Ambulatory, Office-based, and Geriatric Urology

Twitter Mentions and Academic
Citations in the Urologic Literature

Check for
updates

Solomon Hayon, Hemantkumar Tripathi, lan M. Stormont, Meagan M. Dunne,
Michael J. Naslund, and Mohummad M. Siddiqui

To quantify the relationship between the number of Twitter mentions and the number of aca-

Two hundred and thirteen papers from 7 prominent urologic journals were examined 37
months after publication. Articles were evaluated with 2 citation based “bibliometrics” (Sco-
pus, Google Scholar) and Twitter mentions were tracked using the Altmetric Bookmarklet.
The number of article citations and Twitter mentions were compared using one-way Analy-

Seventy-three percent of articles had at least 1 Twitter mention. Forty-two percent of Twitter
mentions occurred within the first week of the online publication date. Articles mentioned on
Twitter had 2.0-fold more Scopus citations (P <.01), and 2.3-fold more Google Scholar citations
(P <.01) compared to articles with no Twitter mentions. Female urologic articles had the great-
est number of Twitter mentions (5.7 mentions/article) while pediatric urology had the fewest
mean number of Twitter mentions (0.8 mentions/article). A total of 8.9% of papers were tweeted
by their authors. Author tweeted articles were associated with a 12.3 (2.0-fold) and 15.5 (1.8-
fold) mean citation increase for Scopus and Google Scholar (P <. 01 and P = . 01) compared to
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demic citations a urologic publication receives.
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sis of variance (ANOVA) and bivariate fit analysis.
RESULTS

articles not shared by their authors on Twitter.
CONCLUSION

The majority of urologic publications are being shared on Twitter. The number of citations a uro-
logic publication receives up to 3 years after release is positively associated with the number of
mentions it has on Twitter. Twitter activity may be an early indicator of ultimate academic impact

of an academic urologic paper.
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ocial media has influenced how information is

shared in the academic medical community."” In

recent years, academic urology and Twitter in par-
ticular have become more intertwined, as evidenced by
the 20,530 Tweets from 3591 individuals at the 2017
American  Urological ~Association annual meeting,
increased 47% from 2015.” Twitter has become an active
arena for urologists to share the latest research and inter-
act on the merits and shortcomings of that research.*’
Such activity in the social media space has called into
question if there is a measurable relationship between aca-
demic urology and Twitter.

One area where academics and social media are inti-
mately connected is in the publishing and sharing of aca-
demic manuscripts. Traditionally speaking, the scholarly
impact of a paper was measured using citation based biblio-
metrics; that is the more peer citations a paper receives, the
greater impact or merit the article must have. However,
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due to the rise of social media and web-based information
sharing, the broader social and scientific impact of a paper
has become of greater importance.”’ Alternative metrics
have been developed to quantify this type of impact, as
they account for distribution of a manuscript across multi-
ple platforms. Alternative metrics have been proven to be
associated with bibliometric indices with varying degrees of
association in a variety of academic fields.*”

Article impact metrics are significant because institu-
tions are beginning to use them in evaluation of faculty
for promotion or tenure.'”"” Given this trend it is impor-
tant to determine how traditional metrics are affected by
social media use. This evaluation should be medical spe-
cialty specific, as different specialties have adopted new
information sharing techniques at different rates.'* Thus,
we sought to quantify the effect of Twitter mentions on
the number of citations a paper receives in the urologic
academic literature.

MATERIALS AND METHODS

Study Population
We retrospectively reviewed 213 original research articles from 7
prominent urology journals. Journals included European Urology,
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Journal of Urology, British Jowrnal of Urology International, Prostate
Cancer and Prostatic Disease, Journal of Sexual Medicine, Journal of
Endourology, and Urology.

All articles were from the January 2015 print publication of
their respective journals, with the exception of articles from
PCPD, which were published in December 2014. Only original
research articles were included in the analysis. Editorials,
reviews, opposing views, and urologic surveys were excluded.

Data Collection

Data collection was performed in February 2018, 37 months after
print publication. This lag was chosen to allow the published
articles to be cited in the arising literature. Two bibliometric indi-
cators were used to determine the number of citations each article
received in the academic literature. Individual article titles were
entered into the search bar using the Scopus (https://www.scopus.
com/) and Google Scholar (https://scholar.google.com/) websites.
The resulting query provided a “cited by” number, and this value
was taken to be the number of current citations the article had
received. To collect data on Twitter mentions we visited the
PubMed webpage for each article, then used the freely available
“Altmetric Bookmarklet” (https://www.altmetric.com/products/
free-tools/bookmarklet/) to obtain an accounting of where and
when the article was mentioned on social media. Specifically, the
Bookmarklet provided a full listing of individual Twitter mentions
for each article. Tweet date, content, and author Twitter handle
were available. Twitter profiles were cross referenced with the list
of authors for each article and concurrently appearing names were
tracked in our database. “Author tweeted” articles were deemed
to be articles were any listed author tweeted about the paper.

