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OBJECTIVE To determine if article Altmetric scores correlate with journal impact factor and citation count in
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the urologic literature.

METHODS
 We identified the top 10 most-cited articles for the 15 urology journals with the highest impact factor

in 2013 and 2016. Citation count and Altmetric scores were recorded for each of the articles. The
journal impact factor and date of Twitter account development were recorded for each of the jour-
nals. The variables were analyzed in Microsoft excel using Pearson’s correlation testing.
RESULTS
 A total of 300 articles were analyzed. In 2013, Altmetric scores and citation number showed a sig-
nificant positive correlation (r = 0.164, P = .045), although Altmetric scores did not correlate
with journal impact factor (r = 0.005, P = .957). In 2016, there was significant positive correlation
between Altmetric scores and citation number (r = 0.268, P = .0009), as well as between Altmetric
scores and journal impact factor (r = 0.201, P = .014). The total citation count decreased from
15,235 in 2013 to 8622 in 2016 while the total Altmetric score increased from 1135 in 2013 to
2563 in 2016. Older Twitter accounts were not associated with increasing correlations between
Altmetric score and bibliometrics in either 2013 (r = 0.221, P = .54) or 2016 (r = 0.083, P = .819).
CONCLUSION
 At this point in time, Altmetric score is only weakly correlated with citation counts in the
urology literature. Altmetrics and traditional bibliometrics should be viewed as complements
to one another rather than surrogates when determining research dissemination and impact.
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The traditional metrics for determining the quality,
distribution, and impact of scientific research
have largely centered around article citation num-

ber and the impact factor of the journal in which the arti-
cle was published.1 With the continual advancement of
digital technology and the societal uptake of various social
media platforms, new metrics have arisen in order to more
comprehensively assess the dissemination and utilization
of published research.
Social media platforms have continued to expand the

way in which society can distribute, encounter, and respond
to shared information. Various platforms such as Twitter,
Facebook, blogs, Reddit, and online video sharing among
thors.
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others have presented academic medical researchers with
new opportunities to expand the coverage of their literature
to society. New bibliometric measures that utilize these plat-
forms have allowed research dissemination and impact to be
more immediately determined as opposed to the historical
methods of citation number and journal impact factor calcu-
lations which can delay this process.2,3 The urology litera-
ture has begun to investigate the utilization of social media
outlets and their impact on article dissemination by evaluat-
ing these new bibliometric measures.4

