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Abstract

Journal-based citations are an important souraatd for impact indices. However,
the impact of journal articles is not limited tchet scholarly material, but extends
beyond formal scholarly discourse. Measuring onnbolarly impact calls for new
indices, complementary to the older ones. In thiscla, we study a possible
alternative metric source, blog posts aggregatedRegearchBlogging.org, which
discuss peer-reviewed articles and provide fulllibgvaphic references. Articles
reviewed in these blogs therefore receive “blogtmnhs”. We hypothesized that
articles receiving blog citations close to theibjication time receive more journal
citation later on than the articles in the samenalpublished in the same year that
did not receive such blog citations. Statisticadignificant evidence for articles
published in 2009 and 2010 support this hypothiesig out of 12 journals (58%) in
2009 and 13 out of 19 journals (68%) in 2010. Basedhese results, we propose
blog citations as an alternative metric source.

I ntroduction

Traditional scholarly impact metrics live in an fyotower made of formal
publications. The citations generated from peerenggd publications have been, for
decades, the building blocks for impact metricsiciwhiely on the slow accumulation
of citations from one peer-reviewed publicationatwother. However, the age of the
Web has given rise to new venues of discussion dissemination of scholarly
information. These highlight the limitations of draonal indices and the need for
additional impact metrics in the bibliometric tobbx to supplement the existing
indices.

In the past few decades, the growing popularitpibfiometric indices has led to a
thorough study of the citation process. The typedotument, its subject, its
publishing venue, authors and other characteriatiasfluence its citation impact in,
statistically speaking, predictable ways.

The number of citations received by a documentbieas known to be affected by its
type. Looking at Norwegian articles from the yeh®81-1996, Aksnes (2003) found
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that while only 2% of the articles he studied wex@ew articles, they formed 12% of
the highly cited articles. Notes and proceedingepspon the other hand, were less
represented among the highly cited than in the rgéaeticle sample.

Citations are not equally distributed — in facteithdistribution is highly skewed
(Seglen, 1992). Therefore, attributing the averagmber of journal citations to a
single journal article can be misleading. A smalimber of highly cited articles
greatly impacts average-based indices (e.g., thendblmpact Factor).

Scientists do not exist in a vacuum, and neithercdations. Phillips, Kanter,
Bednarczyk and Tastad (1991) compared citationdNéwwv England Journal of
Medicine (NEJM) articles covered by the New Yorkm&s with similar NEJM
articles that were not covered by the New York T8mend found the covered articles
to have a citation advantage. It was possible tthatadvantage came from the New
York Times' ability to pick better articles for cenage, but a 12-weeks New York
Times strike at 1978 allowed the authors to puthtyygothesis into test by looking at
articles selected during the strike (the newspageduced an "edition of record”
which was not publicly distributed). They found tlaticles covered by the Times
received almost 73% more citations than contratlag that appeared in the same
NEJM issues and the same category, but were nered\by the New York Times, in
the first year after publication, and continueddoeive more citations in the ten years
after their publication. This effect was not prdaséor articles selected during the
Times strike, providing evidence to the abilitytbé mass media to affect scholarly
research distribution.

As scholarly communication migrated to the Web,ds citations. However, the
meaning of “Web citation” remained rather vaguagcsithe Web is made of much
more than formal research discourse, and citatbamsappear everywhere. Vaughan
and Shaw (2003) were the first to investigate Wiedttions to academic articles on a
large scale, but did not offer a clear theory-badefinition of them. Based on
Vaughan and Shaw’s work, Bar-llan (2008) had brpat#fined the term a%n
appearance of the title of a publication within abpage (not necessarily as a link),”
(section 8.5). A more vague definition was offerlegd Thelwall, Vaughan and
Bjorneborn (2005¥how often the journal articles were mentioned ieMpages,’(p.
101). When compared to the well-studied journatmns, Web citations, especially
in the social media, are still somewhat of a mystdmpeer-reviewed journal citations
are ‘frozen footprints (Cronin, 1981, p.16) andsignposts left behind after
information has been utilizédSmith, 1981, p. 85) what are Web citations, sittre
Web can change?

