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Background: Academic conferences are sources of novel research that can influence clinical decision making. Orthopaedic
surgery maintains a relatively high rate of publication compared with other surgical subspecialties, and sports medicine con-
ferences hold an even higher rate within the subspecialty. The American Orthopaedic Society for Sports Medicine (AOSSM) annual
meetings have been shown to have among the highest rates of publication for accepted abstracts.

Purpose: To determine differences between 2-year publication rates of poster and podium abstracts accepted into the AOSSM
annual meetings and identify factors associated with publication.

Study Design: Cross-sectional study.

Methods: The AOSSM archives were queried for all accepted poster and podium presentations for annual meetings from 2011
through 2015. Google Scholar and MEDLINE databases were used to determine which abstracts transitioned into journal articles.
Publication rates were compared based on publication 2 years following presentation. Logistic regression was performed to
demonstrate which variables were most correlated with successful publication. Data on publication impact factor and number of
citations were collected by use of the InCites database.

Results: Of 628 abstracts accepted during this period, 265 were poster presentations and 363 were podium presentations.
Overall, 44.7% of abstracts presented were accepted into peer-reviewed journals within 2 years of presentation. No statistical
difference was found between poster and podium presentations for journal publication (P = .328). Poster presentations were
published in journals with statistically lower impact factor (P = .005) and had a statistically lower number of citations (P < .001)
compared with podium presentations. Multivariate logistic regression analysis demonstrated that only humber of authors was
correlated with publication (P = .003).

Conclusion: Podium and poster presentations accepted into AOSSM conferences had equal rates of publication within 2 years
and should influence decision making equally. The relative impact of podium presentations appeared to be greater, which suggests
that the AOSSM selects podium presentations that will have greater clinical impact. Increasing number of coauthors was the only
factor found to be correlated with publication.
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Academic conferences offer the opportunity to disseminate
up-to-date information on current research topics in a vari-
ety of fields. The information disseminated through these
conferences and peer-reviewed journals can directly affect
clinical decisions and patient care. As such, quality metrics
of abstracts presented at conferences are an important
investigative topic. In surgical subspecialty conferences,
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publication rates of abstracts presented range from 37.8%
to 47%.'"18 Knowledge of the factors associated with liter-
ature publication rates after presentation at such meetings
can directly benefit researchers on the cutting edge of new
medical developments across a variety of clinical and aca-
demic settings.

The American Orthopaedic Society for Sports Medicine
(AOSSM) annual meetings are large-scale international
conferences that present a variety of clinical and basic sci-
ence abstracts within the field of orthopaedic sports medi-
cine. Previously, the abstracts from the AOSSM annual
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meetings have had the highest publication rate (67.1%) of
all orthopaedic conferences.'® Prior studies have demon-
strated the rate of publication for abstracts presented at
other orthopaedic conferences to range from 40.1% to
61%.4591922 Additionally, podium presentations have
been found to be more impactful than posters, based on a
higher publication rate. Sprague et al'® reported that the
most common self-reported barriers to publication 5 years
after presentation at the American Academy of Orthopae-
dic Surgeons (AAOS) Annual Meeting in 1996 were lack of
time to prepare a manuscript, ongoing recruitment for
studies, and disputes with coauthors.

Factors such as study design, sample size, multiple
authors, and nonnegative studies with positive results have
been previously reported to influence publication in peer-
reviewed journals or increase time to publication.®2° No
investigation has explored the influence of these variables
on publication of abstracts from any contemporary confer-
ence of sports medicine. The objective of this study was to
determine the current rate of publication for poster and
podium abstracts presented at the AOSSM annual meet-
ings and to determine factors associated with publication.
We hypothesized there would be a comparable rate of pub-
lication between poster and podium presentations.

METHODS

Archives of the AOSSM annual meetings (open and Spe-
cialty Day meetings) from 2011 to 2015 were used as a
database for collection of abstract titles, authors, and insti-
tution geography. Abstracts selected for awards during con-
ferences were also noted. The Google Scholar and
MEDLINE databases were queried separately for each title
and author combination. To account for title changes of
abstracts, keywords and author names were used in the
search query to ensure inclusion of all abstracts.

Whether an abstract was eventually published, the jour-
nal name, journal impact factor, number of coauthors of
publication, times cited, and time from conference to pub-
lication were collected. Two-year publication rates were
established by analyzing rates of publication of articles
published electronically within 730 days. Data on journal
impact factor were collected from the InCites database
(2015 Journal Citation Reports; Clarivate Analytics,
2017). Each article was categorized by study design. The
following 10 categories were used: prospective cohort, ret-
rospective cohort, randomized controlled trial, animal/
cadaveric study, case-control study, systematic review,
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radiographic study, case series, medical education study,
or database study, as an adaptation from the author guide-
lines of The American Journal of Sports Medicine (AJSM).!
Studies were also categorized into either prognostic, thera-
peutic, diagnostic, or economic and decisional analysis to
assign levels of evidence based on the classification stan-
dards of The Journal of Bone and Joint Surgery.?! Basic
science studies that involved animals or cadavers were not
assigned a level of evidence.

