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Abstract

Background: Medical journalsincreasingly promote published content through social media platforms such as Twitter. However,
gastroenterology journals still rank below average in social media engagement.

Objective: We aimed to determine the engagement patterns of publications in gastroenterology journals on Twitter and evaluate
the impact of tweets on citations.

Methods: Thiswas aretrospective cohort study comparing the 3-year citations of all full-length articles published in five major
gastroenterology journalsfrom January 1, 2012, to December 31, 2012, tweeted by official journal accounts with those that were
not. Multivariate analysis using linear regression was performed to control for journal impact factor, time since publication, article
type, frequency of reposting by other users (“retweets’), and media addition to tweets. Secondary analyses were performed to
assess the associations between article type or subtopic and the likelihood of social media promotion/engagement.

Results: A total of 1666 articleswere reviewed, with 477 tweeted by the official journal account. Tweeting an article independently
predicted increased citations after controlling for potential confounders (B coefficient=13.09; P=.007). There was significant
association between article type and number of retweets on analysis of variance (ANOVA) (P<.001), with guidelines/technical
reviews (mean difference 1.04, 95% CI 0.22-1.87; P<.001) and meta-analyses/systemic reviews (mean difference 1.03, 95% ClI
0.35-1.70; P<.001) being retweeted more than basic science articles. The manuscript subtopics most frequently promoted included
motility/functional bowel disease (oddsratio [OR] 3.84, 95% Cl 1.93-7.64; P<.001) and education (OR 4.69, 95% Cl 1.62-13.58;
P=.004), while basic science papers were less likely tweeted (OR 0.154, 95% CI 0.07-0.34; P<.001).

Conclusions; Tweeting of gastroenterology journal articlesindependently predicted higher 3-year citations. Wider adoption of
social mediato increase reach and measure uptake of published research should be considered.

(J Med Internet Res 2021;23(5):€25252) doi: 10.2196/25252
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: visibility among both mainstream audiences and health
Introduction professionals. Unlike traditional media, social media differsin
Socia mediaisplaying an increasingly important rolein health its ability to curate content (using tools like hashtags) and to

care as an inexpensive way to improve accessibility of medical  fecilitate engagement by readers and viewers. It is often
information. In recent years, medical journals have created challenging to stay abreast of all newly published datafrom the

accounts on social mediato share published content and improve multitude of scientific journalswithin agiven medical specialty.
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Social media promotion may help narrow the range of what is
considered most relevant to target audiences and/or newsworthy.

Twitter isthe prime social mediaplatform for online discussion
with 335 million active monthly usersworldwide and more than
500 million “tweets’ per day [1]. The content of each tweet is
restricted to 280 characters and may contain links to external
websites. Each tweet is visible to followers of the account, and
individuals can engage by reposting (ie, “retweeting”) content
in their own Twitter feeds or “liking” posts.

Twitter activity may predict publication and overall journa
performance. A prior study found a significant association
between Twitter followers of an official journal account and
both the journal impact factor and total citations [2], with an
estimated 1% increase in journal citations for every 0.62%
increasein Twitter followers. Among adult and pediatric urology
journals, having an official Twitter account was found to be
associated with a greater impact factor [3,4]. Following a
targeted effort to promote published articles to their 700
followers, the Journal of Neurointerventional Surgery saw a
“substantial increase” of 1500 visitstoitsscientific content [5].

The effects of social media exposure of published research in
gastroenterol ogy remain unclear. More specifically, theimpacts
on citations and patterns of social media promotion of these
publications are also unknown. While the process that journals
employ to select and promote articleson social mediaislargely
opaque and likely not random, we may be able to glean the
patterns of social media amplification and control for
confounders like manuscript type and subject matter.
Characterizing these patterns may serve to highlight areas that
are lacking exposure or reflect what journals perceive as most
relevant to the general public.

The primary aim of this study was to determine if social media
promotion by gastroenterology journal Twitter accounts is
associated with greater number of citations. We also aimed to
determine if there is preferential promotion of certain types of
publications and subtopics by gastroenterology journals on
Twitter.

