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Background
The news media is a key source for health and medical information, and relies to a large
degree on material from press releases (PR). Medical universities are key players in the dissemination of PRs. This study aims to 1) explore the relation between the quality of press
releases (PRs) from medical universities and their corresponding news stories (NSs) and 2)
to identify the likelihood that specific scientific and interest-raising measures appear or are
omitted in PRs and NSs.
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Methods and findings
In this retrospective study using quantitative content analysis, PRs (n = 507) from 21 medical universities in Germany, the Netherlands, Sweden, the USA and the UK were
retrieved. Of all PRs, 33% had media coverage, resulting in 496 NSs. With two codebooks,
18 scientific (e.g. reporting the study design of the study correctly) and 7 interest-raising
measures (e.g. words like ‘ground-breaking’) were evaluated in the PRs and NSs. For all
measures the percentage of presence in NSs and PRs was calculated, together with a
Mean PR Influence Factor. Quality of PRs and NSs was defined as a score, based on 12
of the 18 scientific measures. Mean (SD) NS quality score was 6.5 (1.7) which was significantly lower than the PR score of 8.0 (1.5). The two quality scores were significantly correlated. Quality measures that were frequently omitted included reporting important study
limitations (present in 21% of PRs, 21% of NSs), funding (59% of PRs, 7% of NSs) and
conflicts of interest (16% of PRs, 3% of NSs). We did not evaluate the quality of the scientific papers (SPs), and can therefore not determine if the quality of PRs and NSs is associated with the quality of SPs.
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Conclusions
This large study of medical university press releases and corresponding news stories
showed that important measures of a scientific study such as funding and study limitations
were omitted to a very large extent. The lay public and health personnel as well as policy
makers, politicians and other decision makers may be misled by incomplete and partly inaccurate representations of scientific studies which could negatively affect important healthrelated behaviours and decisions.

Background
The media are an important source of information about developments in science for the general public[1]. Of all scientific disciplines, Europeans reportedly find health and medical care
most important[1]. News media have the power not only to influence people’s beliefs and attitudes around medical topics, but also to affect healthcare seeking behaviour[2–6]. For instance,
a Danish study found that negative news coverage surrounding statin-use was associated with
decreased use of statins, increased myocardial infarction and death from cardiovascular disease[5]. Furthermore, a 10-year analysis of trends of SSRI prescription drug use in the Netherlands and the UK found that changes in its use were associated with a combination of media
attention and regulatory warnings[4]. Generally, it has been stated that the more a disease is
discussed in the media, the more serious the disease is perceived to be by the lay public[7].
The downside of the media’s influence is apparent when incorrect information is disseminated; once it is widespread, it is very difficult to counter the misinformation[8–10]. A striking
example is the reporting about a (fraudulent) study that linked the measles vaccination to
autism, which in turn led to anti-vaccination movements and a decrease in vaccine coverage
[11]. However, the problem is not restricted to this example. As Sumner et al[12] points out,
“the cumulative effects of everyday misreporting can confuse and erode public trust in science
and medicine, with detrimental consequences”.
Reporting is assumed to be influenced by the changing media landscape and the working
conditions of journalists. Over the past decades, the media landscape has undergone drastic
changes. While circulation has shifted from print media to online news, competition has
increased and revenues have gone down[13]. Consequent budget cuts have led to layoffs and a
higher workload for remaining editorial staff[14]. Journalists’ reliance on public relations
material is extensive, as shown in a two-week study of British news[15]. Medical reporting
may be especially influenced by such materials with 37% of health news stories (NSs) being
based mainly on public relations material[15]. A study examining the media coverage around
the association between pancreatic cancer and processed meat, found that only 14% of medical
news stories contained a significant amount of original journalism[16]. Press releases (PRs)
have thus become an established link between the news media and outside scientific actors,
and the information they contain is not unlikely to end up in news stories (NSs)[12].
Given the increased reliance of the media on PRs, it is essential that PRs accurately reflect
the scientific papers (SPs) on which they are based. It has been shown that PRs of weak quality
are related to the accuracy of their subsequent NSs[17]. In their analysis of PRs from medical
universities in the UK, Sumner et al[12] observed that exaggerations in NSs are strongly associated with exaggerations in PRs. In a follow-up study examining PRs from science and medical
journals[18], it was confirmed that the PRs appeared to be the source of exaggeration[12,18].
Studies to date have tended to address a few study measures (e.g. exaggerations or caveats) and
have been limited to mainly English-speaking countries.
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Accordingly, the present study was broadened to include medical universities from five
countries with four languages and was extended to include a larger set of quality measures,
with the aims to 1. explore the relation between quality measures of press releases and their
corresponding news stories and 2. identify the likelihood that specific scientific and interestraising measures appear or are omitted in PRs and NSs.

