describe how the classifica-
tion software functions (for an overview of the software used in this
analysis, see www.salford-systems.com/products-cart.html) and de-
tails the left-most partitions of the tree.

The construction of classification and regression trees (CARTs)
has become a common method for building statistical models from
simple data. The results can be represented as binary trees, permit-
ting simple graphic presentation, even when many variables are un-
der consideration.

At each branching point or node of the decision tree is a binary
question or statement (with a Yes or No answer) about some feature
of the data set. The terminal groups or “leaves” of the tree represent
the best split of the data, according to the “learn” or “training” data
set. A terminal group may be a single member of some class (as in
this analysis), a probability density function or a predicted mean
value for a continuous variable. The basic CART algorithm is given
a set of samples and instructed to find some variable that splits the
data so as to maximize the differences (and minimize the similarity
or “impurity”) of the 2 partitions. This splitting of the data into
groups is applied recursively until some stopping criterion is
reached, such as a minimum number of samples in an individual
partition (or branch of the tree).

Because our purpose was to discriminate between 3 categories
of newspaper articles (those with moderately to highly exagger-
ated claims, those with slightly exaggerated claims and those with
no exaggerated claims), we used the classification tree analysis to
determine the contribution of the descriptor variables listed in
Table 2 to the assignment of the respective newspaper articles to
the 3 categories.

The interpretation of this tree is straightforward. The left-hand
partitions of the tree are described here in some detail, and the
other branches can be interpreted in a similar fashion. The relative
contribution of each variable to the overall shape of the tree is pre-
sented in Table 2 (as the variable importance score). At the top of
the tree, all of the data are best divided into 2 groups according to
the likelihood of risks or costs being reported in the scientific pa-
per. The next node (branching point) to the left splits the data on
the basis of the likelihood of risks or costs being reported in the
newspaper article, and the same criterion applies to the third node.
Year of publication is the variable that splits the remaining data
into 2 penultimate groups. At the terminal split, the final groups (or
“leaves” of the tree) are determined by the primary theme reported
in the newspaper article. Node 1 (n = 29) corresponds to cases
with slightly exaggerated claims in the newspaper article, whereas
node 2 (n = 14) corresponds to cases with no exaggerated claims.
Node 2 is “pure,” in that all cases were assigned to class 3 (100%);
however, node 1 is “mixed” because both class 2 (48.3%) and
class 3 (51.7%) are represented. Further splitting would resolve
these apparent impurities, but the CART pruning and stopping
rules that we employed determined that this was the most appro-
priate terminal group.
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