In 2010, Altmetric created a scoring system as a comple-
ment to traditional bibliometrics.5 This system tracks the
online media presence of an article by measuring and com-
piling the mentions an article receives across various media
outlets including Twitter, Facebook, blogs, policy sources,
news outlets, Wikipedia, Reddit, online videos, patents,
Google+, and research highlight platforms.6,7 Each mention
that an individual article receives on one of these platforms
is weighted using an automated algorithm that takes into
account the source and author of each mention among
other factors. The article’s final Altmetric score reflects the
summation of these weighted mentions.7 To our knowledge,
there are no prior studies comparing the associations
between traditional bibliometrics of publication recognition
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including citation count and journal impact factor with Alt-
metric scores across the urologic literature. Our objective in
this study is to determine the correlation between these
metrics in order to assess whether they are interchangeable
measures of article influence and impact. We hypothesize
that Altmetric scores will not be tightly correlated with cita-
tion counts from 2013 articles, but 2016 articles will show a
stronger correlation as social media has become more widely
popularized in the professional arena.
METHODS
The top 15 urologic journals were identified via Elsevier’s Cite-
score from the Scopus database using “Urology” as the search
category.8 ISI Web of Knowledge Journal Citation Reports was
searched using “Urology and Nephrology” as the search cate-
gory.9 Journals with a primary nephrology focus were manually
excluded. While Journal Citation Reports utilizes traditional
impact factor as a measure of journal influence based on citable
documents over a 2-year period, Scopus utilizes Citescore, which
evaluates a 3-year citation window of all published document
types. To increase the fidelity of our journal selection based on
true impact, the results from both searches were merged in order
to identify the top journals: European Urology, Prostate Cancer
and Prostatic Diseases, Nature Reviews Urology, BJU International,
Prostate, Urologic Oncology: Seminars and Original Investigations,
Journal of Urology, Journal of Sexual Medicine, Neurourology and
Urodynamics, Journal of Endourology, Urology, World Journal of
Urology, Current Urology Reports, Clinical Genitourinary Cancer,
and Asian Journal of Andrology. Elsevier’s Scopus was again used
to identify the top 10 most-cited articles for each of the 15 jour-
nals from January to December 2013. The same procedure was
then used to identify the top 10 most-cited articles from 2016 for
each of the aforementioned journals in order to account for
changes in the Altmetric scoring system, shifts in the popularity
and utilization of different social media platforms, and the over-
all advancement of the digital landscape of scientific research.
Since both Scopus and Journal Citation Reports evaluate article
influence based on citation count, and Scopus provides a broader
and more inclusive list of articles, the data from Scopus alone
was used to determine the top articles for each journal. The
impact factor was assessed using Journal Citation Reports for
each of the 15 journals in both 2013 and 2016. The Altmetric
score was recorded using the Altmetric bookmarklet for each of
the 300 overall articles evaluated.10 Each of the 15 journals was
then assessed for having a dedicated Twitter profile, and the date
of Twitter account development was recorded if applicable and
available. Statistics for this study were performed with Microsoft
Excel, and significant findings were interpreted using a predeter-
mined P value threshold of <.05. The correlation between the
variables studied was determined using Pearson’s correlation
coefficient (r) whereas the coefficient of determination (R2) was
used to determine the proportion of variance in the data that
was accounted for by the correlations discovered. This statistical
analysis and methodological procedure were largely derived from
prior research that analyzed the correlation between Altmetric
score and citations in pediatric surgery literature.11
RESULTS
Altmetric scores were recorded for the top 10 most-cited articles
published in 2013 from each of the top 15 urologic journals as
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identified via a merger of Elsevier’s Citescore and Journal Citation
Reports (Table 1). Hence, a total of 150 articles were analyzed
from 2013. The cumulative total number of citations for all of the
articles was 15,235, whereas the cumulative total Altmetric score
for all of the articles was 1135. The number of citations for each
individual article ranged from 22 to 830 with a median of 62.5.
The Altmetric scores for each individual article ranged from 0 to
144 with a median of 2. Ten of the 15 identified journals had
established Twitter accounts at the time of analysis (Table 1).
Citation count and journal impact factor showed a significant
strong positive correlation in the 2013 cohort (r = 0.757,
P <.0001). Altmetric scores were significantly positively correlated
with citation number for articles published in 2013 (r = 0.164,
P = .045), but Altmetric scores were not associated with journal
impact factor for manuscripts published in the same year
(r = 0.005, P = .957; Fig. 1A and B). R2 was minimal for both cor-
relations (R2 = 0.027 for citations, R2 < 0.0001 for impact factor).
This finding suggests that citation count and journal impact factor
in the papers published in the 15 urology journals evaluated in
2013 are not strongly predicted by those articles’Altmetric scores.

The journals were also analyzed individually to determine a cor-
relation coefficient between citation count and Altmetric score
(Table 2). In 2013, there were only 4 journals out of the 15 ana-
lyzed that had significant correlations between their articles’ cita-
tion number and article Altmetric scores. The journals with
significant positive associations between these variables included
the Journal of Urology (r = 0.755, P = .011), Journal of Endourology
(r = 0.808. P = .005), Urology (r = 0.658, P = .043), and Clinical
Genitourinary Cancer (r = 0.872, P = .0009).

Comparisons between the Altmetric score and citation data
in 2013 vs 2016 were additionally performed. From the same 15
urology journals selected for evaluation, a listing of the 10 most-
cited articles in each journal in 2016 (n = 150) was compiled.
Altmetric scores and citation numbers for these articles were
recorded. The cumulative citation count in 2016 was 8622 com-
pared to the 15,235 citations in 2013, representing a 43.4%
decrease. The cumulative Altmetric score in 2016 was 2563
compared to the 1135 cumulative total in 2013, representing a
125.8% increase. The median number of citations in 2016 was
30 compared to 62.5 in 2013, whereas the median Altmetric
score in 2016 was 3 compared to 2 in 2013, demonstrating a sim-
ilar pattern as total number of citations and Altmetric scores
over the interval change evaluated.