Alter native metrics

"Altmetrics,"” short for alternative metrics, isexm to describe Web-based metrics for
the impact of scholarly material, with an emphagissocial media outlets as sources
of data (Priem, Taraborelli, Groth& Neylon, 201Mlicroblogs (e.g., Twitter),
reference managers, research blogs, post-publicpger-review and other resources
have been suggested as possible alternative msticses.

Founded in 2006, Twitter is a popular microbloggseyvice with more than 200
million active users and 400 million messages (&i88 being sent each day
(Wickre, 2013). Tweets are short messages withoup4tD characters at length.

Eysenbach (2011) found a correlation between timeben of tweets about Journal of
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the Journal of Medical Internet Research (JMARjcles and future citation counts. A
study of the correlation between tweets about Amépository pre-prints and Google
Scholar citations showed similar results (ShuapeP& Bollen, 2012). These findings
show tweeting to be a promising altmetric sourcawklver, the difficulty of
archiving extremely large amounts of tweets andienahg them might prove a
challenge to researchers. Twitter does not profvikdy full access to all of its tweets,
but access can be obtained through a reseller poica (Tornes, 2013). In addition,
Twitter has donated tweets to the Library of Coegrevhich has archived tweets
from the years 2006-2010 so far. However, a sisgiarch in the archive currently
takes about 24 hours and requires physical presgnbe library’s building (Library
of Congress, 2013). Other than the difficulties ciiéed above, the lack of effort
required to produce a tweet might make tweet-badbdetrics an easy target of
manipulation.

Looking at data from the commercial service altimsetom and the Web of Science
(WoS) database, Thelwall, Haustein, Lariviere andgi®oto (2013) studied
associations between journal citations and diffea¢timetric indicators. Their sample
included articles archived by the biomedical ané kcience database PubMed
between July 2011 and January; 2013. Six out of the eleven altmetrics sources
they studied (tweets, Facebook wall posts, resedighlights, blog mentions,
mainstream media mentions and forum posts) hadfisgm associations between
higher altmetric scores and higher numbers of ioitaf suggesting that multiple
different types of altmetrics may be valid and ukeF1000Prime (formerly Faculty
of 1000, F1000 from now on) is a commercial podtioation peer-review service. It
offers reviews of published articles’ scientificadjty in the medical and life science
by about 10,000 experts (F1000, 2012a) and mosesn th,500 articles are
recommended every month (F1000, 2012b). Severdiestue.g. Li & Thelwall,
2012; Mohammadi & Thelwall, 2013a and Waltman &s@s, 2013) have been
conducted to study this platform and compare itrééerence managers and to
citations, to study the dynamics of the reviewirrggess, and the types of articles
being reviewed.

Scholarly social bookmarking services such as Mieydand CiteULike allow the
storing and sharing of scholarly material. The namdf users who saved an item by
bookmarking it (called “readers” on Mendeley) i®@in next to every item listed in
those services. Users are also capable of tag@ingsiwith freely chosen keywords.

The easily accessible, large numbers of readereference managers make for a
promising altmetrics source. However, the lack ohtext makes it difficult to
determine the underlying use made of a bookmarkiedea The users might be called
“readers” but it is possible that they have nodrédze item they bookmarked or that
they have read it but did not make use of it. Gandther hand, it could be that they
use reference managers in order to easily accessriamt articles over and over
again. Correlations between reader counts andaritahave been studied in various
settings: for Science and Nature articles (Li, Wadl & Giustini, 2012) for JASIST
articles (Bar-llan, 2012a), for articles in theldi® of the social sciences and the
humanities (Mohammadi & Thelwall, 2013b), for aed& published by
scientometricians (Bar-llan et al., 2012). Theselists showed significant correlations
of around 0.5 between Mendeley reader counts aaiaris. While reader counts
have their limitations, the broad coverage of mfiee managers, especially
Mendeley, and their continuous growth can make taenmportant altmetric source.
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Science and resear ch blogs

Science blogs publish posts related to scienceremiéw scientific developments,
becoming popular with a section of the scholarlynownity. Respected scholarly
media outlets such as National Geographic, the idaBroup, Scientific American
and the PL0oS journals all have science bloggingvords. A Nature Medicine
editorial, discussing blogs and peer review coretlighat'Online science blogs are a
valuable forum for commenting on published reseabth their present importance
lies in complementing rather than replacing the reat system of peer review"
(Perfecting peer review?, 2011, p. 1-2).