Statistical analysis was performed by use of R Studio
software version 1.0.143 (R Foundation for Statistical Com-
puting). Chi-square and ¢ tests were conducted to measure
independence of variables. A logistic regression was created
by use of publication as a binomial outcome, with the fol-
lowing variables: abstract study design, population size,
number of authors, level of evidence, and whether the data
were presented as poster or podium. Statistical significance
was indicated at P < .05.

RESULTS

From all open and Specialty Day meetings of the AOSSM
between 2011 and 2015, a total of 645 abstracts were ana-
lyzed. During these meetings, 265 poster presentations and
380 podium presentations took place. A mean +SD of 53.0 +
20.7 posters were presented per year, while 76.0 + 11.5
podium presentations were given per year. Of the 628
abstracts, 327 (50.7%) were published as of August 2017
in peer-reviewed journals that are indexed by either Google
Scholar or PubMed. A mean of 110 and 19 abstracts were
presented at each open and Specialty Day annual meeting,
respectively. The mean time to publication was 341.4 +
395.2 days. The mean number of authors on each publica-
tion was 5.5 + 2.0. Podium presentations that were selected
for awards had a higher rate of publication than those that
were not (P = .044). No difference was found between poster
and podium abstracts in the number of authors per manu-
script from 2011 to 2015 (r = 0.594, P = .668) (Table 1).
Abstracts were published in journals with a mean journal
impact factor of 4.3 + 1.9. No statistical difference was
found in the 2-year publication rate between poster and
podium presentations (P = .328). From publication trends
over time, a difference in the publication rate between pos-
ters and podiums was noted only in 2015 (Figure 1).

No statistical difference was found between the mean
number of poster abstracts versus podium abstracts
selected for presentation per year (Table 2). A statistically
greater number of podium abstracts were accepted for
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TABLE 1
Analysis of Publication Rates of AOSSM Abstracts,
2011 to 2015

Poster Podium Overall
Overall published, % 46.4 53.7 50.7
(P =.083)
2-year publication 42.3 46.3 44.7
rate, % (P = .328)
Publication rate after 2 4.2 7.4 6.0
years, % (P =.096)
Time to publication, d* 346.4 + 353.1 338.2 + 420.1 341.4 £+ 395.2
(P = .856)
No. of authors® 5.6+2.1 5.5+2.0 55120
(P = .668)
Impact factor® 3.9+2.0 45+1.8 43+19
(P =.005)
Times cited” 19.7+23.8 33.7+40.9 28.4+36.0
(P < .001)
Total 265 380 645

“Values are expressed as mean + SD. Bolded P values indicate
statistically significant between-group difference.
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Figure 1. Two-year publication rate of abstracts presented
during AOSSM annual meetings, 2011 to 2015. Podium ver-
sus poster comparison was significant only in 2015 (P = .039).
A statistically significant decrease was noted in the number of
poster presentations accepted as manuscripts (P = .035).

publication per year compared with poster abstracts (P <
.001). A difference in 2-year publication rates between
poster and podium presentations was noted only in 2015
(P = .035) (Figure 1). Poster presentations were published
in journals with statistically lower impact factor (P = .005).
When published, poster presentations also had a statisti-
cally lower number of citations (P < .001) than podium
presentations.

The majority of accepted presentations (42.1%) were
retrospective in nature, followed by prospective cohort
studies (42.0%) (Table 3).
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TABLE 2
Publication Trends for AOSSM Abstracts, 2011 to 2015

Publication
2011 2012 2013 2014 2015 Total Rate, %

Posters selected 30 68 65 31 71 265 —
for
presentation

Posters selected 16 37 24 12 23 112 46.4
for
publication®

Podiums 65 64 76 87 88 380 —
selected for
presentation

Podiums 35 28 31 38 44 176 53.7
selected for
publication®

“Publication was measured 2 years from the date of presenta-
tion.

Abstracts from the AOSSM annual meetings were pub-
lished in a total of 49 unique journals. Most studies were
not published in any journal (49.3%). Of those published,
the majority of abstracts were accepted in AJSM (29.1%). A
statistical difference was found between the acceptance of
posters (49.2%) versus podium presentations (68.8%) in
AJSM (P < .001).

Within the levels of evidence, studies were further cate-
gorized as therapeutic (n = 444), diagnostic (n = 125), prog-
nostic (n = 58), or economic and decision analyses (n = 18).

