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Correlation Between Social Media
Posts and Academic Citations of
Orthopaedic Research

Abstract

Introduction: The objectives of this study were to quantify

adoption of social media for the dissemination of original research

in orthopaedic research and to determine the correlation between

academic citations and social medial posts among recent

orthopaedic publications.
Methods: An Internet-based study was performed of 835 articles

from three orthopaedic journals from 2018 to 2019. The number of

academic citations for each article was determined using Google

Scholar and Web of Science. The number of social media posts

was determined using Twitter. The correlation between academic

citations and social media posts was calculated using the

Spearman rank correlation coefficient.
Results: The average number of academic citations per article

was 4.6 on Google Scholar and 2.6 on Web of Science. The

average number of social media posts per article was 3.6, which

consistedof 1.1 tweets and2.5 retweets. Thenumber of academic

citations per article was weakly correlated with the number of

social media posts, tweets, and retweets.
Discussion: There is a positive relationship between social media

posts and academic citations of recent orthopaedic research. Use

of social media differs among journals and authors, which may

represent opportunities to leverage social media platforms to

more effectively dissemination novel research findings.

The use of social networking and
microblogging platforms for novel

information in orthopaedic surgery has
risen in recent years amongpatients and
physicians alike.1-6 Web-based social
media platforms are increasingly used
to share and disseminate original sci-
entific research. Many academic jour-
nals have adopted Twitter profiles to
have a greater social media presence,
both within the academic community
and the general public.7,8 Currently,

Twitter is the most commonly used
social media platform for the dissemi-
nation of medical research, account-
ing for more than 80% of online posts
of musculoskeletal research,9 with
more than 300 million active monthly
users.10

Quantitative analyses of socialmedia
posts of orthopaedic surgery research
publications are limited. Furthermore,
the relationship between social media
posts of orthopaedic surgery research
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and conventional metrics of research
impact, such as academic citation, is
not well understood.
The objectives of this study were (1)

to quantify adoption of social media
for the dissemination of original
research by three high-impact ortho-
paedic surgery journals and (2) to
determine the correlation between
academic citations and social media
posts among recent orthopaedic sur-
gery research publications. Our null
hypothesis was that no correlation
between academic citations and social
media posts exists among orthopaedic
surgery research publications.

Methods

An Internet-based correlation study
was performed without human sub-
jects, and thus, institutional review
board approval was deferred. This
study comprised all original scien-
tific research articles from three high-
impact orthopaedic surgery journals,
Clinical Orthopaedics and Related
Research (CORR), the Journal of the
American Academy of Orthopaedic
Surgeons (JAAOS), and the Journal
of Bone and Joint Surgery (JBJS),
published in printed volumes from
January 2018 to December 2019.
Editorials, commentaries, review ar-
ticles, technique articles, short reports,
case reports, conference proceedings,
and errata were excluded. A final
sample of 835 original full-length
scientific research articles, including
210 articles from CORR, 177 articles
from JAAOS, and 448 articles from
JBJS, were included for analysis.
The number of academic citations

for each article was determined using
Google Scholar and Web of Science,
both web-based platforms that index
research publications and meta-
data from multiple databases across
academic disciplines. Social media
posts of each article were assessed
using Twitter, a social networking
platform with over 300 million

active monthly users.10 The total
number of social media posts on
Twitter was determined for each
article. The total posts were sub-
divided into original tweets and re-
tweets. Moreover, social media posts
were assessed for official tweets by
the publisher, journal, or national
organization or tweets by an author.
All data were collected between
April 1, 2020, and April 3, 2020.
Descriptive statistics for academic ci-

tations and social media posts were cal-
culated. The correlations between
academiccitationsandsocialmediaposts
were calculatedusing theSpearman rank
correlation coefficient and depicted
graphically to show pairwise relation-
ships. Comparisons of social media uti-
lization among journals were performed
using analysis of variance (ANOVA).
Citationdiscordant publications, defined
as publications with both academic cita-
tions and social media posts, but with at
least 10 times more academic citations
than social media posts or vice versa,
were studied as a particular subset of
interest. The standard significance crite-
ria of a = 0.05 was used.