Kousha, Thelwall, and Rezaie (2010) have shownith&possible, at least on a small
scale, to calculate blog mentions for a set of ighkld articles by using Google Blog
Search. They concluded that, although blog citatisrere found to be far less
common than academic citations, they could stilluseful evidence of research
impact on wider discussions, especially in theaogtiences and humanities. While
Kousha et al. (2010) considered every mention diolsely article in blog as a
citation, we would like to differentiate betwedtog mentionsand blog citations
Blog mentionsare any sort of reference to scholarly materiabliogs, while blog
citations cite scholarly materials in structureoinfial styles (e.g., APA, MLA) and
appear in blog posts.

Unlike authors of peer-reviewed articles, bloggars not obligated to refer their
sources in a formal way. Despite this, Kjellber@¥@) found that scientist bloggers
would like to employ formal referencing norms irithblogs.

"A recurring topic in the interviews has to do witke fact that the researchers want
to use references and point to their sources inblbg, in a similar way to how they
do in regular communication within the scholarlwgonment,”(para. 21).

Further evidence for the diffusion of norms frommnfi@al academic citing to blogs is
the aggregator ResearchBlogging.org (RB for shét8searchBlogging.org (2008)
aggregates blog posts referring specifically tor{pegiewed research. It is a self-
selecting aggregator that allows bloggers to rédepeer-reviewed research in an
academic citation format. Bloggers discussing peeiewed research can register
with the aggregator and after they mark relevastgpm their blog, these posts appear
on the aggregator site, giving one-stop accessvariaty of research reviews from
different authors. The site's human editors endhe¢ blogs submitted to the
aggregator follow its guidelines and are of appedprquality. RB already has an
altmetric role, since it currently serves as onethe article level metrics (ALM)
displayed for each article in the journal PLoS OIBE.the end of 2011 RB had over
1,230 active blogs and about 27,000 posts.

Groth and Gurney (2010) were the first to conducR® study and focused on posts
tagged "Chemistry.” Those posts referred to litemthat was mostly up-to-date and
published by top-tier journals: over 70% of theeditarticles were from the top 20
journals in the field of Chemistry, and 21% werenfrthe 60 top publications across
all disciplines Other studies (Shema, Bar-llan & Thelwall, 2012usto et al., 2012)

have indicated that the most cited publicationdlmg posts (in no specific order)
were the multidisciplinary journals Science, NatuRroceedings of the National
Academy of Sciences of the United States of AmeRfdAS) and the Open-Access
(OA) PLoS ONE are by far the most popular in RBthw86% of the total. Other
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popular categories were Health Sciences (15%) aydhBlogy (13%). Only 11.7%
of the citations came from OA journals (Faustolgt2912).

Science bloggers link to various sources, includitiger blogs, mainstream media
and scholarly material. A survey of SciLogs bloggé&a German blogging platform)
showed that they were equally likely to have a pogic brought to their attention by
the mainstream media as by scholarly publicatidhigs¢hmann & Mahrt, 2012).
Looking at bloggers affiliated with research ing##s from Scienceblogs.com and
Scienceblogs.de Peters, Beutelspacher, MaghfethfTarliesner (2012) found that
bloggers often link to their own blogs or otherddan their platform, to social media
sites and to major news sites, such as Spiegbkdléw York Times.

Given the bloggers' usage of formal citation norarsd scholarly sources, a
connection to the research community is not uneepgecShema et al. found that a
majority (59%) of science bloggers were part of #oademic community in some
capacity. Puschmann and Mahrt (2012) found that 48%e SciLogs bloggers were
employed in the academy. In both studies the bleggere highly educated, with
32% of the RB bloggers and 45% of the SciLogs bdogdpaving earned a PhD. Bora
Zivkovic, the former editor of PLoS blogs and cutreditor of Scientific American
blogs, estimated thd[Blogs are] written by graduate students, postdasd young
faculty, a few by undergraduates and tenured fg¢cskveral by science teachers, and
just a few by professional journalist¢éBonetta, 2007, p. 443).