Logistic regression using publication rate as a binomial
outcome with respect to study design, level of evidence,
number of authors, and study population size was calcu-
lated. Only the number of coauthors was statistically cor-
related with the likelihood of publication: A greater number
of coauthors resulted in a higher rate of publication
(P = .003) (Table 4).

DISCUSSION

The overall publication rates of abstracts presented at the
AOSSM conferences from 2011 to 2015 was 50.7%, and the
2-year publication rate was 44.7%. The lack of difference
in the 2-year publication rate between podium and poster
abstracts (P = .328) may reflect an improvement in quality
of posters that are being presented at the AOSSM confer-
ence over time.>”%13 However, our analysis still indicates
that podium presentations were published in journals
with a higher impact factor and were cited more often
compared with poster presentations (P = .005 and P <
.001, respectively), which suggests that the AOSSM is still
selecting more impactful abstracts as podium presenta-
tions. Significantly more podium presentations were
accepted per year because the Specialty Day conference
is exclusive to podium presentations, although our analy-
sis on rates of publication should be unaffected by this.
According to our analysis, the AOSSM selects poster and
podium presentations of high quality that have an equal
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TABLE 3
Analysis of Publication Rates for AOSSM Abstracts Stratified by Study Design

Study Design n Publication Rate, % Population Size, No. of Patients® Time to Publication, d*

Prospective cohort study 119 42.0 251.7 £ 374.3 410.0 £ 309.9
(P =.058)

Retrospective cohort study 126 42.1 496.8 + 1364.3 265.1 £ 225.0
(P =.051)

Randomized controlled trial 30 46.7 224.9 + 367.6 195.2 + 242.0
(P =.722)

Cadaveric/animal study 96 61.5 20.4+21.5 280.0 £ 377.1
(P =.013)

Case-control study 48 54.2 212.0 £ 4754 409.3 £ 302.7
(P = .533)

Systematic review 11 63.6 179+ 245 18.3 + 330.1
(P = .356)

Retrospective radiographic study 53 41.5 101.5 + 186.3 475.3 £ 428.6
(P = .205)

Case series 109 56.9 94.1 + 164.3 360.4 + 343.4
(P =.144)

Medical education study 6 66.7 34.7+21.2 270.3 £ 172.6
(P = .405)

Database study 24 50.0 886,629.6 + 4,174,617.2 248.7 +233.5
(P =.981)

“Values are expressed as mean + SD. Bolded P value indicates statistical significance.

TABLE 4
Multivariate Logistic Regression Analysis of Variables
Associated With Publication of AOSSM Abstracts®

P Value Odds Ratio (95% CI)
Study design .130 1.09 (0.97-1.22)
No. of authors .003 1.24 (1.08-1.22)
Population size 492 0.54 (0.11-2.57)
Poster/podium .066 1.70 (0.96-3.00)
Level of evidence .299 0.85 (0.62-1.16)

“Bolded P value indicates statistical significance.

likelihood of dissemination into peer-reviewed journals.
This suggests that clinicians attending the AOSSM
conferences should value information from both podium
and poster presentations with regard to clinical decision
making.

This study updates previous results by Kinsella et a
who analyzed data from 2006 to 2010. Our measured pub-
lication rate was lower than that reported by Kinsella
et al'® (67.1%), although an equal percentage of abstracts
were published in AJSM compared with that analyzed by
Kinsella et al'® from 2006 to 2010 (57.5% vs 56.9%, respec-
tively). The publication rate for the AOSSM conferences
remain higher than previously reported publication rates
for meetings of the AAOS, Musculoskeletal Tumor Society,
Arthroscopy Association of North America, and Interna-
tional Society of Arthroscopy, Knee Surgery, and Sports
Medicine.?3-%7-11:12.15 Mhe publication rate following
presentations at the Arthroscopy Association of North
America meeting increased from 49% in 2008-2012 to
67.1% in 2011-2014.

1’13

The seemingly lower publication rate described in the
present study may be attributable to increased competition
among sports medicine journals or increased selectivity of
AJSM due to its right-of-refusal policy. The AOSSM
requires submission to AJSM for first right of refusal for
all abstracts presented at the annual conference. This rule
means that the scientific society has first preference to pub-
lish abstracts presented at its annual meeting, which is also
reflected by the higher rate of publication in this journal.
However, refusal for publication in this journal may subse-
quently delay publication substantially and account for the
reduced publication rates reported within this study. An
additional consideration is the 2013 launch of the Ortho-
paedic Journal of Sports Medicine (OJSM), which is also
published by the AOSSM, as this journal published an addi-
tional 4.8% of abstracts at these meetings. The included
dates of the present study captured this journal in its
infancy. As this journal has grown substantially since, at
present there are likely a greater number of publications
and citations from OJSM.