Altmetric scores were compared to citation count and journal
impact factor in 2016. Altmetric scores were significantly corre-
lated with citation number for articles published in 2016
(r = 0.268, P = .0009). Journal impact factor was also signifi-
cantly associated with Altmetric scores in the same group of
articles evaluated from 2016 (r = 0.201, P = .014). R2 was 0.072
for citation count and 0.040 for journal impact factor in 2016.
The journals from 2016 were analyzed individually to determine
a correlation coefficient between citation count and Altmetric
score (Table 2). Six of the 15 journals demonstrated significant
correlations between their articles’ citation number and article
Altmetric score in 2016. These journals with significant positive
associations included Prostate Cancer and Prostatic Diseases
(r = 0.696, P = .025), Nature Reviews Urology (r = 0.951,
p<.0001), BJU International (r = 0.926, P = .0001), Journal of
Endourology (r = 0.789, P = .007), Urology (r = 0.727, P = .017),
andWorld Journal of Urology (r = 0.743, P = .014).

Of the 15 urologic journals selected, 10 had established Twitter
accounts at the time of this study. The average age of the Twitter
accounts among the 10 applicable journals was approximately
UROLOGY 134, 2019



Table 1. Categorization of urology journal bibliometric and Altmetric data

Journal
Citations (Median

[Range])
Altmetrics Score
(Median [Range])

Journal Impact
Factor (2013)

Journal Impact
Factor (2016)

Age of Twitter
Account (y)

European Urology 426.6 [244-830] 7.8 [0-18] 12.48 16.27 8.2
Prostate Cancer and
Prostatic Diseases

62.5 [44-91] 8.2 [0-30] 2.83 3.72 5.1

Nature Reviews Urology 72.9 [55-135] 67.3 [0-130] 4.52 7.74 7.6
BJU International 123.4 [70-295] 9 [0-22] 3.13 4.44 9.8
Prostate 82.4 [60-143] 1.9 [0-10] 3.57 3.82 n/a
Urologic Oncology:
Seminars and Original
Investigations

69.2 [53-114] 1.5 [0-6] 3.36 3.67 n/a

Journal of Urology 223.4 [163-532] 21 [2-65] 3.75 5.16 8.0
Journal of Sexual Medicine 100.2 [65-181] 20 [0-101] 3.15 2.98 5.0
Neurourology and
Urodynamics

47.6 [31-104] 3.7 [0-10] 2.46 3.56 7.8

Journal of Endourology 45.2 [29-97] 4.9 [0-33] 2.10 2.27 5.8
Urology 93.9 [56-149] 3.3 [0-8] 2.13 2.31 4.2
World Journal of Urology 42 [35-54] 0.7 [0-3] 3.42 2.74 3.2
Current Urology Reports 31.2 [22-51] 2 [0-6] n/a 2.12 n/a
Clinical Genitourinary
Cancer

54 [38-105] 1.3 [0-12] 1.69 2.54 n/a

Asian Journal of Andrology 49 [38-830] 25.4 [0-144] 2.53 2.10 n/a
6.5 years. The oldest Twitter account belonged to BJU Interna-
tional (established in 2009), whereas the World Journal of Urology
had the youngest Twitter account (established in 2016). The 5
journals that did not have an established Twitter account were as
follows: Prostate, Urologic Oncology: Seminars and Original Investiga-
tions, Current Urology Reports, Clinical Genitourinary Cancer, and
Asian Journal of Andrology.

Longer standing journal Twitter accounts were not signifi-
cantly associated with increasing correlations between Altmetric
Figure 1. Altmetrics comparisons with citation count and journa
with citation count for articles published in 2013 (P = .045).
articles published in 2013 (P = .96). (C) Altmetric significantly c
(P = .0009). (D) Altmetric significantly correlates with journal im
version available online.)
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score and bibliometrics based upon the highest cited articles
published in both years evaluated when the journals were
assessed individually: 2013 (r = 0.221, P = .54) and 2016
(r = 0.083, P = .819; Fig. 2). Analysis of the components contrib-
uting to the Altmetric score in 2013 demonstrated that Twitter,
Facebook, and news outlets were the top 3 mediums in which
articles were shared. In 2016, Twitter remained the most utilized
medium. However, news outlets surpassed Facebook for the sec-
ond most mentions and publication exposure (Supplementary
l impact factor by year. (A) Altmetric significantly correlates
(B) Altmetric not associated with journal impact factor for
orrelates with citation count for articles published in 2016
pact factor for articles published in 2016 (P = .014). (Color
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Table 2. Summary of journal Twitter accounts and comparisons between bibliometrics and Altmetrics for the journals of
study in 2013 and 2016