We hypothesize that, since many of the bloggersoar@ere part of the academic
community, they would be capable of recognizingckes$ that will appeal to its
members. Therefore, we examined whether articles wWere published in peer-
reviewed journals and were reviewed in blogs agaetyby ResearchBlogging.org
soon after their publication were more highly citedn articles published in the same
year and in the same journal but that are not weadein the year of their publication
in blogs aggregated by ResearchBlogging.org.

Data and methods

ResearchBlogging.org publishes an extended snigbetll the posts that it
aggregates. An example of such a snippet can beisdggure 1. All the snippets of
posts published during 2009 and 2010 were downbbadeng the DownThemAll
add-on on to Firefox (http://www.downthemall.ne#)together 4878 snippets from
2009 and 7777 from 2010 were downloaded. We deedlspftware to automatically
extract the following fields from these snippetsted of publication of the post,
number of views of the post, title and URL of tHedgopost, name of the blogger and
of the blog, and for each citation that appearetheblog post (there are posts that
contain several blog citations): author, title, yesource and DOI or URL of the
specific publication. Altogether 6,927 and 11,500gbcitations were identified by
this process for 2009 and 2010 respectively.



Quasicrystals... now all natural! Physics

f gg n Skullz in the Stars

This result came out a few months ago, and I've been looking for the time to write about it
ever zince: in a paper publizhed in the June 5 issue of Science, scienfists reported the

9 oppg  discovery of the first natural quasicrystal!

Of course, in order to get excited about this result, one needs to know what [..]... Read
more

Bindi, L., Steinhardt, P., Yao, N., & Lu, P. {2009) Natural Quasicrystals. Science, 324
(5932), 1306-1309. DOL: 10.1126/science 1170827

Since we were interested in blog citations whicpesgped soon after the publication
of an article, we considered only blog posts reimgwarticles published in 2009 and
2010 (4013 and 6116 items respectively). We onlysatered blog posts from the
year of publication of the article (e.g. a 2009dbjmost could only discuss a 2009
article). Next we limited the sample only to joumawvith 20 or more articles
published in the journal and reviewed in Researaf@ihg.org during 2009 and 2010
respectively. The 20-article threshold was a commise between the need to obtain
statistically reliable results and the need toudel as many journals as possible in the
analysis. Editorials, letters and other documepesywere excluded, leaving only
articles, reviews and proceedings papers to beidenesl. Articles which appeared
numerous times in the sample were only taken imtosicleration once. A list of
journals appears in Tables 1 and 2. Details ofattieles published in these journals
during 2009 and 2010 and the citations they receine2009, 2010, 2011 and 2012
were retrieved from the Web of Science (WoS). TheSWatabase records articles
according to their official publication date rathian the online publication date.
Therefore we used the official date, even if anrenVersion was published before it.



Table 1: Journals with more than 20 articles pilelsin 2009 and reviewed in 2009
in blog posts aggregated by ResearchBlogging.omgelsyeasing number of reviewed
articles in blogs

Journal #articles #articlesreviewed articles
published by the by bloggersin reviewed by
journal in 2009 2009 bloggersin

2009 in % from
thenumber of
overall articles

published by
each journal
PLoS One 4403 193 4.4
PNAS 3765 166 4.4
Science 897 161 17.9
Nature 866 119 13.7
Psychological 234 49 20.9
Science
Journal of 1542 40 2.6
Neuroscience
Journal of the 3332 34 1.02
American Chemical
Society
Current Biology 357 28 7.8
PLoS Biology 195 26 13.3
New England Journal 352 26 7.4
of Medicine
Pediatrics 752 23 3.1
Nature Neuroscience 208 22 10.6

Three journals (Current Biology, Journal of the Aiman Chemical Society and

Nature Neuroscience) fell below the 20-article shiidd in 2010 and were removed
from the list. Ten others journals passed thestiokl and were added to the 2010
list.



