
Original Article
From Sidn
(A.S.V., A.C
U.S.A. (A.S.

Received M
Address c

paedic Institu
200, Bryn M
com

� 2024 T
Arthroscopy
the CC BY-N

2666-061X
https://doi
The Most Impactful Articles on the Shoulder Labrum
From the United States or Europe, and Decreased
Level of Evidence Is Associated With Increased

Altmetric Attention Score

Amar S. Vadhera, B.S., Lilah Fones, M.D., William Johns, M.D., Anne R. Cohen, B.A.,

Adeeb Hanna, B.S., Fotios P. Tjoumakaris, M.D., and Kevin B. Freedman, M.D.
Purpose: To use the top 100 articles pertaining to the shoulder labrum to understand the impact that social medial
platforms have on the dissemination of shoulder research and to highlight bibliometric factors associated with Altmetric
Attention Scores (AAS) to offer insight into the impact that social media platforms have on the dissemination, attention,
and citation of shoulder research publications. Methods: This was a cross-sectional study. In January 2023, the Altmetric
database was searched using the PubMed Medical Subject Headings terms “shoulder labrum.” Articles with the greatest
AAS were screened to exclude other topics unrelated to the labrum of the shoulder. The top 100 articles that met inclusion
criteria were used in the final analysis. Bibliometric factors pertaining to each study were collected for further analysis of
article characteristics in accordance with previous studies. Results: The Altmetric Database query yielded 619 studies. The
top 100 articles with highest AAS were identified, mean Attestation Score was 24.85 � 55.51, with a range of 7 to 460. The
included articles represented 35 journals, with 57 articles attributed to 3 journals: American Journal of Sports Medicine
(AJSM; 29%), Arthroscopy: The Journal of Arthroscopic & Related Surgery (Arthroscopy; 19%), and the Journal of Shoulder and
Elbow Surgery (JSES; 9%). There was a significant increase in AAS for every decrease in the numerical Level of Evidence
value for a study (P ¼ .011) but no association between score and citation rate (P > 005). Conclusions: Top articles on
the shoulder labrum, as defined by high AAS score, are most commonly original clinical research published in 1 of 3 sports
medicine journals and performed in the United States or Europe. A decreased numerical Level of Evidence is associated
with an increase in AAS score, but there is no association between AAS score and citation rate. Clinical Relevance: The
increasing amount of science and health information shared freely through open-access journals, online servers, and
numerous social media channels makes it difficult to measure the impact of research. Using measures such as the
Altmetric Attention Score, in isolation or addition to measures of researcher or journal impact, has the potential to provide
comprehensive information about the impact of research in the modern world.
he perceived impact of orthopaedic research and
Tacademicians is traditionally based on author-level
metrics such as number of publications, Hirsch index
(h-index),1 and i-10 index,2 as well as journal-level
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metrics such as impact factor (IF). Such metrics are
intended to quantify a researchers’ productivity, which
can be used as objective measures for determination of
research funding and academic positions.3,4 However,
these measures primarily emphasize citation rate within
the scientific community and do not account for
research attention throughout the much broader gen-
eral public. With the increasing popularity of open-
access journals coupled with reliance on social media
for health information sharing,5,6 traditional means of
assessing research impact may fail to represent the true
impact of a scientific work by medical researchers and
health care practitioners. As such, medical researchers
and health care practitioners are unable to fully grasp
the influence of a publication by exclusively evaluating
a work’s bibliometrics.
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Table 1. Altmetric Attention Score Calculation

Social Media Outlet Weight

News 8.0
Blog 5.0
Policy document 3.0
Patent 3.0
Wikipedia 3.0
Twitter 1.0
Peer review (Publon, PubPeer) 1.0
Googleþ* 1.0
F1000 1.0
Weiboy 1.0
Syllabi (Open Syllabus) 1.0
LinkedIn 0.5
Reddit 0.25
Facebook 0.25
YouTube 0.25
Pinterest 0.25
Q&A (Stack Overflow) 0.25
Mendeley readers 0 (tracked but not considered

in calculation)

*Not trackable since 2019, but historical data kept. The total score is
calculated as a function of the social media weights listed in the table.
yNot trackable since 2015, but historical data kept.
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The Altmetric Attention Score (AAS) is derived from a
weighted algorithm based on the volume of social
media attention of a given research work and was
developed to better represent the distribution and
viewership of research by accounting for social media
and other nontraditional means of distribution.7,8 The
score considers attention of research publications on
sources such as news outlets, blogs, LinkedIn, Twitter,
and YouTube, each with differing importance in the
AAS, and has been associated with citation rates across
medical specialties.9,10