Journal

Year
Twitter
Created

Correlation
Coefficient Between
Number of Citations
and Altmetric Score

(2013)
P Value
(2013)

Correlation
Coefficient Between
Number of Citations
and Altmetric Score

(2016)
P Value
(2016)

European Urology 2011 0.01 .98 0.49 .15
Prostate Cancer and Prostatic
Diseases

2014 0.38 .28 0.67 .03

Nature Reviews Urology 2011 �0.12 .74 0.95 <.0001
BJU International 2009 0.32 .37 0.93 .0001
Prostate n/a 0.17 .64 0.11 .77
Urologic Oncology: Seminars and
Original Investigations

n/a �0.12 .74 0.36 .31

Journal of Urology 2011 0.76 .01 0.04 .91
Journal of Sexual Medicine 2014 0.22 .54 0.17 .65
Neurourology and Urodynamics 2011 0.44 .20 0.42 .23
Journal of Endourology 2013 0.81 .005 0.79 .01
Urology 2015 0.65 .04 0.73 .02
World Journal of Urology 2016 �0.60 .07 0.74 .01
Current Urology Reports n/a 0.01 .98 0.10 .78
Clinical Genitourinary Cancer n/a 0.87 .001 0.27 .45
Asian Journal of Andrology n/a 0.01 .97 0.43 .22
Table 1). Twitter in both years was by far the most utilized
medium for research dissemination with 539% more mentions
than the second utilized medium in 2013 and 878% more men-
tions than the second utilized medium in 2016. From 2013 to
2016, Twitter (307%), Facebook (70.6%), news outlets (188%),
Google+ (600%), and research highlight platforms (13.3%) saw
increases in mentions. By contrast, blog (41.2%), policy source
(54.5%), Wikipedia (31.3%), video (85.7%), and patent
(37.5%) mentions were decreased in 2016 compared to 2013
(Supplementary Table 1).
DISCUSSION
To our knowledge, this is the first study to provide an in-
depth statistical analysis of the relationship between Alt-
metrics and traditional bibliometrics of this scale in the
urologic literature. There was a weak positive correlation
demonstrated between Altmetric score and citation num-
ber in both the 2013 and 2016 cohorts. While the 2013
Figure 2. Correlation of Twitter account age and the correlation
the journals. Older Twitter accounts were not associated with inc
factors for the urology journals in 2013 (A, P = .54) or 2016 (B, P
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cohort only demonstrated a significant correlation
between Altmetric score and citation count, the 2016
cohort demonstrated a significant correlation between
Altmetric score with both citation count as well as journal
impact factor. However, the minimal coefficients of deter-
mination suggest that Altmetrics and traditional biblio-
metrics should be utilized complementarily rather than
interchangeably when determining the overall influence,
distribution, and impact of urologic publications.

Of the 15 journals evaluated, only 4 in 2013 and 6 in
2016 demonstrated positive correlations when analyzed
individually. This finding may reflect differences in the
methodologies behind Altmetrics and traditional biblio-
metrics or different approaches to article dissemination
among individual journal authors and subscribers.
Although Twitter was by far the most utilized medium out
of the sources considered in the Altmetric algorithm, the
age of a journal’s Twitter account was not associated with
coefficients between citation count and Altmetric score for
reased correlation between Altmetric score and bibliometric
= .82). (Color version available online.)
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increasing correlations between the various metrics in
either the 2013 or 2016 cohort. This again suggests that
Altmetrics alone may not be a sufficient surrogate for arti-
cle citations.
Both Altmetrics and traditional bibliometric measures

provide quantitative insight into research dissemination
and impact. This provides a more standardized method
of comparing article influence across medical literature.
However, a major benefit of Altmetrics is the velocity at
which an article’s impact can be measured. Prior research
has demonstrated that it can take multiple years for an arti-
cle to accrue a stabilizing number of citations.2,3 The evolu-
tion of digital technology and data sharing has placed
increasing importance on the ability to quickly evaluate
research influence with Altmetrics. When used in conjunc-
tion with traditional metrics, Altmetric scores assist in fully
illuminating the societal reach of published literature. Prior
research has demonstrated this complementary function of
Altmetrics and traditional bibliometrics with results similar
to those discussed in this study.11,12