Table 2: Journals with more than 20 articles ptielsin 2010 and reviewed in 2010
in blog posts aggregated by ResearchBlogging.omgeloyeasing number of reviewed

articles in blogs

Journal #articlespublished  #articlesreviewed articlesreviewed
by thejournal in by bloggersin 2010 by bloggersin

20101in % from
the number of
overall articles
published by
each journal

PLoS One 6723 288 4.3

PNAS 3765 243 6.5

Nature 862 196 22.7

Science 861 171 19.9

Psychological Science 284 71 25.0

Journal of 1662 67 4.0

Neuroscience

PLoS Biology 214 40 18.7

New England Journal 345 38 31

of Medicine

Physical Review 3107 37 1.2

Letters

JAMA 232 32 13.8

Proceedings of the 452 27 6.0

Royal Society B-

Biological Sciences

Conservation Biology 171 26 15.2

Ecological Applications 177 24 13.6

Lancet 271 24 8.9

Biological 315 23 7.3

Conservation

Cell 320 23 7.2

Pediatrics 702 23 3.3

PLoS Computational 406 21 5.2

Biology

Biology Letters 216 20 9.3




The results from Table 1 and Table 2 validate thafsearlier studies regarding the
most popular journals (PLoS ONE, PNAS, Science Hature). In addition, they
show bloggers' preferences for the biological aradlical disciplines, with 8 out of
the 12 journals (67%) in 2009 and 14 out of 19npais (74%) in 2010 belonging to
those fields

Results

In this section we present findings separatelytter years 2009 and 2010. First, we
show results for one-sample binomial tests (TapleB on the aggregated results of
all the journals from Tables 1 and 2. Then, theailtesare broken down and the
medians for every journal’s sample group are shmwsomparison with the medians
of articles from which were not covered by the lgjeig (Tables 4 and 5). Results of
Mann-Whitney tests are presented for each jourhables 6 and 7). Next, we show
the number of reviews in each journal in comparigoth the number of reviews
covered by bloggers (Table 8). Last, we presenase cstudy of the overlapping
between the New England Journal of Medicine asiclevered by bloggers and those
reported by the media.

One-sample binomial test

The article population medians were calculated redply for each journal for the
years 2009 and 2010 (data not shown). We ran gpammetric one-sample binomial
test to find if the aggregated citation categoredow and above the journals’
medians had different probabilities than the exgect5 (Table 3). The null
hypothesis, that the categories occur with proiighif .5 and .5 was rejected for
2009 and 2010 (p<.001). Hence, we have statisticience that citations attracted
by blogged articles tend to be above the mediarthferjournal in which they are
published.

Table 3: Number of sample articles below and aleaeh journal's median for 2009
and 2010.

2009-11 2010-12
Above Median 507 823
Below Median 380 571

M edian differences

It is well-known that citation distributions areghly skewed (Seglen, 1992), thus it is
appropriate to consider medians instead of averégasllan, 2012b). Most of the
journals in the sample belong to the life sciendes,which a two or three year
citation window is considered adequate, due tofdlse ageing of most journals and
topics in the area (Glanz& Schoepflin, 1995). In light of those past finding®
summed for each 2009 article the number of citatibmeceived during 2009, 2010
and 2011 (Table 4).



Table 4: Median number of citations received by rdngewed and the non-reviewed
articles in 2009

Journal Median # citations Median # citations
received during 2009- received during 2009-
2011 for 2009 articles 2011 for 2009 articles not
reviewed in RB blogsin reviewed in RB blogsin

2009 2009

PLoS One 8 6
PNAS 20 16
Science 41 40
Nature 57 49
Psychological Science 8 9
Journal of Neuroscience 22 12
el gLt S g 1
Current Biology 13.5 15
PLoS Biology 18.5 17
I\N/I(;v(;/idlirégland Journal of 172 56
Pediatrics 13 7
Nature Neuroscience 32.5 24

We see that the medians are higher for the arttbl#sreceived blog citations except
for the journals Psychological Science and PLOSIdgy The most striking
difference is for the New England Journal of Medigithe median number of citation
received by articles that received early blog wte is more than 3 times the median
number of citation received by the articles thataveot reviewed in 2009 in blog
posts aggregated by ResearchBlogging.org.
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Table 5: Median number of citations received by rkvewed and the non-reviewed
articles in 2010.