Methods
Press releases (PRs) were retrieved from the 1st of March 2015 until the 30th of June 2015, from
the websites of four high-ranked universities with medical faculties (according to the Times
World University ranking of 2014)[19] from Germany, the Netherlands, Sweden, the USA and
UK. Because the number of PRs from one of the selected universities in the Netherlands was
so low (n = 1), one extra Dutch university was included. The press releases were included in
the study if the topic was medical and directly related to a published scientific paper (SP) in a
recognized scientific journal, yielding a total of 507 PRs (see flowchart in S1 Fig). Media coverage was captured by searching the media databases LexisNexis and Retriever, as well as by
searching through Google News. Tag words or words from the PR headline were used with
date limits from three days before the release date of the PR up till two weeks after. By using
these databases, news stories (NSs) published in print and/or online could be included. For the
US and the UK, only English-language media were selected. For Germany, the Netherlands
and Sweden, English-language media was searched as well as media in the main official language of the country (i.e. German, Dutch and Swedish respectively). NSs were included if the
published SP was discussed. Opinion pieces and pieces written by the authors of the SP were
excluded. One PR can have a varying number of related NSs. When news goes viral, it is not
uncommon that media outlets use other media and press agencies as sources[16]. Because it
was beyond the aim and scope of this study to analyse the viral flow of media, a maximum was
set of 12 NSs per PRs. If there were more than 12 NSs for one PR, priority was given to the
highest ranked articles in the used databases. Media outlets can reprint material from press
agencies; different outlets could therefore print the same NSs. If this was the case, only the
original press agency article was included.

Codebooks
This study assumes a linear flow of information, from SP to PR to NS (see S2 Fig)–much like
the transmission model of McQuail[20]. Two codebooks were developed to analyse this flow;
the first codebook compared the PR with the SP and the second codebook compared the NS
with the PR, see S2 Fig. Codebook development was based on previously published studies
[12,17,21] and was modified to include questions regarding the reporting of 18 scientific measures (e.g. study design, main aim) in the SP, PR and NS. Furthermore, we explored the use of
7 interest-raising measures (e.g. use of the word ‘first’ or ‘new’ or ‘ground-breaking’ words) in
the PR and NS.
The codebooks were pilot tested by two senior researchers. Coders using the second codebook were blinded to the scientific paper, as a way to simulate how journalists would likely
interpret the press release. All press releases and news stories were then coded by a team of five
coders, who received a one-day training prior to commencing the coding for the study. All
coders were proficient English language users and everybody spoke at least one of the other
languages of the study fluently (i.e. Dutch, Swedish, German). There were at least two coders
for every language.
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Scientific and interest-raising measures
For all 18 scientific and seven interest-raising measures, it was determined whether they were
reported (correctly) in the PR and NS, according to the comparison criteria listed in S1 Table.
This enabled a comparison between the proportion of a measure being correctly mentioned in
the PR with the proportion in the NS. To determine whether the relationship independent
(IV) and dependent variables (DV) were exaggerated, we analysed whether the PR and/or NS
made a different claim than the SP (e.g. an SP states a correlational relationship and the PR
writes a statement of ‘can’).

Quality measures
Of the 18 scientific measures, 12 were deemed essential for a high-quality PR and NS and
formed the basis of the quality scores. The 12 quality measures were based on previous literature[12,17,21] and consultation with senior researchers. They included: the correct reporting
in the PR and/or NS of: main aim, study design, independent (IV) and dependent variables
(DV) (exposure and outcome) and their relationship, sample size, main results, quantification
of results, main conclusion, most important limitations, funding and conflict of interest (see
S1 Table). Depending on the study design, different statements can be made about the strength
of the relationship between the IV and the DV. We have used seven categories, mirroring the
approach by Sumner et al[12], namely: no statement about relationship, statement of no relationship, statement of correlation, ambiguous statement of relationship, conditional statement
of relationship, statement of ‘can’ and statement of causation.