The AAS has been used to identify the most impactful
articles in sports medicine such as the anterior cruciate
ligament (ACL),11 the rotator cuff,12 and the medial
ulnar collateral ligament (MUCL).13 The purposes of
this study were to use the top 100 articles pertaining to
the shoulder labrum to understand the impact that
social medial platforms have on the dissemination of
shoulder research and to highlight bibliometric factors
associated with AAS scores to offer insight into the
impact that social media platforms have on the
dissemination, attention, and citation of shoulder
research publications. We hypothesized that the ma-
jority of the top 100 articles about the shoulder labrum
would be original clinical research from the United
States, would be published in a small group of journals,
and that Level of Evidence (LOE) would be associated
with the AAS.

Methods

Article Selection Criteria
On January 24, 2023, the Altmetric Explorer database

(Digital Science; Holtzbrinck Publishing, Stuttgart,
Germany) was searched for articles pertaining to the
labrum of the shoulder. The PubMed Medical Subject
Headings term “shoulder labrum” was entered into the
Altmetric Explorer. After stratification by descending
AAS, title and abstract review was performed, with
articles unrelated or not focused on the labrum of the
shoulder being excluded. The 100 articles pertaining to
the labrum of the shoulder with the greatest AAS scores
were included for analysis. The overall AAS score,
calculated and updated in real time, is determined by
averaging relatively weighted social media activity
scores that an article receives as well as the number of
cumulative citations an article receives (Table 1). The
AAS includes activity from multiple online platforms,
including Facebook, Twitter, and LinkedIn. There is no
limit to the AAS an article receives, as a study can
continue to accumulate mentions over time. Articles
that have received no online attention or mentions
obtain a score of 0. All Altmetric variables from Table 1
were considered in the analysis.
Secondary bibliometric factors pertaining to each

study were collected in accordance with previous
studies. These article characteristics included journal,
article title, date of publication, highest degree obtained
by the first author, number of authors, number of ac-
ademic institutions, geographic region of origin of the
publication, open access status of the publication,
disclosure of any conflict of interest (presence or
absence of general self-reported conflict of interest),
subject of study, study design, LOE, and the number of
referenced studies. Similar to previous Altmetric
investigations, study design was classified as either
original clinical research (prospective/retrospective
cohort, caseecontrol, case series/report, randomized
controlled trial [RCT]), systematic review or meta-
analysis, review articles, basic science or biome-
chanics, or other. Article topics were basic science/
biomechanics, diagnostics/imaging, epidemiology/eti-
ology, treatment (including injections or surgical in-
terventions), rehabilitation/return to play, outcomes,
and other. The institutional affiliation of the corre-
sponding author was used to identify the geographic
origin of the article from either the United States,
Europe, or other. The LOE was determined by the
Center for Evidence-Based Medicine criteria, with RCTs
and systematic review/meta-analysis of Level I studies
constituting Level I, nonrandomized cohort studies
constituting Level III studies, case series representing
Level IV studies, and editorials and expert opinions
constituting Level V.14

Statistical Analysis
All statistical analyses were performed with Stata,

version 16.1 (StataCorp, College Station, TX). Normality
was verified with the ShapiroeWilks test and was not



MOST IMPACTFUL SHOULDER LABRUM ARTICLES 3
achieved for any of the included variables. Bibliometric
and Altmetric characteristics were summarized by
descriptive statistics using means with standard de-
viations for continuous variables and frequencies with
percentages for categorical variables. A multivariable
linear regression analysis was conducted to determine
the association between article characteristics and AAS.
Statistical significance was defined as P < .05.