Journal Median # citations Median # citations
received during 2010- received during 2010-
2012 for 2010 articles 2012 for 2010 articles not
reviewed in RB blogsin reviewed in RB blogsin

2010 2010
PLoS One 7 5
PNAS 23 15
Nature 60.5 49
Science 47.5 40.5
Psychological Science 5 7
Journal of Neuroscience 17 12
PLoS Biology 23.5 15
I\Nﬂzv(;/i(l:iiggland Journal of 138 51
Physical Review Letters 19 11
JAMA 38.5 36
Proceedings of the Royal
Society B- Biological 8 8
Sciences
Conservation Biology 7 6
Ecological Applications 10 6
Lancet 99 50
Biological Conservation 7 6
Cell 77 43
Pediatrics 14 6
PLoS Computational
Biology 6 /
Biology Letters 8.5 6

Other than for the journals Psychological Scienoé RLOS Computational Biology,
all the medians of reviewed articles group areegittqual or higher than those of the
articles which were not reviewed by the bloggerab(& 5).
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Table 4 and 5 show that for most journals, the arediumbers of citations of articles
covered in blogs is higher than those of articldsctv were not covered in them.
However, we could not tell by medians alone whettier blogged articles had a
statistically significant citation advantage ovieose who were not. In order to study
this at the level of journals, we conducted a seofenon-parametric Mann-Whitney
tests.

Mann-Whitney tests

Table 6 shows the p-values of the Mann-Whitneystést differences between the
blogged and non-blogged groups from 2009 for tkegion periods 2009-2011. For 7
out of the 12 journals (58%) the differences agmificant at p<.05 (for six journals
the differences are significant at p<.01). The ltssior the Journal of the American
Chemical Society are at the edge of significance.

Table 6: Results of Mann-Whitney tests, 2009.

Journal p-valuesfor thecitation period 2010-
2012
PLoS One .002**
PNAS -000**
Science .975
Nature .044*
Psychological Science .833
Journal of Neuroscience .000**
Journal of the American Chemical
Society 059
Current Biology .253
PLoS Biology .988
New England Journal of Medicine .000**
Pediatrics .004**
Nature Neuroscience .003**

*p<.05. **p<.01.
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Table 7 shows the results of Mann-Whitney testsQfpkfor each journal from the
year 2010 for the citation periods of 2010-2012.

Table 7: Results of Mann-Whitney tests, 2010

Journal p-valuesfor the citation period 2010-
2012

PLoS One .000**
PNAS .000**
Nature .001**
Science .040*
Psychological Science 468
Journal of Neuroscience .001**
PLoS Biology .001**
New England Journal of Medicine .000**
Physical Review Letters .004**
JAMA 742
Proceedings of the Royal Society B- 674
Biological Sciences '
Conservation Biology 924
Ecological Applications .027*
Lancet .006**
Biological Conservation .206
Cell .006**
Pediatrics .000**
PLoS Computational Biology .603
Biology Letters .042*

*p<.05. **p<.01.

In 2010 a total of 13 out of the 19 journals (68Ba\Ve significant results for the
citation periods studied (for 10 journals the resulere significant as p<.01).

In order to be sure that blog citations in the yafapublication could predict future

citation, we repeated the analysis for 2009 wi2040-2011 citation window and for

2010 with a 2011-2012 citation window (data notwhp There was no change in the
statistical significance of any of the findingspshng that the bloggers’ advantage,
when it exists, does not come from articles whidrenalready well-cited in the year
of their publication, but from future citations thtthe bloggers would be unlikely to

know about.

Reviews

In light of review articles' over-representationarg highly cited articles, we decided
to test whether the bloggers tend to over or uedeer review articles from journals
and if review articles are connected with a citatadvantage. We searched each
journal’s sample for review articles from the sajmernal and year. Table 8 shows
the overall number of articles classified as redwaewWoS published by a journal at
2009 or 2010, and the number of review articleseced by bloggers each year for the
journal.
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Table 8: Number of reviews published in samplenais and number of reviews
from sample journals covered by bloggers in 2009 201.0.