Statistics
To explore the inter-rater reliability, 25% of the PRs and NSs were randomly selected for double-coding (i.e. coded by two coders). They were further analysed using the kappa statistic for
inter-rater reliability as well as the percentage agreement in instances where kappa could not
be calculated. The overall kappa for the two codebooks was 0.53, percent agreement was higher
at 0.85, indicating moderate agreement[22].
The proportion of a scientific measure correctly reported was defined as a quality measure
being observed/present and correctly reported in the NS and PR respectively. Further, PRs and
NSs received a score ranging from 0 to 12 based on the number of quality measures correctly
reported. The comparison between the PR and NS distribution was done using the two-sided
Wilcoxon signed-rank test. The correlation between the quality measures of PRs and NSs was
estimated using the Spearman rank-order correlation coefficient. The distribution of the number of PRs and NSs was presented in tables and graphically described.
For derivation of the scientific measure regarding the exaggerated relationship between
dependent and independent variables, we selected a subgroup of SP that did not report causal
statement of relationship between the variables and calculated the same statistics as above.
Similarly, the analysis of conflict of interest was derived using a subgroup of SPs that declared
a potential conflict of interest.
The presence of a single measure in an NS (observed number/total number) within the corresponding PR was defined as the percentage of presence. The mean percentage of presence
was further calculated for the aggregated number of all PRs. The calculation was repeated for
all 18 scientific and 7 interest-raising measures. Calculation was done both when the measure
was present as well as when absent in PRs. Next, the Mean PR Influence Factor was calculated
per measure, dividing the mean percentage of presence in NS when the measure was present
in the PR by the mean percentage of presence in NS when the measure was absent in the PR.
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The difference between mean percentage of presence in NS (PR present / PR absence) was calculated using the two-sided t-test, where p<0.05 was defined as statistically significant.

Results
A total of 507 Press releases (PRs) were retrieved (see S3 Table), of which 170 (34%) had media
coverage, with at least one news story (NS) identified as related to the publication of the PR.
These 170 PRs had a total of 496 NSs (S3 Table). The USA had the largest number of PRs
(n = 67), as well as the largest number of corresponding NSs from the PRs (n = 203). There
were only 6 PRs (12%) from the 4 German universities that had any media coverage. Sweden
had the highest relative media coverage of the PRs: 43%. The mean number of NSs per PR was
2.89 (median 2).

Quality measures
Out of a total of 12 quality measures, PRs scored a mean of 8.0 (SD: 1.5, range: 4–12), whereas
the NSs scored a mean of 6.5 (SD: 1.7, range: 2–11). Fig 1 and S4 Table show that the PRs
reported significantly more (p<0.001) quality measures than the NSs. Quality measures in PRs
and NSs were correlated (Spearman’s Rho 0.35, p<0.001).
Four of the 12 quality measures were reported in more than 90% of the PRs (i.e. independent variable (IV), dependent variable (DV), main conclusions, main results), see Table 1.
Of those, two were reported in more than 90% of the NSs (main conclusions and main
results). Measures that were frequently omitted included mentioning important limitations
(present in 21% of both the PRs and NSs) and funding (present in 59% of PRs, 7% of NSs).
Furthermore, potential conflict of interest was mentioned in 16% of the PRs and 3% of the
NSs, in a sample of 55 SPs that declared a potential conflict of interest.

Fig 1. Histogram for the aggregated number of quality measures in PRs & NSs. Purple bars: PRs, blue bars: NSs.
https://doi.org/10.1371/journal.pone.0217295.g001
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Table 1. Proportion of quality measures correctly reported in PRs and NSs.
Measures

Present in PR (n = 170)
Number (%)

Present in NS
(n = 496)
Number (%)

Main aim

125 (74)

158 (32)

Study design

143 (84)

310 (63)

Independent variable (IV)

163 (96)

406 (82)

Dependent variable (DV)

156 (92)

415 (84)

Relationship IV-DV

82 (48)

266 (54)

Sample size

109 (64)

308 (62)

Main results

170 (100)

485 (98)

Quantification of results

102 (60)