Results
The Altmetric Database query yielded 619 studies

published between 1990 and 2022. After screening for
articles that fit our inclusion criteria, this investigation
used AAS to identify and sequentially identify the top
100 most impactful articles generating online attention
that pertained to the labrum of the shoulder. A total of
47 articles were excluded from the search, including 27
publications that were unrelated to the labrum and 20
that did not focus on labral pathologies. The median
number of years since publication was 5 years (inter-
quartile range [IQR] 1-9 years). The overall mean and
standard deviation for the AAS was 24.85 � 55.51, with
a range of 7 to 460 (median: 11). The included articles
represented 35 journals, with 62 articles attributed to 3
journals and their open access companions: American
Journal of Sports Medicine (AJSM; 33%), Arthroscopy: The
Journal of Arthroscopic & Related Surgery (Arthroscopy;
19%), and the Journal of Shoulder and Elbow Surgery
(JSES; 10%). Most studies were Level IV evidence
(32%), followed by Level III (16%). A large proportion
of studies did not have a designated LOE (27%) and
included literature reviews, infographics, and basic sci-
ence/biomechanical investigations. Eleven articles were
Level I evidence. The top 4 articles identified in this
study had AAS scores that were substantially greater
Table 2. Multivariate Linear Regression Model for Key Publicatio

Variable Regression Coeffici

Reference: subscription access
Open access 22.83

Reference: no general COI
COI e11.24

Reference: Non-M.D./D.O.*

M.D. or D.O. 14.02
Reference: not from North America

Continent of origin: North America 9.36
Reference: before 2017

Year: after and including 2017 2.09
Number of authors e2.35
Number of institutions 9.12
Level of Evidence e7.74
Journal impact factor 0.65
Number of references 0.25
Number of citations 0.01

COI, conflict of interest.
*Other author degrees include B.S., M.S., Ph.D., M.D. Ph.D., M.D. M.B
yIndicates statistical significance at P < .05 level.
(AAS �160) than all other included articles, which
were substantially lower (AAS �82). Three of the 4
articles with the greatest AAS included 2 meta-analyses
and 1 RCT (Level I evidence), whereas the fourth was a
diagnostic imaging study (Level IV). Two of the articles
were published in the British Journal of Sports Medicine,
one in AJSM, and the other in American Journal of
Roentgenology. A complete summary of all included
bibliometric and Altmetric characteristics can be found
in Appendix Table 1 and Appendix Table 2, respec-
tively, both available at www.arthroscopyjournal.org.
The most common article type was original clinical
research (73%), with the most common subgroup be-
ing a case series (26; 36% of original research articles).
The most common article topics were diagnostics/im-
aging (33%) and treatment of labral pathologies (33%).
Of the included studies, 64% originated from within
the United States, 21% originated from Europe, and
15% were published outside of the United States and
Europe. A large portion of the included articles specif-
ically focused on SLAP tears (41%).
A total of 3193 Twitter mentions (median 13, IQR:

3-23) and 280 Facebook mentions (median 0, IQR 0-2)
were identified from the 100 included articles. A
multivariable linear regression model incorporating all
bibliometric characteristics collected from included
studies was constructed to determine the influence of
each factor on the AAS (Table 2). This model demon-
strated only LOE was statistically significant and asso-
ciated with the AAS, with an additional mean increase
in the AAS of 9.63 (95% confidence interval
2.29-16.95; P ¼ .011) for every decrease in an article’s
numerical LOE value. The regression analysis demon-
strated that citation rate was not significantly associated
with the AAS (P > .05).
n Characteristics, Citations, and the Altmetric Attention Score.

ent 95% Confidence Interval P Value

e4.29 to 49.95 .098

e36.35 to 13.86 .376

e15.15 to 43.18 .342

e16.66 to 35.36 .477

e24.21 to 28.39 .875
e8.24 to 3.53 .429
e1.53 to 19.78 .092
e15.36 to e0.12 .047y

e0.08 to 1.38 .080
e0.29 to 0.79 .365
e0.06 to 0.08 .686

.A., M.D. M.S., M.D. M.P.H., and P.T.

http://www.arthroscopyjournal.org
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Discussion
Original clinical research studies performed in the

United States or Europe published in 1 of 3 sports
medicine journals receive the most online attention, as
measured by AAS, of all studies on the shoulder
labrum. The only variable associated with greater AAS
was a decreasing numerical LOE.
The majority (57%) of most viewed labral papers

identified here were published in 3 journals: AJSM,
Arthroscopy, and JSES. The current 5-year IFs for these
journals are 8.076,15 4.433,16 and 3.883,17 respectively.
This represented the 2nd, 6th, and 24th highest IF out
of the 86 orthopaedic journals, respectively. Preferen-
tial social media promotion of articles from well-known
journals mirrors trends depicted previously in the
literature for the ACL in which 65% of articles were
published in AJSM, British Journal of Sports Medicine, or
Journal of Orthopaedic & Sports Physical Therapy11 and
MUCL in which 72% were AJSM, Orthopaedic Journal of
Sports Medicine, or JSES.13 Conflicting orthopaedic
literature exists on whether an association exists be-
tween journal IF and AAS, with some studies reporting
no association,18,19 including ours, and others demon-
strating an association.20,21