Methods

Thiswas aretrospective cohort study assessing the citations of
all full-length articles published in five major peer-reviewed
gastroenterology ~ journals  (American  Journal  of
Gastroenterology, Clinical Gastroenterology and Hepatol ogy,
Gastroenterology, Gastrointestinal Endoscopy, and Pancreas)
from January 1, 2012, to December 31, 2012. These journals
and this date range were selected for the following reasons: to
allow sufficient time for citations to accrue, to account for the
diminishing impact of a tweet over time, and to select a year
where all five journals appeared on social media.

The number of citations in academic literature as of November
15, 2015, according to Google Scholar was compared between
articles tweeted by the official journal accounts and those that
were not. Google Scholar has been previously used in similar
research to quantify citations [6]. Publications were further
categorized by manuscript type and subtopic. Manuscript types
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included prospective research, retrospective research, basic
science, meta-analyses and systematic reviews, guidelines and
technical reviews, case reports, video publications, and
editorials. Manuscript subtopics included esophagus, gastric,
small bowel, colon, liver, pancreas, biliary, motility and
functional bowel disease, cancer, basic science, quality
improvement, cost-effectiveness, inflammatory bowel disease,
endoscopy, education, and microbiome. Multiple assignments
for subtopics were permitted.

The mean number of citations between tweeted articles and
those that were not tweeted by the official journal accountswere
compared using Student t test. To detect an independent
association between social media promotion on Twitter and
Google Scholar citations, multivariate analysis using linear
regression was performed to control for the 2012 journal impact
factor (as published by Thomson Reuters), time since
publication, and article type. Among articlesthat were tweeted,
the overall associations between manuscript types and number
of citationswere assessed using analysis of variance (ANOVA).
Pai rwise comparisons of manuscript typeswith regard to number
of citations were performed using the Bonferroni method.

To evaluate the likelihood of specific subtopics being promoted
on social media by gastroenterology journas, the rates of
tweeted manuscripts for each subtopic were compared to those
not containing the corresponding subtopic using the chi-squared
test. Multivariate analysis was performed using logistic
regression, controlling for potential confounders including the
specific journal, manuscript type, and number of citations.
Results of regression analyses are expressed asraw coefficients
to demonstrate the effect of each variable on citations and to
better generalize these results to other settings or populations.

All statistical analyses were performed using SAS Version 9.4
(SAS Ingtitute).

Results

Intotal, 1666 gastroenterology articleswerereviewed, with 477
having been tweeted by official journal accounts. In 2012,
Gastrointestinal Endoscopy published 451 articles, Pancreas
published 242 articles, American Journal of Gastroenterology
published 226 articles, Gastroenterology published 473 articles,
and Clinical Gastroenterology and Hepatology published 274
articles (Table 1). On univariate analysis, articles that were
tweeted had a significantly higher number of citations compared
with nontweeted articles (36.9 vs 27.4, P=.04) (Figure 1). On
multivariate analysis, tweeting of an article (3 coefficient=13.09,
P=.007) was independently associated with increased citations
after controlling for potential confounders (Table 2). Not
surprisingly, the duration since publication (in days) wasfound
to be a predictor for increased citationsin the linear regression
model. Among tweeted articles, those that were retweeted (a
possible proxy for strong public interest or colleague
endorsement) also had higher citations compared with those
that were not retweeted (72.3 vs 17.6, P=.004) (Figure 1),
although this did not reach statistical significance in the
multivariate model (B coefficient=23.2, P=.28), likely dueto a
small sample size.
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Tablel. Characteristicsof thearticlesin thefive gastroenterology journals (Twitter promotion, impact factor, total citations, and frequency of publication

by manuscript type and subtopic).