273 (55)

Main conclusions

157 (92)

475 (96)

Most important limitations

36 (21)

105 (21)

Funding

100 (59)

33 (7)

9 (16)a

5 (3)b

Conflict of interesta,b
a

Number of relevant PRs: 55

b

Number of relevant NSs: 170

https://doi.org/10.1371/journal.pone.0217295.t001

Scientific and interest-raising measures
Descriptive statistics of all other scientific and interest-raising measures are summarized in
Table 2.
In general, scientific measures such as reporting the control group of the study were more
often (p<0.001, Table 3) mentioned in PRs (65%) than in NSs (36%), whereas interest-raising
Table 2. Proportion of scientific and interest-raising measures correctly reported in PRs and NSs.
Scientific Measures

Reported in PR
(n = 170)
No (%)

Reported in NS
(n = 496)
No (%)

Relationship IV-DV in title

59 (35)

145 (29)

Control group

110 (65)

180 (36)

Base rate

55 (32)

178 (36)

IV in title

144 (85)

325 (66)

DV in title

143 (84)

291 (59)

Exaggeration IV-DVa,b

24 (34)a

132 (60)b

Reported in PRs
(n = 170)
No (%)

Reported in NSs
(n = 496)
No (%)

Interest-Raising Measures

Quotes

168 (99)

447 (90)

Ground-breaking words in text

11 (7)

52 (11)

Ground-breaking words in quotes

14 (8)

37 (8)

Advice in quotes

59 (35)

69 (14)

Use of the word ‘first’

75 (44)

95 (19)

Use of the word ‘new’

130 (77)

273 (55)

Subjective words in text

69 (41)

251 (51)

a

Number of relevant PRs: 70
Number of relevant NSs: 219

b

https://doi.org/10.1371/journal.pone.0217295.t002
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Table 3. Mean percentage of presence in NSs and mean PR influence factor per measure.
Quality Measures
Measure present in PR

Number
Of PRs

Mean Percentage of Presence in NSs (%)�

Mean PR Influence Factor��

P-value

1.7

0.02

1.5

0.01

1.3

0.14

0.9

0.38

1.4

0.001

2.1

<0.001

-

-

14.1

<0.001

1.2

0.01

4.3

<0.001

1.7

0.30

5.7

0.08

Main Aim
Yes

125

42

No

45

25

Study Design
Yes

143

67

No

27

44

Yes

163

84

No

7

65

Independent Variable (IV) in Text

Dependent Variable (DV) in Text
Yes

156

85

No

14

92

Yes

82

69

No

88

48

Relationship IV-DV in text

Sample Size
Yes

109

75

No

61

35

Yes

170

98

No

0

-

Yes

102

82

No

68

6

Main Results

Quantification of Results

Main Conclusions
Yes

157

95

No

13

78

Important Limitations
Yes

36

48

No

134

11

Yes

100

8.6

No

70

5.0

Yes

9

15

No

46

3

Number
Of PRs

Mean Percentage of Presence in NSs (%)�

Mean PR Influence Factor��

P-value

Yes

59

42

1.7

0.004

No

111

25
1.5

0.03

6.1

<0.001

Funding

Conflict of Interest1

Study Measures
Relationship IV-DV in Title

Exaggeration Relationship IV-DV2
Yes

24

79

No

46

52

Yes

110

53

No

60

9

Control Group

(Continued )
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Table 3. (Continued)
Base Rate
Yes

56

69

No

114

22

3.2

<0.001

Yes

144

71

No

26

46

1.5

0.003

Yes

143

60

No

27

50

1.2

0.24

Number
Of PRs

Mean Percentage of Presence in NSs (%)�

Mean PR Influence Factor��

P-value

Yes

168

89

1.1

0.79

No

2

84
1.6

0.50

1.6

0.97

2.9

<0.001

4.7

<0.001

1.6

0.01

1.4

0.03

Independent Variable (IV) in Title

Dependent Variable (DV) in Title

Interest-Raising Measures
Quotes

Ground-breaking Words in Text
Yes

11

15

No

159

10

Yes

14

12

No

156

8

Yes

59

23

No

111

8

Yes

75

31

No

95

7

Ground-breaking Words in Quotes

Advice in Quotes

Use of the Word ‘First’

Use of the Word ‘New’
Yes

130

61

No

40

38

Subjective Words in Text

�

Yes

69

52

No

101

38

Mean percentage of presence in NSs, aggregated for all PRs. Calculation was done for PRs where the measure was present as well as PRs where the measure was absent.