Of top labral papers, 64% were performed in the
United States and 21% were from Europe. This mirrors
what has been reported on the ACL and MUCL top
articles by AAS, with a majority of articles by authors
based in the United States.11,13 In contrast, more top
rotator cuff articles were conducted in Europe (44%)
than in the United States (25%).12 Further, when only
looking at articles published in 5 English-language or-
thopaedic journals (3 North American, 2 European),
Kunze et al.21 found that publication in North America
was associated with greater AAS score, although the
generalizability of this finding to our article collection,
which includes articles from 35 different journals, is
limited. In contrast, we report no association with
country of origin and AAS score (P ¼ .577).
Seventy-three percent of articles included were clin-

ical research studies, which aligns with literature on
ACL and MUCL, in which original research represented
60% and 74% of their cohort.11,13 When stratified by
LOE, nearly half of studies were Level III or IV evidence
(48%), whereas Level I and Level II evidence represent
11% and 6% of studies, respectively. This represents a
lower numerical LOE than reported in the top MUCL
papers, in which no level I studies were represented,13

but similar results to the top rotator cuff articles in
which meta-analysis and randomized control trials
represent 29% and 15% of studies, respectively.13

Multivariate regression model demonstrated a signifi-
cant correlation between decreasing numerical LOE
(i.e., greater LOE) and AAS. These findings suggest that
greater-quality research studies on the shoulder labrum
are being disseminated more on social media than
studies with lower LOEs.
Citation rate was not associated with AAS. In contrast,

a positive association between AAS and citations has
been reported for general orthopaedic literature,20,22

arthroplasty,20 and hand.23 However, these analyses
excluded studies within the last 2.5 to 4 years to allow
for more representative data on citation counts, which
may be delayed years past the date of publication. Of our
top 100 papers identified, 11 were published in the year
before analysis (2022) and, of these, only 3 had accrued
citations in that time. The inclusion of these studies in
our analysis may have prevented us from identifying an
association between AAS score and citation count. Par-
rish et al.19 reported that, when including recent articles,
only 2 articles were included on both the top 100 spine
articles by AAS and top 100 spine articles by citation
count over the same period. Here we opted to include all
studies published at the time of analysis because it takes
advantage of one of the most commonly cited advan-
taged of the AASdthe prompt availability of a metric for
an article’s impact.24,25 The inclusion of these studies
may provide a better representation of the current top
shoulder labrum articles.

Limitations
There are several limitations to this study and to the use

of AAS. First, though our study identified papers ranging
from 1990 to 2022, there is an inherent bias toward
increased online attention for more recent studies. A
review of articles from 3 shoulder and elbow journals
found that more than 50% of article tweets occurred
between the time of online and print publication.26 Thus,
the top articles identified here do not represent the most
important studies on the shoulder labrum; rather, it is a
representation of those studies that have obtained the
most online attention. Second,AAShas been criticized as
a reflection of the popularity of an article to the public,
but not the quality of the research.27,28 In our study, we
control for the popularity of the research topic through
our inclusion criteria and look at other variables associ-
ated with articles, but we are unable to evaluate other
factors that could reflect popularity as opposed to
research quality, such as prestige of institution per-
forming the research or novelty of presented results.
Despite an article having a high AAS, readers must
remain critical of the literature to determine the quality
of their conclusions. Lastly, many orthopaedic journals
and authors also use Instagram to disseminate their
research to colleagues, but Instagram is not included in
the AAS. These articles may be underrepresented here.

Conclusions
Top articles on the shoulder labrum, as defined by

high AAS score, are most commonly original clinical
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research published in 1 of 3 sports medicine journals
and performed in the United States or Europe. A
decreased numerical LOE is associated with an increase
in AAS score, but there is no association between AAS
score and citation rate.

Disclosure
The authors (A.S.V., L.F., W.J., A.C., A.H., F.P.T.,

K.B.F.) report no conflicts of interest in the authorship
and publication of this article. Full ICMJE author
disclosure forms are available for this article online, as
supplementary material.
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