Journal #reviews #reviews #reviewspublished #reviewscovered
published by  covered by by thejournal in by bloggersin 2010
thejournal in  bloggersin 2010
2009 2009
PLoS One 9 0 32 2
PNAS 6 0 5 1
Nature 66 2 37 3
Science 54 4 61 8
Psychological Science 0 0 0 0
Journal of Neuroscience 37 2 6 0
PLoS Biology 0 0 0 0
New England Journal of 33 1 38 2
Medicine
Physical Review Letters - - 0 0
JAMA - - 18 3
Proceedings of the - - 21 1
Royal Society B-
Biological Sciences
Conservation Biology - - 8 0
Ecological Applications - - 0 0
Lancet - - 27 1
Biological Conservation 0 0 20 0
Cell - - 34 0
Pediatrics 38 0 35 1
PLoS Computational 1 1 1 1
Biology
Biology Letters - - 0 0
Nature Neuroscience 5 1 - -
Journal of the American 128 1 - -
Chemical Society
Current Biology 30 0 - -
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We have not found evidence for over or under useewew articles in the samples,
but their small size does not allow us to testtatistical significance.

Case study: New England Journal of Medicine

The New England Journal of Medicine (NEJM) is aspggous medical journal
(number one in the WoS category "Medicine, genanal internal”) and is one of the
leading peer-reviewed journals that science reporedy on (Conrad, 1999).

We saw earlier that there are especially largedifices between the samples' citation
medians and other articles' citation medians fodMETables 4 and 5). Given the
differences and the citation "boost" that NEJMdes receive when covered by the
New York Times (Phillips et al., 1991), as wellldeggers linking to the New York
Times (Peters et al., 2012) we decided to conduptla study using the NEJM
articles from the 2009 and 2010 samples. We "tedeg! first the medical terms to
everyday language (e.g. sildenafil equals Viagten searched the New York Times'
web site and the news agency Reuters' web sitestéores covering the research
published by NEJM. Twenty-one out of 26 article209 (81%) and 20 out of 38
articles in 2010 (53%) were covered by Reutersanitle New York Times. Some
articles were covered by more than one post, soastspcovered more than one
journal article and some news articles covered ntlome@ one journal article. In the
case of an article covered by both NYT and Reuters, calculated the date
differences using the date of the first publishexlvé article. Unless otherwise
specified, the differences are in favour of the sieaticles in the sense that they
occurred earlier (Table 9). In 2009, the “othertegmry contains 2 studies which
were covered by the media months before the NEJiRles were published (by press
releases and so forth). In 2010, 2 of the threlelestin the “other” category were
published by the bloggers before they were repastelly either Reuters or NYT, and
one study was covered by the media by press retattger than by its NEJM atrticle.
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Table 9:Time differences between blog posts and news estigporting NEJM
articles, for 2009 and 2010.

Timedifference 2009 2010
Week or less 10 9
1-2 weeks 3 2
2-4 weeks 4 4
More than a month 1 2
More than two months 1 5
Other 2 3

Although many blog posts had been published shaftbr the news articles reporting
the NEJM article they cover, some had gaps betwleemews article and the blog
post publication. One reason could be that somggels are slow to catch up with
current events. Unlike professional news reporteieggers are usually not paid and
are not pressured to be the first reporting exgitiews. Another reason could be that
while the bloggers use relatively current reseanctieir posts, they do not use their
blogs as an alternative for traditional news venures as platforms for their own
agenda.

We have not searched other media outlets, but praisly some of them reported
articles that were covered by the bloggers but wetereported either by Reuters or
the Times, so the actual coverage percentage tmuilen higher. We cannot tell if
the bloggers and the mass media are affected frieranother, but the results show
that in many cases the mass media and the bloggeessimilar preferences.

Limitations

The sample time span is one of the study's maiidiions. RB has only been active
since 2008, and due to the slow accumulation ah@icitations, we were able to use
only articles from 2009-2010, because for themditetion window was sufficiently
long. The year-long time frame for each sample mdantheory, that the bloggers
could have had some time to observe an articlggalpdty in the research community
and cover it accordingly later at the same year.