Results

The number of academic citations
and social media posts were deter-
mined for 835 orthopaedic surgery
research publications (Table 1). The
average number of academic cita-
tions per article was 4.6 on Google
Scholar and 2.6 on Web of Science.
The average number of social media
posts per article was 3.6, consisting
of 1.1 tweets and 2.5 retweets. There
were on average 0.3 official tweets
and 0.03 author tweets per article.
Earlier publication was moderately
correlated with a greater number
of citations on Google Scholar (r =
0.61, P , 0.0001) and Web of Sci-
ence (r = 0.59, P , 0.0001). Publi-
cation date had no significant
correlation with the number of social
media posts (P = 0.8).

The number of academic citations
per article on Google Scholar was
weakly correlatedwith the number of
social medial postings (r = 0.10, P =
0.005, Figure 1, A), the number of
tweets (r = 0.11, P = 0.002, Figure 1,
B), and the number of retweets (r =
0.08, P = 0.03, Figure 1, C). Simi-
larly, the number of academic cita-
tions per article on Web of
Science was weakly correlated with
the number of social medial postings
(r = 0.09, P = 0.009, Figure 2, A), the
number of tweets (r = 0.09, P =
0.007, Figure 2, B), and the number
of retweets (r = 0.07, P = 0.04,
Figure 2, C).
The number of official tweets had

no significant correlation with aca-
demic citation onGoogle scholar (P =
0.4) or Web of Science (P = 0.2).
Similarly, the number of author
tweets had no significant correlation
with academic citation on Google
scholar (P = 0.2) or Web of Science
(P = 0.5). Post hoc power analysis
showed that a sample size of 835
had greater than 80% power in
detecting a significant correlation
coefficient of 0.1.
No significant difference existed in

social medial postings (P = 0.09), the
number of retweets (P = 0.1), or the
number of author tweets (P = 0.7)
among the three journals. However,
the number of tweets (P = 0.04) and
the number of official tweets (P ,
0.0001) significantly differed among
the three journals, with CORR dem-
onstrating the highest social media
utilization, followed by JBJS and
JAAOS.
Twenty-eight citation discordant

publications were identified. Eighteen
publications had at least 10 times the
academic citations than social media
posts (five arthroplasty, three general
interest, three oncology, two spine,
two foot and ankle, two shoulder, and
1 pediatric). Nine publications had at
least 10 times the social media posts
than academic citations (three general
interest, two arthroplasty, two
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trauma, 1 foot and ankle, and 1 shoul-
der).Comparisonof citationdiscordant
publications showed no difference in
publishing journal (P = 0.9), but the
publications with a discordantly high
number of social media posts were
published later (P , 0.0001).

Discussion

The role of social media platforms in
orthopaedic research has expanded
in recent years. Both patients and
surgeons increasingly look to social
media platforms such as Twitter to
communicate, educate, and dissemi-
nate information,1-6 and many aca-
demic journals have adopted Twitter
profiles in response.7,8 In this study,
through a systematic analysis of

recent research publications in three
high-impact orthopaedic surgery
journals, we have shown that social
media posting is weakly, but mark-
edly, correlated with academic cita-
tion. Although each of the three
journals demonstrated a presence on
social media, the notable differences
in social media utilization between the
journals may represent an opportu-
nity to more effectively share pub-
lished research by leveraging online
platforms.
Conventional academic citation of

researchpublications is a long-standing
and reliable metric of research impact
and productivity and is clearly corre-
lated with academic rank11-13 and
research funding.14However, there are
disadvantages to conventional aca-
demic citations. The impact of primary

research publications may be under-
represented if subsequent publications
cite secondary sources or review ar-
ticles.9 Moreover, academic citations
often require many years to accrue,
whereas social media mentions are
often a more immediate measure of
scholarly impact.9,15 Finally, conven-
tional academic citations fail to cap-
ture the impact of research on readers
who do not publish or cite themselves
and therefore may not be the most
complete metric of the societal impact
of scholarly works. For this reason,
some authors argue that alternative
metrics, such as social mediamentions,
should be considered when measuring
scientific impact.15,16

Our findings are in agreement with
the previous literature. Evaniew et al9

performed a systematic review of

Figure 1

Graph showing scatter plots with regression lines showing the number of Google Scholar academic citation versus (A) total
number of social media posts, (B) number of tweets, and (C) number of retweets.

