


















It has been shown that information that sounds useful to others and which carry a positive

and emotionally charged frame that evokes hope has higher chances to be replicated and shared

by others [26]. For instance, news headlines such as (i) a common dietary supplement could be

the answer to fighting AD; (ii) a diet high in salt causes dementia and other brain problems

(translated from Spanish); or (iii) a long-standing antibiotic offers a new path against AD, among

others, may leave the public with the impression that these findings are useful and offer hope to

AD patients, when in reality they apply to mice, unless new scientific evidence is produced.

These headlines can be considered misleading, which, according to previous studies, can

lead to misconceptions and misinformation. Even if readers read the full article, it may not be

enough to deconstruct the impression left by a misleading headline [12]. Indeed, a survey

done by Harvard School of Public Health and Alzheimer Europe that heard 2,678 individuals

in 5 countries (France, Germany, Poland, Spain, and the United States) found that roughly

half of the individuals believed that an effective treatment for AD was available at the time or

would be available in the next 5 years. The survey was done in 2011 [27]. The dissatisfaction

with health reporting has been recognized by journalists, outlet media, and by media-reporting

organizations. This sentiment has prompted the creation of groups that oversight news cover-

age, such as HealthNewsReview.org, and the production of guidelines on how to report health

news, by media outlets. One of the articles by HealthNewsReview.org entitled “Why you

should be cautious of health claims based on animal and lab studies” aims at helping journal-

ists understand the many caveats of animal studies and how better report on such studies [20].

Another example is the guidelines created for The Age, The Sydney Morning Herald, Bris-

bane Times, and WAtoday, in Australia, that among many topics explicitly describes that jour-

nalists “. . . will treat research based on animal studies with caution, preferring to focus on

human trials, and making clear that the results may not translate to human trials” [28]. Simi-

larly, Science Media Centre has produced a guideline that describes 10 best practices for

reporting science and health stories that includes “headlines should not mislead the reader

about a story’s contents and quotation marks should not be used to dress up overstatement”

[29]. Nevertheless, the survey done by the Pew Research Center on Science News and Informa-

tion [22] revealed that 43% of US adults say that the news media are “too quick to report

research findings that may not hold up.” A smaller number of adults (30%) sees as a problem

the fact that media oversimplifies scientific findings. Interestingly, 4 in 10 Americans (40%)

believe that researchers also play a role on how science news are covered, an impression sup-

ported by our findings.

But what objective forces would be driving authors to omit, or not, mice in their research

papers’ titles? We considered 2 main hypotheses: a requirement, as defined by the journal

guidelines, for the study species to be acknowledged in the paper’s title and/or a constraint

imposed by the journal on the number of words or characters allowed in the paper’s title. Nei-

ther hypothesis was supported by our data, and thus mentioning or not mice in the title seems

to be an authorial decision, for which peer reviewers and journal editors may also play a role,

and may reflect particular, and subjective, views.

In 2001, world-renowned evolutionary biologist Svante Pääbo had predicted that the

sequencing of the human genome would reveal that our species shares a genetic scaffold with

all species on Earth. For mice in particular, the number of genes and the general structure of

the genome were expected to be similar to that of humans, highlighting our similarities [30].

Thus, it is possible that some researchers truly see animals, and mice in particular, as smaller

and less complex creatures resembling humans, while overlooking the many differences

between species at physiological, metabolic, and behavioral levels. Thus, mice may be consid-

ered by some as the unspoken norm, and its use in biomedical research is not seen as a caveat

that requires further explanation.
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Alternatively, a growing body of studies has called into question the scientific value of using

animals in biomedical research, thus omitting animals in the study’s title may be a reaction

(consciously or not) to this trend [31–35]. It is also possible that some studies’ authors perceive

that omitting mice in the title would give them better chances of grabbing the journal’s editor

attention or provide higher visibility, which could yield more citations [36]. Indeed, we found

that research papers omitting mice in titles generate significantly more news and more tweets

than papers that do mention mice (Figs 2 and 4). Thus, omitting mice in the paper’s title signif-

icantly improves the paper nonscientific impact (NSI), which has been defined as “the amount

of attention given to scientific research by nonscientists in mainstream news outlets, online

blogs, and/or social media” [37].

In a recent study that investigated whether an association exists between NSI and the num-

ber of citations a given study receives, authors found that research papers that receive more

attention in nonscientific media are cited more by other peer-reviewed studies [37]. Thus, it is

possible that papers receiving more media attention are and will be more cited. However,

because here we considered papers published in 2018 and 2019, we would need more time for

citations to accrue before this analysis can be done.