Characteristic Journal Total (N=1424)
AJG? cGHP Gastro® GIEY Pancreas
(N=226) (N=274) (N=473) (N=451) (N=242)
Tweeted, n 31 69 70 137 170 477
Not tweeted, n 195 205 403 314 72 1189
2012 impact factor 7.282 5.627 11.675 4.878 2.386 N/AE
Totd citations, n 11,286 6008 21,264 8336 3201 50,095
Manuscript type, n
Prospective studies 7 38 50 118 59 342
Retrospective studies 54 86 35 102 42 319
Basic science studies 10 1 159 6 106 282
Meta-analyses, systematic reviews 39 26 37 23 14 139
Guidelines, technical reviews 7 18 4 25 2 56
Editorials 34 38 58 42 5 177
Case reports 1 67 129 122 14 333
Videos 4 0 1 13 0 18
Publication subtopic, n
Pediatric 6 4 8 9 2 29
Esophagus 29 38 33 55 0 155
Gastric 14 12 33 44 1 104
Small bowel 22 24 27 35 0 108
Colon 53 47 65 9% 0 259
Liver 26 75 151 10 2 264
Pancreas 10 28 40 59 234 371
Biliary 8 19 19 47 1 94
Motility/functional 35 9 8 5 0 57
Cancer 22 43 89 85 124 363
Basis science 11 3 189 3 109 315
Quality improvement 19 24 21 47 4 115
Cost-effectiveness 1 6 2 0 1 10
Inflammatory bowel disease 30 26 32 4 0 92
Endoscopy 35 59 27 362 14 497
Education 2 1 9 7 0 19
I nfectious disease/microbiome 16 7 16 3 0 42

8AJG: American Journal of Gastroenterology.
PCGH: Clinical Gastroenterology and Hepatol ogy.

CGastro: Gastroenterology.
dGIE: Gastrointestinal Endoscopy.
EN/A: not applicable.
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Figure 1. Comparison of citations between articles that were tweeted and those that were not tweeted. Primary tweets. analysis of all manuscripts
(n=1666) comparing tweeted articles and nontweeted articles; retweets: anaysis of al tweeted manuscripts (n=477) comparing articles that were

retweeted at least once and articles without retweets.
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Table 2. Multivariate linear regression analysis assessing the predictors of the number of Google Scholar citations among all articles published by five

major gastroenterology journalsin 2012 (N=1666, tweeted n=477).

Variable B3 coefficient (SE) P vaue
Tweeted article 13.09 (4.82) .007
Time since publication (days) 0.06 (0.02) .003
Journal
GIE? Reference Reference
Gastro? 37.8(5.65) <.001
AJGS 23.8(6.71) <.001
cGHd 3.18(6.12) 60
Pancreas -12.2(7.12) .09
Manuscript type
Prospective studies Reference Reference
Retrospective studies -8.88 (6.20) A5
Basic science studies -23.5(7.02) <.001
Meta-analyses/systematic reviews 26.0 (7.98) .001
Guidelines, technical reviews 52.8 (11.5) <.001
Editorials -41.9(7.42) <.001
Case reports -43.2 (6.40) <.001
Videos -21.8(19.2) 26

8GIE: Gastrointestinal Endoscopy.

bGastro: Gastroenterol ogy.

€AJG: American Journal of Gastroenterol ogy.
dCGH: Clinical Gastroenterology and Hepatol ogy.

On univariate analysis, articles identified in the categories of
pancreas (odds ratio [OR] 3.80, P<.001), cancer (OR 2.20,
P<.001), and quality improvement (OR 2.05, P=.003) were
associated with increased Twitter promotion, while small bowel
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(OR 0.62, P=.05) and basic science (OR 0.63, P=.002) articles
were associated with less social media exposure.

After controlling for other covariates, including other manuscript
subtypes, on multivariate analysis, the subtopics of motility and
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functional bowel disease (OR 3.84, 95% CI 1.93-7.64, P<.001),
cancer (OR 1.392, 95% Cl 1.016-1.909, P=.04), education (OR
4.69, 95% CI 1.62-13.58, P=.004), and quality improvement
(OR 241, 95% CI 1.52-3.84, P<.001) were independently

Chiang et d

associated with increased promotion on Twitter, while basic
science articleswere significantly lesslikely to be tweeted (OR
0.154, 95% Cl 0.07-0.34, P<.001) (Figure 2).