Data Analysis

Statistical analysis was performed using JMP software (SAS, Cary
NC). One-way ANOVA analysis was used to compare the pres-
ence or absence of Twitter mentions and the number Scopus and
Google Scholar citations. One-way ANOVA analysis was used to
compare the presence or absence of author tweets and the number
of Scopus and Google Scholar citations. Significance for all statis-
tical measurements was a 2-sided P value of <. 05.

RESULTS

Table 1 shows the source location, average citations, and
average tweets of the 213 journal articles included in the
review. In terms of bibliometric measurements, the mean
Google Scholar score (20.6) exceed the mean Scopus
score (13.4). A majority of articles (73%) had at least 1
mention on Twitter, with a mean of 4.4 Twitter mentions
per article that received any tweets at all.

Upon examination of the timing of Twitter activity, we
found that 74% of Twitter activity occurred before print
publication date when publications were released online.
Specifically the highest volume of tweets (42%) occurred
within the first week of electronic publication date. Virtu-
ally all Twitter activity ceased within 1 year of print publi-
cation. Figure 1 shows a detailed breakdown of the
Twitter mention timeline.

On univariate analysis, publications with at least 1
Twitter mention were significantly associated with
increased Scopus (2.0-fold increase, P <. 01) and Google
Scholar (2.3-fold increase, P <. 01) citations (Table 2).

Table 2 also shows the association between the authors
tweeting their own paper and the number of citations the
paper received. For publications where an author tweeted
their own article (8.9%), univariate analysis again showed
a significant associated increase in Scopus (2.0-fold
increase, P <. 01) and Google Scholar (1.8-fold increase,
P = . 01) citations compared to the articles where authors
did not tweet their article. There was a 12.3 and 15.5
mean citation increase in Scopus and Google Scholar
citations for author-tweeted articles.

We examined Twitter activity by subspecialty dividing
journals into oncology, pediatrics, reconstruction, sexual
and reproductive medicine, female, general, and endour-
ology. Table 3 demonstrates mean Twitter activity for
each specialty with the greatest activity noted in female
urology and sexual and reproductive medicine (5.7 and
4.3 tweets/article). The least active specialties noted were
pediatrics and reconstruction (0.8 and 1.2 tweets/article).

Of note, academic institutions rarely tweeted about their
employee’s publications, with only 6/213 (2.8%) of articles
having institutional Twitter mentions. Journals tweeted
more commonly about articles with 61/213 (29%) articles
having a journal Twitter mention. While examining the
timing of each tweet in relation to electronic and print
publication date we found that nearly 3/4 of all Twitter
activity occurs in the time between electronic and print
publication (Fig. 1). Of the tweets that occurred between
electronic and print publication date, time period, 42%
were within the first week of publication.

DISCUSSION

Academic urology has been using Twitter as a professional
means to disseminate ideas and information.'” Calopedos

Table 1. Cumulative and journal specific mean Scopus citations, Google Scholar citations, and Twitter mentions per article

Number of Average Scopus Average Google Average

Journal Name Articles Score Score Tweets
British Journal of Urology International (BJUI) 22 14.7 20.6 3.0
Endourology 18 5.3 9.3 1.5
European Urology 32 27.1 41.6 8.2
Journal of Sexual Medicine (JSM) 30 9.2 16.9 4.3
Journal of Urology 48 16.9 22.8 3.1
Prostate Cancer and Prostatic Diseases (PCPD) 11 9.5 15.0 0.9
Urology 52 7.4 12.8 0.8
Average 30 13.4 20.6 3.2
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Figure 1. Timeline of Twitter mentions in relation to electronic and print publication dates. (Color version available online.)

et al demonstrated that urologic journal articles about
social media were of high interest with high citation rates
both in the urologic and nonurologic literature.'® Print
journals are still a mainstay of information sharing for aca-
demics, but sharing published articles on Twitter allows
for quicker distribution to a broader and more engaged
audience who can provide real-time feedback and ques-
tions. Despite the 2 vastly different timelines of Twitter
and journal publication we hypothesize there may be an
association between how often an article is shared on
Twitter and how often that article is citied in print. The

implication of our data is that Twitter has become a valid
way to either reflect general interest or possibly even gen-
erate discussions concerning peer-reviewed material, and
that the frequency of these discussions or tweets may help
predicts the overall impact of an academic paper.