��

Calculated as the ratio between mean percentage of presence in NS when present in PR and mean percentage of presence in NS when absent in PR

1

Analysis included on PRs that were based on SPs that declared a potential conflict of interest
2
Analysis included only PRs that were based on SPs that did not mention a causal relationship between IV and DV
https://doi.org/10.1371/journal.pone.0217295.t003

measures such as subjective wording were more frequently (p = 0.03, Table 3) reported in the
NSs (51%) than in PRs (41%).
Table 3 summarizes the mean percentage of presence in NSs and the Mean PR Influence
Factors, which are graphically presented in Fig 2 and S3 Fig.
The probability of being reported in the NS was higher for all measures when reported in
the PR, except for the correct mentioning of the DV (mean percentage of reporting in NSs:
85% when present in PRs, 92% when absent in PRs). The following measures had the highest
Mean PR Influence Factors: quantification of the results (Mean PR Influence Factor: 14.1,
p<0.001), mentioning the control group of the study (Mean PR Influence Factor: 6.1,
p<0.001), mentioning a conflict of interest (Mean PR Influence Factor 5.7, p = 0.08),
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Fig 2. Mean PR influence factor by measure. Blue bars: p>0.05. Purple bars: p<0.05 Mean PR Influence Factor is the ratio between mean percentage of presence in
NSs (PR presence / PR absence).
https://doi.org/10.1371/journal.pone.0217295.g002

mentioning the word ‘first’ at least once (Mean PR Influence Factor: 4.7, p<0.001) and mentioning limitations of the study (Mean PR Influence Factor: 4.3, p<0.001).
Exaggeration of the relationship between IV-DV was found in 34% of the PRs and 60% of
the NSs (Table 2), analysed in a limited sample of 70 SPs that did not make a causal statement.
There was a significantly higher chance of an exaggerated claim in an NS when there was an
exaggerated claim in the PR (Mean PR Influence Factor: 1.53, p = 0.03), see Table 3.

Discussion
This large, five-country study shows that the quality scores of medical university press releases
(PRs) and their related news stories (NSs) were significantly correlated and that the quality of
NSs was lower than the quality of the PRs. Also, as information about a scientific publication
(SP) passes to PRs and subsequent NSs, more quality measures about a scientific study were
omitted. In both PRs and NSs, the most commonly omitted quality measures were limitations
of the scientific study, sources of funding of the study and conflicts of interest.
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Omissions can be partially explained by framing. Through the selective highlighting of certain pieces of information and omitting others, PRs try to portray a positive picture of the SP
[23]. Because PRs are part of the universities’ branding strategies, with the aim to build a
strong, credible brand[24,25], PRs are especially prone to framing and omissions. In trying to
increase the chance of media uptake, PRs are usually written according to journalistic guidelines[26,27]. Potentially negative aspects of an SP, such as limitations, are frequently left out
[28] as it is feared that this might undermine the credibility of the study[12]. However, this
fear bears no substance as it is found that reporting caveats of a study actually improves the
credibility of both scientists and journalists[29] and does not reduce the uptake of the news by
journalists[18]. Framing and its consequent omissions of certain measures can mislead an
audience. Even though the information presented in the PR is in a literal sense not false, omissions and framing may cause an audience to interpret the message differently[30,31]. Incomplete reporting and misinformation can contribute to distrust in the media and in science
[32,33]. This is especially worrisome in the ‘post-truth era’[9], where misinformation is prevalent[10,34].
The Mean PR Influence Factors showed the substantial influence of PRs on NSs on most of
the analysed measures. We found that exaggeration of the relationship between IV and DV
occurred in 34% of the PRs and that NSs are significantly more likely to take up exaggerations
when previously reported in PRs. Previous research also suggest that PRs seem to be the source
of exaggerations[12,18,35]. The social amplification of risk framework posits that the public’s
perception of risk (or hope) can be amplified or attenuated by social processes–the news
media play an important role in this[36]. Overstating the relationship between IV-DV in PRs
and NSs, versus the finding in the SPs, can skew the perception of scientific results[36,37],
from which fearmongering, or unrealistic hope for new treatments, can follow.
Universities in the USA and the UK had the highest output of PRs, and Germany and the
Netherlands had a low number of PRs. The reason for this may be that branding strategies are
different. The USA has had a longer tradition of higher education branding[24], which can in
part be explained by the financial structures of American universities[38]. It is difficult to
explain the relatively low production and uptake of PRs in Germany, the largest and most
diverse print media landscape in Europe[39]. It may be speculated that the low uptake of PRs
might be related to the finding that 84% of German journalists see their role as ‘providing an
analysis of current affairs’, a substantially higher figure than in the other countries in this study
[40].