The increasing influence and societal uptake of various
social media forms continues to influence how research is
distributed and encountered. The influence of this tech-
nology is demonstrated in our evaluation of total Altmet-
ric score in both the 2013 and 2016 cohorts. The total
Altmetric score among 150 articles in 2016 was over two
times more than the total Altmetric score among the
same number of articles in 2013. Furthermore, the media
forms contributing most to an article’s score varied as
well. While Twitter dominated the social media landscape
in both cohorts, news outlets surpassed Facebook for the
second most mentions in 2016 compared to 2013. These
findings could suggest continued evolution in the utiliza-
tion of these media outlets, shifts in societal uptake of
certain platforms, or differences in the consumer charac-
teristics of each outlet. Although our study did not dem-
onstrate increasing correlation between metrics among
journals with long-standing Twitter accounts, prior studies
have demonstrated correlations between Twitter activity
and citations.11-13 Our findings could be limited, however,
in that our analysis was based on Twitter age rather than
Twitter activity.
Our study also has other notable limitations. First, our

evaluation only involved the top 15 urologic journals as
defined by 2 publicly available rating systems based upon
conventional measures of impact. It is unknown whether a
larger sample of journals or journals of different urological
topics would produce similar results. Additionally, peer-
reviewed urologic publications in journals outside of the
field would not be captured by this analysis although many
of these may be impactful in more multispecialty or general
medical journals. Second, our evaluation of each journal
included the top 10 most-cited articles. Given that this sam-
ple represents the small minority of published research
articles, it is difficult to assess whether these results can be
generalized to research with less visibility and impact, again
measured by a classic, conventional criteria of impact: cita-
tion number. Third, we analyzed correlations in 2 cohorts
UROLOGY 134, 2019
that were separated by 3 years. It is unclear if the correla-
tions between metrics would be stronger or weaker at differ-
ent time intervals between cohorts. Lastly, due to Twitter’s
dominance in the area of academia, we chose to only evalu-
ate Twitter’s influence on metric correlation rather than the
other highly utilized media outlets. The aforementioned dis-
tinction between Twitter age and Twitter activity may
undermine our use of Twitter as a surrogate for the attention
an article receives online.

The advent of alternative methodologies to evaluate
research dissemination instigates questions regarding the
objectivity and consistency of using social media as a
proxy for article impact. Each social media platform drasti-
cally differs in its audience, influence, and user interface.
Furthermore, social media platforms mostly lack rigorous
review criteria that establish the legitimacy of the data
that is posted. This calls into question whether Altmetrics
is a reliable and accurate representation of research influ-
ence.11,14 More research is needed to evaluate the relation-
ships between Altmetrics and conventional bibliometric
measures in order to elucidate the relevance of Altmetrics
in research analytics.
CONCLUSION
The Altmetric scoring system provides a more inclusive and
immediate measure of research impact relative to traditional
metrics. This modernized system, however, currently lacks
the data and large-scale studies necessary to replace citation
number and journal impact factor as a sole metric of article
dissemination. What is known is that research dissemina-
tion seems to be influenced by social media. Although the
degree and reasoning behind this influence remains
debated, these findings suggest that Altmetrics and tradi-
tional bibliometrics should be used complementarily to pro-
vide a comprehensive view of the impact of research
articles. The evaluation and utilization of Altmetrics will
most likely continue to increase in frequency and signifi-
cance as digital technology advances and the widespread
use of social media in research progresses.
SUPPLEMENTARY MATERIALS
Supplementary material associated with this article can

be found in the online version at https://doi.org/10.1016/
j.urology.2019.09.014.
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