Figure 2. Number of publications (both tweeted and nontweeted) in 2012 by subtopic among the five journas included. IBD: inflammatory bowel

disease.
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A significant overall association between article type and
citations was noted on ANOVA (P<.001), with
guidelinesitechnical reviews (mean 90.23, SD 355.57),
meta-anal yses/systemic reviews (mean 75.22, SD 124.85), and
prospective studies (mean 42.96, SD 54.26) having the most
citations. On multivariate analysis using prospective studies as
a reference, guidelines/technical reviews (B coefficient=52.8,
P<.001) and meta-analyses/systemic reviews (B coefficient=26,
P=.001) were significantly more likely to be cited, while basic
science articles (3 coefficient=—23.5, P<.001), case reports (3

Figure 3. Mean number of retweets by article type.

coefficient=—43.2, P<.001), and editorials (B coefficient=—41.9,
P<.001) had significantly fewer citations (Table 2). Among
tweeted articles, there was a significant association between
article type and number of retweets on ANOVA (P<.001). On
pairwise comparison, guidelines/technical reviews (mean
difference 104, 95% CI 0.22-1.87, P<.001) and
meta-analyses/systemic reviews (mean difference 1.04, 95%
Cl 0.22-1.86, P<.001) were being retweeted significantly more
than basic science articles (Figure 3). Mediaadditionsto tweets
were not associated with the number of citations or retweets.
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Discussion

Principal Findings

Our study showed that social media promotion of
gastroenterology journal publicationson Twitter independently
predicted a greater number of Google Scholar citations in 3
years after controlling for journal impact factor, type of article,
and time since publication.

We aso found that tweeted articles that were retweeted had
significantly increased citations, perhaps areflection that public
engagement with these tweets might predict further academic
interest. Our study also demonstrated that guidelines/technical
reviews and meta-analyses/systematic reviews are among the
most heavily promoted article types by official journal accounts
on Twitter. Articles involving motility/neurogastroenterology,
cancer, education, and quality improvement were independently
associated with increased social media exposure, while basic
science manuscripts were less promoted. This may reflect the
perceived areas of public interest in gastroenterology and
influence perception of gastroenterology research, resulting in
potential secondary impacts on factors, such asfunding. Further
studies are needed to eval uate why these promotional differences
exist and how this might affect research funding availability,
public interest, and clinical and epidemiological outcomes.

As done in studies from other disciplines, Twitter was chosen
given that it is the predominant mainstream social media
platform where journal publications are regularly promoted,
where academic discussion exists, and where analytics are most
readily available. The evidence regarding the association
between Twitter promotion and publication citations has varied
across different disciplines. One study of 20 ecological journals
showed a similar positive correlation between social media
exposure and citations, independent of time since publication
and impact factor [7]. In the American Journal of Psychiatry,
a study of 438 published articles suggested that a greater
frequency of Twitter mentions was associated with more
citations [8]. One study of 286 articles from the Journal of
Medical Internet Research showed that highly tweeted articles
were 11 times more likely to be highly cited and that Twitter
mentions in the first 3 days could predict highly cited articles
[6].

However, this observation was not consistent across al
disciplines. Inarandomized trial of social mediaimpact on 243
publications from Circulation, there was no significant
association between social media exposure and 30-day article
website views according to Google analytic data[9]. Therewere
also no differences noted by article subtype (referring to the
general categories of clinical, population, or basic science
articles). One study of all 1.4 million biomedical publications
between 2010 and 2012 found a wesk correlation between
Twitter mentions of journal articlesand traditional bibliometric
indicators, although the authors concluded that Twitter mentions
did not reflect traditional research impact [10].

The number of annual citations by ajournal isused to calculate
ajournal’simpact factor [11]. Historically, journal impact factor
has been directly correlated with citations, as impact factor is

https://www.jmir.org/2021/5/e25252

Chiang et d

theratio of the number of citationsto the number of publications
by ajournal in agiven year. Google Scholar was chosen asthe
source of citations given its inclusivity of citations among all
sources, unlike Web of Science and Scopus, which only consider
citationsfromwithin journalslisted in their libraries. However,
some researchers have raised concerns that certain tactics can
be used to boost the journal impact factor, such as publishing
more review articles, strategic publication timing, and internal
citations. Citations also take time to accumulate. Social media
may therefore play another rolein measuring the societal impact
of an individua article. As aresult, other metrics collectively
known as “adtmetrics” which include not only number of
citations, but also social media views and engagement,
references by databases, and news media, are emerging [12].