The characteristics of RB were a source for sonaitiadal limitations. Being a self-

selecting aggregator limited the sample to bloggdre chose to aggregate with it.
The aggregator is focused on English-written blagd is oriented towards certain
disciplines, and the biological and medical scisnite particular. These limitations
have much in common with the study's source ofrjalcitations, Web of Science.
The WoS database coverage focus on English-wriean-reviewed journals in the
science, life science and medicine fields. Its cage is not as robust in the social
sciences and the humanities, which often publishagmphs and books rather than
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periodicals. Between the limitations of RB and Wt results might not be able to
be generalized to all research blogs and schatistyplines.

Discussion and conclusions

This article described a potential source of alitwe metrics, the research blog,
using 2009 and 2010 data from the ResearchBloggimgaggregator. We showed
that the bloggers tend to prefer articles whichn taut to be better cited than other
articles from the same year and journal. In a ampde binomial test, the overall
proportion of blogged articles above each journglgpulation median was
significantly higher than the expected probability.5 in the two citation periods
calculated for 2009 and 2010.

At the journal level, 7 out of 12 journals in 20(88%) and 13 out of 19 journals
(68%) in 2010 had statistically significant results terms of blogged articles
attracting more citations. The higher number ofh#igant results in 2010 might be
due to the increasing number of blog posts andetber articles in 2010 in
comparison with 2009 ("wisdom of crowds"). The desghow that for some, but not
all journals, articles blogged in RB tend to suhsadly receive more citations than
other articles from the same journal. There areyntffierent possible reasons for the
cases of significant differences: bloggers pickdyedrticles to write about and these
attract more citations; bloggers sometimes writeualarticles that they use in their
research and perhaps have already decided to ¢ien wthey blog about them;
bloggers pick articles that are not necessarilyebdiut are more interesting and get
more read and hence more cited because of theiresit publicity from the mass
media and/or blog post generates awareness ofiale dhat leads to more citations.
Whatever the reasons, it seems that, on balancél®fgers tend to pick articles that
go on to become more highly cited than average.néte that most of the non-
significant results came from the smaller jourreinples. Had we chosen a higher
threshold, for example 50 articles, only 2 of tlejdurnals meeting this criterion in
both years would have had non-significant resilke results’ statistical significance
remained identical for citation windows which didtrinclude the year of publication
(2010-2011 for 2009 and 2011-2012 for 2010), emighmasthat the bloggers tend to
choose articles which will be better cited in latears.

The results validate those of Thelwall et al. (20t8garding blogs and their
association with citations for an unknown type &dgs and without estimating an
effect size. Our study goes further than Thelwahllés by associating blog coverage
with future citations, estimates the effect size (the diffeeem median citations for
blogged and non-blogged research), and also cavgnecisely defined sample of
blogs. The study in our current work offers partcunsights about research blogs in
which the bloggers use formal citation style. Thalwet al.’s study of blogs only
included articles mentioned in blogs, and the numdietimes the article was
mentioned in blogs was crucial in the analysis.ylt@mpared each article to the two
published nearest its publication date. Here, endtmer hand, we compare between
articles mentioned by blogs near their publicatioespective of the number of times
they are mentioned in the blogs, and articles i shme journal and the same
publication year that were not picked up by bloggé&he study shows the differences
between all the RB blog-covered articles and thvaisieh not covered in the relevant
years and journals. Of the document types we imdud the sample, review articles
have been the type known to gather most citatibiosvever, our hypothesis that the
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bloggers' citing advantage might be due to higlser af review articles has not been
proven. No evidence has been found for a connedigiween number of review
articles in the sample in relation to the journptgpulation and a citation advantage or
disadvantage.

Blog citations are worth pursuing as an altmetsiasrce, in part because of the effort
put into them. Blog posts covering scholarly reskeawhich are written by humans
and have real content (rather than advertisemespam) take a great deal more time
and thought than microblogging, bookmarking or dma&ding, even if the latter are
not automated. The content of posts gives blodiaita context, which is lacking in
some of the other altmetrics sources. In conclydioa bloggers showed themselves
capable of choosing articles that, as a group, beltome better cited than other
articles in the same journal. Further researchtimociting bloggers’ motivations will
allow a better understanding of their citationsidtions and impact.
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