Practical implications
Considering the importance of media reporting on health literacy and behaviour[3] and the
clear association between the quality of NSs and PRs, both press officers and journalists should
make more effort to portray results of a scientific study as accurately and completely as possible. Furthermore, as PRs usually cover the publication of one SP, it is advisable to contextualize
the findings as much as possible.

Strengths and limitations
A major strength of this study was the inclusion of PRs and NSs from multiple (five) countries,
which provided a broader generalizability than previous studies. To our knowledge, this is the
first study that included PRs and NSs in four different languages. Also, the broadened scope
with 18 scientific measures and 7 interest-raising measures, enabled a more extensive overview
of measures of interest.
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Limitations of this study include the moderate level observed in the kappa statistics for
agreement, which was lower than the kappas reported in other studies[12,18,35]. This could
partly be a reflection of the extensiveness of the codebooks. In practice however, reliability was
higher as coders discussed some uncertainties until agreement was reached. Still, coders might
interpret study measures differently. A potential bias stemming from this could have diluted
the results to some extent.
The flow of information was assumed to be linear: from SP to PR to NS[20]. In reality, this
model is more complex. Current affairs influence publication and framing decisions. Furthermore, the PR might not be the only source of inspiration for an NS–it has been shown that
publications by other media also play an influential role[16].
Whereas we evaluated the quality measures of PRs and NSs, we did not study the quality of
SPs. A recent study shows that exaggerations of the relationship between IV and DV occurred
in 34% of a sample of SPs[37], providing evidence that the quality of PRs and NSs could
already be influenced by the quality of SPs. Furthermore, a critical assessment of SPs would be
justified, given the likelihood of false findings and publication bias[41,42].

Conclusions
This large multi-national study shows that there was a correlation between the quality of medical university press releases and related news stories. Also, measures were more likely to be
reported in NSs if reported in PRs and important measures such as potential conflicts of interest, funding and study limitations were omitted to a very large extent. Altogether, the content
and quality of NSs seem to be influenced by how medical university PRs are written and
framed. This may have serious repercussions since the lay public, health personnel as well as
policy makers, politicians and other decision makers, may be misled by incomplete and partly
inaccurate representations of scientific studies which could negatively affect important healthrelated behaviours and decisions.
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for their hard and dedicated work assisting in the coding process of press releases and news
stories. We would also like to thank professor Mårten Rosenqvist for providing valuable
comments.

Author Contributions
Conceptualization: Maike Winters, Anna Larsson, Carl Johan Sundberg.
Data curation: Maike Winters, Jan Kowalski.
Formal analysis: Maike Winters, Jan Kowalski.
Funding acquisition: Maike Winters, Anna Larsson, Carl Johan Sundberg.
Investigation: Maike Winters.
Methodology: Maike Winters, Jan Kowalski.
Project administration: Maike Winters, Carl Johan Sundberg.
Resources: Maike Winters.
Supervision: Carl Johan Sundberg.
Validation: Maike Winters, Jan Kowalski, Carl Johan Sundberg.
Visualization: Maike Winters, Jan Kowalski.
Writing – original draft: Maike Winters, Anna Larsson.
Writing – review & editing: Maike Winters, Anna Larsson, Jan Kowalski, Carl Johan
Sundberg.

References
1.

European Commission. Eurobarometer Spezial 401—Responsible Research and Innovation (RRI),
Science and Technology [Internet]. 2013. Available from: http://ec.europa.eu/public_opinion/archives/
ebs/ebs_401_en.pdf

2.