In our study, guidelines and reviews published in major
gastroenterology journalswere the most heavily promoted types
of manuscripts on social media. This promotional pattern may
be a result of known interest in these articles, given existing
knowledge that guidelines and reviews accrue more citations
than other publication types, and they may be more relevant to
a broader audience that includes general clinicians and
practitioners[13]. For gastrointestinal subtopics, our finding of
functional bowel disease and cancer articles asthe most tweeted
is also not surprising. Communities for these conditions are
very active on social media, and journals may be preferentially
promoting these articles knowing the discussion and engagement
they tend to generate. Moreover, the high general prevalence
of functional bowel conditions and the increased interest
cancer-related topicstend to generate in the lay mediamay also
play rolesin the higher social media activities of these articles.

Social media engagement by the gastroenterology community
is lagging behind other medical subspecialties. Adoption of
Twitter by journals still varies widely by specialty, with 70%
of the 20 leading radiology journals on Twitter, but only 28.1%
of general medical journals and 39% of urological journals on
Twitter [2,14]. Latest data suggest that the proportion of overall
tweeted gastroenterology publications (7.8%) falls below the
average rate of Twitter promotion (9.4%) of all medical journal
articles[10]. A survey of 265 gastroenterologistsin 2015 found
that 82.1% of respondents did not access social media for
journals or other educational purposes, and 47.7% reported
never having used any form of social media. Thisisin contrast
to patient acceptance of social media, where 84.4% (n=112) of
inflammatory bowel disease patients and 72.9% (n=68) of
chronic viral hepatitis patients favored interaction with health
care professionals on social media[15]. This dynamic may be
improving in recent years, asthere has been agrowing presence
of gastroenterologists and young physicians on social media.

Onelimitation of thisstudy istheinability to establish causality
and elucidate the potential mechanisms of social mediaimpact
on citations. Articles addressing subjects of higher interest or
“more popular” topics (therefore, more highly cited) may be
selectively tweeted at a higher frequency. For instance, social
media promotion has been associated with greater downloads
of journal articlesin clinical pain sciences, which could suggest
greater readership as a catalyst for future citations [16]. The
radiology community has observed agreater distribution of web
links to published articles on Twitter [14]. In fact, the effect of
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social media on journal article readership has been previously
demonstrated in astudy of the Journal of the American College
of Radiology, which showed that a planned Twitter-based
discussion increased monthly website journal article views by
31.4%, unique visitors by 20.0%, and website visits by 25.5%
[17]. In a randomized controlled study of the same journal,
Twitter promotion of publicationswasindependently associated
with significantly greater weekly webpage visits (18.2 vs 7.6
page visits) [17]. Another study showed that 7 out of 11
radiology journals new to Twitter experienced increases in
impact factor after 1 year [14].

Moreover, it is unknown if social media alone can be credited
for greater citations or if social mediais smply one arm of a
larger promotional effort that includes other avenues, such as
pressreleasesfor traditional mediacoverage. Itisworth noting,
however, that because the initial promotional tweet precedes
article downloads and subsequent citations, it is not possible
for the number of citations to cause a reactionary increase in
social media presence for that particular article. Additionally,
various journals may adopt different methods to selectively
promote certain subtopics or manuscript types (such as
guidelines) on social media. To best account for these biases,
we controlled for subtopics and manuscript types in the
multivariate analysis. Another potential limitation was the
potential overestimation of baseline academic impact using
Google Scholar citations. Though Google Scholar may include

Chiang et d

duplicate citations or citations of a paper in anonpeer-reviewed
publication without scholarly relevance, the Google algorithm
isstandard and therefore objectively compares citation volume.

Conclusion

In conclusion, social media promotion on Twitter of
gastroenterology publicationsindependently predicted agreater
number of citations in 3 years in this exploratory study.
Publications and researchers should consider wider adoption of
social mediato increase reach and measure uptake of published
research. Social media promotion of publications can not only
potentially boost journa citations, but also help define the
societal impact of an individual article and thus influence
academic promotion. However, beyond citations and academic
uptake, journals and physicians should be aware of other benefits
of social mediafor professionals, patients, and family members.
In addition to academic productivity, it isimportant to recognize
how social media could have other important roles in public
health. For instance, social media may help propel academic
medicine by informing other professionals. Moreover, it isour
public health responsibility as a medical community to serve
as primary sources of accurate up-to-date medical information
onlinein order to preservetheintegrity of what readers consume.
Internally, social media can provide an open forum for
discussion, boost professional and institutional recognition,
attract referrals for trial enrollment and research purposes, and
perhaps encourage funding to sustain academic research.
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