Table 1

Number of Academic Citations and Social Media Posts of Orthopaedic Research Publications From 2018 to 2019
(Mean 6 SD)

Academic
Citations

(Google Scholar)

Academic
Citations (Web
of Science)

Twitter
Posts Tweets Retweets

Official
Tweets

Author
Tweets

CORR 3.9 6 4.5 2.5 6 2.8 4.5 6 6.3 1.2 6 1.1 3.3 6 5.6 0.7 6 0.8 0.026 0.14
JAAOS 2.5 6 2.9 1.2 6 1.7 2.3 6 9.6 0.9 6 1.0 1.4 6 9.4 0.036 0.21 0.026 0.13
JBJS 5.9 6 10.1 3.2 6 5.6 3.8 6 11.4 1.1 6 1.5 2.7 6 10.7 0.2 6 0.4 0.036 0.20

Total 4.6 6 8.0 2.6 6 4.5 3.6 6 10.0 1.1 6 1.3 2.5 6 9.4 0.3 6 0.6 0.036 0.17

CORR = Clinical Orthopaedics and Related Research, JAAOS = Journal of the American Academy of Orthopaedic Surgeons, JBJS = Journal of
Bone and Joint Surgery
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randomized controlled trials of
musculoskeletal conditions published
between 2011 and 2014 and found a
median of two online postings per
research publication and a weak sig-
nificant correlation with academic
citation. Similarly, Kunze et al17 stud-
ied conventional academic citations
and alternative metrics of original
research in five high-impact orthopae-
dic surgery journals in 2016 and
found a weak association between the
Altmetric Attention Score and citation
rate. Our results support a positive
relationship between socialmedia posts
and academic citations of orthopaedic
research; however, although adoption
of social media platforms continues
to increase among researchers and
journals, the strength of correlation
between social media posts and aca-
demic citations has not increased.
Moreover, social media utilization
differs markedly across journals, and
official tweets are a notable driver of
this difference. As expected, we have
shown that longer time since publica-
tion is correlated with a greater num-
ber of academic citations. However,
this temporal relationship was not
demonstrated with social media posts,
which supports the theory that social
media dissemination of research occurs
more rapidly after publication and is
not subject to the same time delay as
conventional citations.

There are limitations to this study.
First, the study focused on research
publications from 2018 to 2019.
Given the rapidly evolving adoption
of social media, we confined our
study to these recent years to best
capture current trends; however, the
number of conventional academic
citations will likely continue to grow
in the years to come. Second, only
three orthopaedic surgery journals
were studied. Although these three
journals are certainly not exhaustive
of the orthopaedic literature, high-
impact journals were chosen, and
more than 800 publications were
included, which we believe is an
accurate representation of the current
orthopaedic landscape. Third, there
are questions pertaining to the social
media posts of orthopaedic surgery
research publications that are outside
of the scope of this study. We are
unable to comment on the content,
quality, and accuracy of social me-
dia posts because these clearly do
not undergo the peer-review pro-
cess inherent to academic citations.
Although we have found that more
recent publications are more likely to
accrue a discordant number of social
media posts, our study was not de-
signed to identify factors that make a
publication “go viral” onametrics of
online research dissemination, such
as the number of news mentions,

downloads, or shares, are difficult or
impossible to quantify.
Social media platforms are increas-

ingly used and effective means of
sharing original research and have
been largely adopted in orthopae-
dic surgery. Social media mentions
represent a more rapid and, in some
ways, a more equitable assessment of
the societal impact of research than
conventional academic citations. We
have demonstrated a weak but signif-
icant correlationbetween socialmedia
posts of recent orthopaedic surgery
research publications and conven-
tional academic citations. Utilization
of social media varies between jour-
nals and between authors, which may
represent opportunities to leverage
online platforms to more effectively
share novel research findings.
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