Spin is a concept more often associated with propaganda and journalism, used to influence

public opinion, but which has also been found in research articles. Spin may be introduced by

many means of p-hacking [38], manipulation of figures [39], or selective reporting of out-

comes [40] and may have consequences on researchers’ interpretation of the study findings or

clinical decision-making. Thus, omitting mice from the paper’s title may be considered a new

class of spin [41] that we propose to classify as “misrepresentation” since the title of the paper

is not a short and accurate representation of the full study but rather a misleading brief account

that omits an important caveat: the fact that the study was done in mice. Due to the higher NSI

of these papers and the fact that most online news stories and most tweets (which are often a

mere copy of the work’s title [42]) are not read through, plus the fact that most titles in bio-

medical research summarize the study findings, this omission may lead to a misunderstanding

of the actual implications of the study’s results for human health and its translatable potential

to people suffering with AD, contributing to a wave of science misinformation.

Our study has limitations. The articles analyzed in either group constitutes a convenience

sample that includes only research articles that are available as open access. This sample repre-

sents roughly half of all papers that used mice to study AD during 2 periods (2018 and 2019).

We should also add that the results found here apply exclusively for the lists of articles on AD

research we investigated and cannot be expanded to other areas without careful analysis. Also,

we did not inspect each article thoroughly to check whether there is any characteristic inherent

to the study that may explain the choice for mentioning mice, or not, in the title.

To our knowledge, this is the first study to present scientific evidence that the way science is

reported by scientists plays a role on the way science news is reported by journalists. Whatever

the underlying reasons for such omissions, it is expected that scientists communicate their

findings accurately and at high standards. In fact, a much simpler argument is this: Why hid-

ing in the article’s title the species used in the study?

The 2010 NC3Rs Animal Research: Reporting of In Vivo Experiments (ARRIVE) guide-

lines, developed by the UK National Centre for the 3Rs to improve reporting of studies using

animals, did not specifically recommend authors to inform the species, or strain, used in the

study in the title of the research article, being this recommendation limited to the article’s

abstract. The 2020 update to the ARRIVE guidelines [43] does not identify the title of a paper

as an important element subjected to review. However, we believe the findings presented here

provide grounds for further amendment of the ARRIVE guidelines, together with journal pub-

lication policy, to give special attention to the article’s title and require the titles of papers
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describing experimental studies to identify the species and/or tissue sources used in the

research.

We expect that our recommendation for amendment to the ARRIVE guidelines will have

an impact on the headlines of news stories and then we should start seeing more news stories

that, as urged by James Heathers and his more than 70,000 Twitter followers, “just says in

mice” in their headlines.

Materials and methods

Study design

We retrieved papers published in 2018 and 2019 and which were indexed in PubMed, which

used mice to study AD. Papers published in 2018 were retrieved in June of 2020, and papers

published in 2019 were retrieved in December of the same year. We were interested in retriev-

ing 2 different groups of papers: The declarative group would include papers that mention

mice in the title, while the nondeclarative group would be formed by papers that did not men-

tion mice in the title. We selected research papers that were published in English in open-

access journals and which were not comments or reviews.

We used the PubMed ID of each paper identified in our search to retrieve the matching

research outputs using Altmetric Explorer. We used the Altmetric Explorer data to determine

the number of news stories that each group of papers generated. We also analyzed the number

of tweets that each group of paper generated and the mean number of tweets per paper in each

group.

Data extraction from PubMed

Below are the 2 strings we built to extract the data:

String to retrieve papers published in 2018 in the declarative group:

(“mice”[All Fields] AND “alzheimer disease”[MeSH Terms] AND 2018:2018[PDAT] AND

“English”[Language] AND “journal article”[Publication Type] AND “loattrfree full text”

[Filter]) NOT (“review”[Publication Type] OR “systematic review”[Publication Type] OR

“patient”[All Fields] OR “patients”[All Fields]) AND (“mice”[Title] OR “mouse”[Title] OR

“rodent”[Title] OR “murine”[Title] OR “animal”[Title])

A similar string was used to retrieve papers published in 2019. Merging the results obtained

with each query and removing overlaps (in some cases, PubMed retrieved the same paper

twice in the 2018 and 2019 search results), we ended up with a sample of 405 papers. However,

for our analysis, we only considered papers that were tracked by Altmetric Explorer. Thus, our

final number of declarative papers was 382 (Fig 1). To be included in the declarative group, a

paper had to have one of the following words in its title: mice, mouse, rodent, murine, or

animal.

String to retrieve papers published in 2018 in the nondeclarative group:

(“mice”[All Fields] AND “alzheimer disease”[MeSH Terms] AND 2018:2018[PDAT] AND

“English”[Language] AND “journal article”[Publication Type] AND “loattrfree full text”

[Filter]) NOT (“review”[Publication Type] OR “systematic review”[Publication Type] OR

“patient”[All Fields] OR “patients”[All Fields]) NOT (“mice”[Title] OR “mouse”[Title] OR

“rodent”[Title] OR “murine”[Title] OR “animal”[Title])

A similar string was used to retrieve papers published in 2019. This query retrieved 201

papers published in 2018 and 194 in 2019. However, we wanted our group of nondeclarative

papers to be limited to papers that used mice only. If a second species of rodent was used in

the study, we kept the paper in the group (these were very few papers). Papers that used both

mice and humans (ex vivo, patients’ samples, or human cells for culture) were removed.
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