Bertrand JT, O’Reilly K, Denison J, Anhang R, Sweat M. Systematic review of the effectiveness of
mass communication programs to change HIV/AIDS-related behaviors in developing countries. Health
Educ Res. 2006; 21(4):567–97. https://doi.org/10.1093/her/cyl036 PMID: 16847044

3.

Grilli R, Ramsay C, Minozzi S. Mass media interventions: effects on health services utilisation.
Cochrane Database Syst Rev. 2009;(1):1–35.

4.

Hernandez JF, Mantel-Teeuwisse AK, van Thiel GJMW, Belitser S V., Warmerdam J, de Valk V, et al. A
10-Year Analysis of the Effects of Media Coverage of Regulatory Warnings on Antidepressant Use in
The Netherlands and UK. PLoS One. 2012; 7(9).

5.

Nielsen SF, Nordestgaard BG. Negative statin-related news stories decrease statin persistence and
increase myocardial infarction and cardiovascular mortality: a nationwide prospective cohort study. Eur
Heart J. 2016; 37(11):908–16. https://doi.org/10.1093/eurheartj/ehv641 PMID: 26643266

6.

Head R, Murray J, Sarrassat S, Snell W, Meda N, Ouedraogo M, et al. Can mass media interventions
reduce child mortality? Lancet. 2015; 386(9988):97–100. https://doi.org/10.1016/S0140-6736(14)
61649-4 PMID: 25684587

7.

Young ME, Norman GR, Humphreys KR. Medicine in the popular press: The influence of the media on
perceptions of disease. PLoS One. 2008; 3(10):1–7.

8.

Lewandowsky S, Ecker UKH, Seifert CM, Schwarz N, Cook J. Misinformation and Its Correction: Continued Influence and Successful Debiasing. Psychol Sci Public Interes. 2012; 13(3):106–31.

9.

Lewandowsky S, Ecker UKH, Cook J. Beyond Misinformation: Understanding and Coping with the
“Post-Truth” Era. J Appl Res Mem Cogn [Internet]. 2017; 6(4):353–69. Available from: http://dx.doi.org/
10.1016/j.jarmac.2017.07.008

PLOS ONE | https://doi.org/10.1371/journal.pone.0217295 June 12, 2019

12 / 14

Quality of medical university press releases and their news stories

10.

Green M, Donahue J. The effect of false information in news stories. In: Misinformation and Mass Audiences. 2018. p. 109–23.

11.

Ramsay ME. Measles: the legacy of low vaccine coverage. Arch Dis Child. 2013; 98(10):752–4. https://
doi.org/10.1136/archdischild-2013-304292 PMID: 23898160

12.

Sumner P, Vivian-Griffiths S, Boivin J, Williams A, Venetis CA, Davies A, et al. The association between
exaggeration in health related science news and academic press releases: retrospective observational
study. Bmj. 2014; 349(December):g7015. https://doi.org/10.1136/bmj.g7015 PMID: 25498121

13.

Pew Research Center. State of the News Media 2016. 2016.

14.

Deuze M, Witschge T. Beyond journalism: Theorizing the transformation of journalism. Journalism.
2018; 19(2):165–81. https://doi.org/10.1177/1464884916688550 PMID: 29417952

15.

Lewis J, Williams A, Franklin B. A Compromised Fourth Estate? Journal Stud. 2008; 9(1):1–20.

16.

Taylor JW, Long M, Ashley E, Denning A, Gout B, Hansen K, et al. When medical news comes from
press releases—A case study of pancreatic cancer and processed meat. PLoS One. 2015; 10(6):1–13.

17.

Schwartz LM, Woloshin S, Andrews A, Stukel TA. Influence of Medical Journal Press Releases on the
Quality of Associated Newspaper Coverage: Retrospective Cohort Study. Br Med J. 2012; 344(January):d8164.

18.

Sumner P, Vivian-Griffiths S, Boivin J, Williams A, Bott L, Adams R, et al. Exaggerations and caveats in
press releases and health-related science news. PLoS One. 2016; 11(12):1–15.

19.

Times Higher Education. World University Rankings 2013–14. 2014.

20.

McQuail D. Mass Communication Theory. London: Sage Publications; 1983. 245 p.

21.