The apparent connection between immediate Twitter
mentions and delayed academic citations has been previ-
ously studied in other fields. In his 2011 article in the Jour-
nal of Medical Internet Research, Eysenbach used a similar
method of comparing total Twitter mentions vs academic
citations, and found that “highly tweeted articles were

Table 2. Average Scopus and Goggle Scholar citations based on presence of Twitter mention and author self-tweets

Not Tweeted Tweeted No Author Tweet Author Tweet

Metric (n=58) (n=155) P Value (n=194) (n=19) P Value
Scopus 6.8 15.9 <.01 12.4 24.7 <.01

Google 12.1 23.7 <.01 19.2 34.8 .01
Table 3. Bibiometrics and Twitter activity by urologic specialty

% Articles With

Subspecialty Number of Articles Scopus Score Google Score Tweets any Tweets
Endourology 33 9.1 19.3 1.9 61%

Female 6 15.7 28.3 5.7 67%

General 21 11.5 16.9 2.7 67%

Oncology 88 13.2 20.7 31 64%

Pediatrics 18 6.3 9.4 0.8 50%

Reconstruction 12 5.8 9.4 1.2 58%

Sexual/Reproductive 35 7.9 14.7 4.3 83%

Total 213 13.4 20.6 3.2 73%
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11 times more likely to be highly cited than less-tweeted
articles.” This article was focused on 1 specific journal
over a period of 3 years, whereas this article focuses on a
specific field (urology), spread across a variety of journals.
To the authors knowledge this would be the first specific
analysis of the association between Twitter and bibliomet-
ric outcomes in the urologic literature.'"'® Altmetric soft-
ware provided data on other forms of social media
(Facebook, blogs, and news outlets), but Twitter activity
was used for analysis as it was the primary modality for
sharing urology articles on social media.

We examined both the bibliometric citations and
Twitter mentions for articles in the urologic literature.
Our emphasis was to provide a quantitative comparison
between academic citations and Twitter mentions to
decide if an association was present between the 2. We
further characterized all tweets, breaking them down
into author and non-author mentions for a given arti-
cle, as well as oncologic and nononcologic based topics.
Through a univariate analysis we saw that increased
Twitter mentions is associated with increased citations.
[t is important to note that association does not imply
causation here, and while author self-tweeting may
have influenced visibility and ultimate citations, other
explanations such as authors tweeting their best work
that was ultimately destined to be highly cited are also
feasible.

We examined the timecourse of Twitter activity and
noted that a large proportion of Twitter activity (42%)
occurred in the first week of online publication before
even print publication. This may indicate a certain
amount of social media momentum when the article is
first printed corresponds to ultimate impact the article
will show in future literature. Furthermore, use of social
media to rapidly disseminate new findings may allow
potential collaborators to respond quickly and directly
thus accelerating the pace of research. This is of growing
importance considering that more hospital systems; eg
Mayo Clinic, are using social media as part of faculty eval-
uation metrics for academic advancement.

We acknowledge that many confounders exist in study-
ing social media and citation patterns. Constantly chang-
ing numbers of Twitter followers and Twitter account
usage, inability to track if a follower actually reads a tweet,
and the presence of nonpublic tweets are all reasonable
factors to consider, but can be exceedingly difficult to con-
trol for. As such our analysis is univariate, and conducted
with the knowledge that our outcomes may point to a
general trend in urology, and that the specific quantitative
results representing only a snapshot in time. Causality is
difficult to determine as well. While social media activity
was associated with citations, it remains unclear if social
media visibility led to ultimately greater citations, or fac-
tors that lead to greater citations also led to greater social
media activity.

Follow-up studies could examine if the amount of “fol-
lowers” individual Twitter accounts have leads to a more-
or less-exaggerated associations of our findings. For
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example, the official Twitter account of academic journals
almost universally have more followers than an individual
authors account, and a single Twitter mention from the
journal may have more of an impact than multiple men-
tions from a group of authors with a limited audience.
Along the same lines, an author with a high follower rate
may be able to promote articles much more effectively,
and it would be interesting to quantify the degree of influ-
ence an individual account may have.

CONCLUSION

We analyzed the association between Twitter activity and
academic citations. Overall, articles mentioned on Twit-
ter were shown to have a 2.0-fold and 2.3-fold citation
increase for Scopus and Google Scholar compared to
articles not on Twitter. Twitter activity after journal pub-
lication may be an early indicator of ultimate academic
impact factor of a urologic academic paper.

Acknowledgments. Twitter reference tracking was made pos-
sible by Altmetric Software, available at: https://www.altmetric.
com/audience/researchers/
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)
EDITORIAL COMMENT Csaies

Bibliometrics aim to determine the scientific impact of a source
item; eg, a medical research publication. However, the internet
and social media have changed the way medical researchers dis-
seminate and consume scholarly work. Twitter is arguably the
most widely used social media platform in academic medicine
and urology has been at the forefront of academic tweeting.'
In addition to expediting and facilitating knowledge transfer,
Twitter extends the reach of medical research beyond fellow
physicians.