The equalization of publication rates between poster and
podium presentations may also reflect an increase in both
quality and volume of research being performed. The over-
all time to publication was 341.4 + 395.2 days, which is less
than previously reported values by Bhandari et al® (528 +
365 days) and Frank et al® (474.5 + 438 days). Shorter times
to publication and higher rates of publication in comparison
with other conferences suggest that presentations at the
AOSSM are based on studies that are more complete. Both
posters and podiums saw a decline in 2-year publication
rates from 2011 to 2015, but this trend was statistically
significant only for poster presentations (P = .035). This
trend may highlight an increase in competitiveness in the
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sports medicine literature that coincides with a greater
amount of research being performed.

From the logistic regression analysis, the number of
coauthors was the only variable found to be statistically
significant in the likelihood of eventual publication. Assum-
ing that authorship is granted only for valuable contribu-
tions to the study, this reinforces the idea that collaboration
influences success in orthopaedic literature. AJSM and
most sports medicine journals do not have strict authorship
limits; however, they request signed forms to validate con-
tribution of all authors to the preparation of a manuscript.
As competition for publication increases over time, collab-
oration may become an effective strategy for researchers to
consider when planning future investigations. Synchroniz-
ing efforts and pooling resources, either within the same
institution or across multiple institutions, may allow inves-
tigators to plan more complex studies with greater clinical
impact.'® The number of authors of a publication has been
shown to have a linear relationship with number of times
an article is cited in high-impact journals.® Additionally,
investigators who had greater numbers of coauthors were
reported to have more publications, although this is likely
due to continued collaborative efforts after completion of an
initial collaborative study.!* A greater number of authors
may also reflect institutions with larger resources from
staffing of in-training residents, fellows, research assis-
tants, or PhDs. Regarding future work, this finding may
re-emphasize the value of not restricting the number of
authors in sports medicine research, as this was found to
be significantly associated with success of a publication.
However, this practice is valid only if all authors contribute
to the research; adding authors to increase the chance of
publication would not be supported.

Study design was not found to be a significant factor
related to publication, according to our logistic regression
analysis. However, univariate chi-square analysis showed
that cadaveric and animal studies were statistically corre-
lated with publication success. A factor that may contribute
to this finding is that cadaveric and animal studies involve
data collection over a short period of time, which may allow
for faster time to publication. Additionally, these studies do
not pose any risk to human participants and thus gain
approval by institutional review boards more quickly. Fur-
ther, no follow-up is required, which suggests that cadav-
eric studies may be closer to completion at the time of
abstract presentation compared with clinical studies that
report on incomplete and midterm patient cohorts. Cadav-
eric and animal studies involve greater start-up costs with
respect to specimen collection, staffing, biomechanical
apparatus, and laboratory setup, which will drive more
thorough planning prior to data collection.

Similar to this study, Baweja et al® found no correlation
of level of evidence with publication rate. Higher level evi-
dence studies often require the greatest amount of follow-
up and additional research. For this reason, results may not
be publishable in the near future. This is an important
consideration during scientific meetings, as these higher
impact studies may be incomplete and require additional
follow-up. The present study analyzed trends in publication
over time to suggest that the quantity and competitiveness
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of orthopaedic research have increased. These trends also
suggest that poster and podium presentations have compa-
rable quality and that clinical decision making should not
be limited to podium presentations at high-quality confer-
ences such as the AOSSM annual meetings. Future
research aimed at identifying reasons for failure in publish-
ing these abstracts would be valuable in corroborating
these findings.

Limitations of this study include using a 2-year postpre-
sentation time point for publication rate rather than 3
years. Data retrieved from this study suggest that the mean
time to publication is approximately 1 year. Further, we
found that the publication rate at 2 years following presen-
tation was 4.2% and 7.4% for posters and podiums, respec-
tively (P = .114). The likelihood of publishing after the
2-year marKk is relatively low, and it is likely that projects
remaining unpublished after this duration may be either
abandoned or considerably modified from their original pre-
sentation. Number of times cited is a time-dependent var-
iable, as articles published earlier are more likely to have
additional citations. This creates some bias in this mea-
surement; however, given that the independent variable
was posters and podiums that were presented through all
years, this does not confer bias in comparison. Analyzing
the publication trends at 2 years following presentation
allowed for uniform measure of trends across all 5 years.

This study is also limited to trends drawn over a 5-year
span, although it was compared with a previous study that
analyzed the previous 5 years for historical comparison.'?
Further limitations include the inability to obtain data with
regard to number of abstracts submitted each year,
although we can extrapolate from other literature that
demonstrates a decreasing abstract acceptance rate over
time in the general orthopaedic literature.®*7%13

CONCLUSION

Podium and poster presentations accepted into AOSSM
conferences have equal rates of publication in 2 years. The
relative impact of podium presentations appears to be
greater, which suggests that the AOSSM selects abstracts
for podiums that will have greater clinical impact. Studies
with a greater number of authors was the only factor found
to be correlated with publication.
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