Schwitzer G. How do US journalists cover treatments, tests, products, and procedures? An evaluation
of 500 stories. PLoS Med. 2008; 5(5):0700–4.

22.

McHugh M. Interrater reliability: the kappa statistic. Biochem Med. 2012; 22(3):276–82.

23.

Scheufele D. Framing as a theory of media effects. J Commun. 1999;(August 1996):103–22.

24.

Chapleo C. What is the Secret of Successful University Brands? Int J Technol Educ Mark [Internet].
2012; 2(1):1–13. Available from: http://services.igi-global.com/resolvedoi/resolve.aspx?doi=10.4018/
978-1-5225-1793-1.ch014

25.

Harvard University,. Public Relations/Media [Internet]. Available from: https://www.seas.harvard.edu/
communications/public-relationsmedia

26.

Samuel G, Williams C, Gardner J. UK science press officers, professional vision and the generation of
expectations. Public Underst Sci. 2017; 26(1):55–69. https://doi.org/10.1177/0963662515597188
PMID: 26265709

27.

Pander Maat H, De Jong C. How newspaper journalists reframe product press release information.
Journalism. 2012; 14(3):348–71.

28.

Woloshin S, Schwartz LM, Casella SL, Kennedy AT, Larson RJ. Press releases by academic medical
centers: not so academic? Ann Intern Med [Internet]. 2009; 150(9):613–8. Available from: http://annals.
org/article.aspx?articleid=744471&issueno=9&atab=10 PMID: 19414840

29.

Jensen JD. Scientific uncertainty in news coverage of cancer research: Effects of hedging on scientists’
and journalists’ credibility. Hum Commun Res. 2008; 34(3):347–69.

30.

Ecker UKH, Lewandowsky S, Chang EP, Pillai R. The effects of subtle misinformation in news headlines. J Exp Psychol Appl. 2014; 20(4):323–35. https://doi.org/10.1037/xap0000028 PMID: 25347407

31.

Otieno C, Spada H, Renkl A. Effects of news frames on perceived risk, emotions, and learning. PLoS
One. 2013; 8(11):1–12.

32.

Cook DM, Boyd EA, Grossmann C, Bero LA. Reporting science and conflicts of interest in the lay press.
PLoS One. 2007; 2(12):1–5.

33.

Lewandowsky S, Oberauer K. Motivated Rejection of Science. Curr Dir Psychol Sci. 2016; 25(4):217–
22.

34.

Vosoughi S, Roy D, Aral S. The spread of true and false news online. Science. 2018; 359
(March):1146–51. https://doi.org/10.1126/science.aap9559 PMID: 29590045

35.

Schat J, Bossema FG, Numans ME, Smeets I, Burger P. Relatie tussen overdrijving in academische
persberichten en in nieuwsmedia. Ned Tijdschr Geneeskd. 2018; 162:D1936. PMID: 30295017

36.

Kasperson RE, Renn O, Slovic P, Brown HS, Emel J, Goble R, et al. The Social Amplification of Risk: A
Conceptual Framework. Risk Anal. 1988; 8(2):177–87.

37.

Haber N, Smith ER, Moscoe E, Andrews K, Audy R, Bell W, et al. Causal language and strength of inference in academic and media articles shared in social media (CLAIMS): A systematic review. PLoS
One. 2018; 13(5):1–21.

PLOS ONE | https://doi.org/10.1371/journal.pone.0217295 June 12, 2019

13 / 14

Quality of medical university press releases and their news stories

38.

American Academy of Arts & Sciences. Public Research Universities: Understanding the Financial
Model Understanding the Financial Model [Internet]. 2016. Available from: www.amacad.org

39.

Thomass B, Horz C. Germany: Print. Media Landscapes.

40.

Worlds of Journalism Study. Worlds of Journalism Study: Journalistic Roles. 2017.

41.

Ioannidis JPA. Why most published research findings are false. PLoS Med. 2005; 2(8):0696–701.

42.

Song F, Parekh-Bhurke S, Hooper L, Loke YK, Ryder JJ, Sutton AJ, et al. Extent of publication bias in
different categories of research cohorts: A meta-analysis of empirical studies. BMC Med Res Methodol.
2009; 9(79):1–14.

PLOS ONE | https://doi.org/10.1371/journal.pone.0217295 June 12, 2019

14 / 14