Altmetrics measure the real-time digital attention garnered by
a source item by analyzing its mentions in mainstream media,
blogs, and on social media sites such as Twitter. Traditional bib-
liometrics overlook the digital impact of medical research and
take years to quantify the impact of a source item. In this study,
the authors sought to quantify the association between altmetrics
and bibliometrics by comparing Twitter mentions and citation
counts.

The authors quantified Twitter mentions of original research
articles from the January 2015 print publication of 7 prominent
urology journals. The number of Twitter mentions was compared
to citation counts 3 years after publication. About three-quarters
of these articles were mentioned at least once on Twitter and
virtually all Twitter activity ceased 1 year after print publication.
The authors found that tweeted articles had twice the number of
citations compared to nontweeted articles. An additional
increase in citation count was seen for publications tweeted by 1
of its authors.

This article is limited by a small sample size; however, we can
conclude that the immediate digital attention received by a pub-
lication may reflect its long-term scientific impact. Alternatively,
tweeted articles may prime the research community to recall and
cite the article at a later date. Future work in this space should
aim to adjust for confounders such as the number of Twitter fol-
lowers or the journal's impact factor. Also, studies should avoid
emphasizing a causal effect on traditional bibliometrics, as the
purpose of altmetrics is to transcend the established measures of
scholarly success.”

Altmetrics quantify the broader impact of a publication on
society. Unlike the citation count or h-index, these measures
capture references within public policy documents, patents,
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Wikipedia pages, and the popular press.” We as a profession
should determine how altmetrics are to be valued. Bibliometrics
are strongly considered in academic promotion review, grant
funding, and committee membership.* Is it time to consider
evaluating researchers and educators on not only their h-index,
but also their digital presence?

Lee A. Hugar, Timothy D. Averch, Palmetto Health USC
Medical Group, Division of Urology
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S
AUTHOR REPLY s

The widespread dissemination and accessibility of scholarly
articles on the internet has led to the advent of “altmetrics”
which quantify the online reach of a publication. This is in com-
parison to more traditional bibliometrics which use citation
number to generate an estimation of impact. Previous studies
into nonmedical literature have found that “highly-Tweeted
articles were 11 times more likely to be highly cited than less-
Tweeted articles.”!

We sought to determine if this relationship holds true in
the urologic literature. As the commentator mentioned Twit-
ter is one of the more prominent social media platforms for
urology.” This can be seen in the increased Twitter activity
at academic urology conferences, uptick in publications
regarding urology and social media, and the presence of well-
known individual Twitter accounts such as that of Stacy
Loeb (@LoebStacy, 11K followers) and Matt Cooperberg
(@dr_coops, 6.4K followers).

The primary objective of our study was to quantify the rela-
tionship between the number of Twitter mentions and the num-
ber of academic citations a urology publication receives. Our
study found that about 75% of all Twitter activity happens in
the period between online and print publication. When an arti-
cle is mentioned on Twitter it was associated with a 2-fold
increase in traditional citations.

Yet our study is not without limitations. In our opinion, it
should be viewed more as a proof of concept that it is possible to
quantify the connection between Twitter and academic litera-
ture. We recognize the inherent nature of social media is that of
constant change, and that our specific numbers represent a snap-
shot in time.
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http://refhub.elsevier.com/S0090-4295(18)31057-4/sbref0001
http://refhub.elsevier.com/S0090-4295(18)31057-4/sbref0001
http://refhub.elsevier.com/S0090-4295(18)31057-4/sbref0001
http://refhub.elsevier.com/S0090-4295(18)31057-4/sbref0001
http://altmetrics.org/manifesto
http://refhub.elsevier.com/S0090-4295(18)31057-4/sbref0002
http://refhub.elsevier.com/S0090-4295(18)31057-4/sbref0002
http://refhub.elsevier.com/S0090-4295(18)31057-4/sbref0003
http://refhub.elsevier.com/S0090-4295(18)31057-4/sbref0003
http://refhub.elsevier.com/S0090-4295(18)31057-4/sbref0003
https://doi.org/10.1016/j.urology.2018.08.042
http://crossmark.crossref.org/dialog/?doi=10.1016/j.urology.2018.08.041&domain=pdf

The strength of the study comes from the evaluation of a wide
variety of urologic topics and journals, and we believe that the
findings go along with the trend toward increased use of social
media in academics. It also supports institutional policy changes
that now include online presence and prestige in evaluation of
faculty advancement.’

Although we do not propose there is a causal relationship
between Twitter mentions and academics, we do believe that social
media may play a role in how academic research will be evaluated
in the future. In the spirit of the article we would like to keep the
conversation going in real time, so please feel free to reach out in

the Twittersphere. @MMSiddiquiMD @SolomonHayon.
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