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BACKGROUND: Abstracts accepted at scientific meetings
are often not subsequently published. Data on publica-
tion rates are largely from subspecialty and surgical
studies.
OBJECTIVE: The aims of this study were to 1) determine
publication rates of abstracts presented at a general in-
ternal medicine meeting; 2) describe research activity
among academic general internists; 3) identify factors
associated with publication and with the impact factor of
the journal of publication; and 4) evaluate for publication
bias.
DESIGN: Retrospective cohort study.
PARTICIPANTS: All scientific abstracts presented at the
Society of General Internal Medicine 2009 Annual
Meeting.
MAIN MEASURES: Publication rates were determined by
searching for full-text publications in MEDLINE. Data
were abstracted regarding authors’ institution, research
topic category, number of study sites, sample size, study
design, statistical significance (p value and confidence
interval) in abstract and publication, journal of publica-
tion, publication date, and journal impact factor.
KEY RESULTS: Of the 578 abstracts analyzed, 274
(47.4%) were subsequently published as a full article in
a peer-reviewed journal indexed in MEDLINE. In a multi-
variable model adjusting for institution site, research top-
ic, number of study sites, study design, sample size, and
abstract results, publication rates for academic general
internists were highest in the areas of medical education
(52.5%, OR 5.05, 95% CI 1.57–17.25, reference group
Veterans Affairs (VA)-based research, publication rate
36.7%), mental health/substance use (67.7%, OR 4.16,
95% CI 1.39–13.06), and aging/geriatrics/end of life
(65.7%, OR 3.31, 95% CI 1.15–9.94, p = 0.01 across
topics). Publication rates were higher for multicenter
studies than single-institution studies (52.4% vs. 40.4%,
OR 1.66, 95% CI 1.10–2.52, p = 0.04 across categories).
Randomized controlled trials had higher publication rates
than other study designs (66.7% vs. 45.9%,OR2.72, 95%
CI 1.30–5.94, p = 0.03 across study designs). Studies with
positive results did not predict higher publication rates

than negative studies (OR 0.89, 95% CI 0.6–1.31, p =
0.21).
CONCLUSIONS: This study demonstrated that 47.4% of
abstracts presented at a general internalmedicinenation-
al conference were subsequently published in a peer-
reviewed journal indexed in MEDLINE.

KEY WORDS: general internal medicine; abstracts; publication rates;

impact factor; publication bias.
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INTRODUCTION

While research presentations at scientific meetings are often
the initial method of sharing new research findings among the
academic community, peer-reviewed publications are essential
for the validation and dissemination of research findings.
Despite this, studies suggest that more than half of the ab-
stracts accepted to national meetings are never published; a
Cochrane review demonstrated a mean publication rate of
44.5% across medical and surgical specialties.1 Of the 79
reports identified by the Cochrane review, only two studies
were classified as focusing on internal medicine.1 Upon fur-
ther review of these two studies, the vast majority of abstracts
analyzed were found to be from subspecialty meetings. The
first study, published in the Australian and New Zealand
Journal of Medicine, included abstracts from 17 different
society meetings, the majority of which were subspecialty
meetings.2 The second study, published in Nederlands
Tijdschrift voor Geneeskunde, included abstracts from 54
meetings comprising surgery, medicine, and non-clinical med-
icine.3 Outside of this review, we identified one published
study from general internist research, but this study focused
on research in medical education.4 None of the identified
reports have exclusively identified publication rates from all
abstracts presented at a meeting of general internists.
Academic general internal medicine is a relatively new field

that has grown substantially over the last several decades.5

General internist researchers tend to investigate broad medical
areas that do not fit neatly into other medical subspecialties, or
topics that span many subspecialties, such as patient–
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physician communication, end-of-life care, medical ethics,
health care delivery, health economics, and chronic disease
management.6 Academic internists have participated in the
foundation of research in evidence-based medicine, patient–
physician communication, and health outcomes.7 The Society
of General Internal Medicine (SGIM) is a national medical
society, and is the primary academic home for academic
general internists, with over 3000 active members. An SGIM
task force report defined the role of general internists,
recommending that internists engage in research focused on
Bhigh-value, comprehensive, and longitudinal care^ in the
areas of chronic disease management, prevention, health care
quality, cost control/effectiveness, population health, doctor–
patient communication, and medical education.7

Given the importance of academic general internists in
advancing important areas of research, and considering that
the rate of abstract conversion to publication for general inter-
nists is unknown, we sought to determine the peer-reviewed
publication rates of scientific abstracts initially presented at an
SGIM annual meeting and to describe the research topics that
academic general internists emphasize and publish. The SGIM
annual meeting is the premier meeting for academic general
internists to present a wide spectrum of clinical and transla-
tional medicine and medical education research.8 We also
sought to determine factors associated with publication in
general and with higher-impact publications in the setting of
general internal medicine research. Lastly, given the impor-
tance of publishing negative results, especially in the setting of
aggregation of data into systematic reviews and meta-analy-
ses, we examined whether there was publication bias favoring
abstracts reporting statistically significant results.

METHODS

We conducted a retrospective cohort study of abstracts sub-
mitted to the SGIM 2009 annual meeting. We chose the 2009
meeting based on a review of the literature, as research has
shown that more than 95% of published articles are published
within 5 years of presentation,1 and most publications occur
within 3 years of presentation.9,10 For our analysis, we includ-
ed all abstracts of original research and excluded all case
vignettes and innovations in medical education.
For the primary outcome, we determined subsequent pub-

lication by searching keywords from the title and author in the
MEDLINE database. If this approach did not yield results, we
searched for various combinations of keywords in the title
alone or in combination with the authors’ names. The title,
methods, and results of the published article were compared to
the original abstract to confirm the corresponding publication.
Research was considered published if we identified a
matching full-length article using this search strategy. We
considered a Bbrief report^ a published article, because it is
subject to peer review and indexed in MEDLINE. Research
was considered unpublished if we were unable to obtain

results via either search method. We completed the search in
March 2015.
To describe the research breadth of academic general inter-

nists, we also extracted the submission category that was
chosen by the author for presentation at the national SGIM
meeting. We analyzed the presentation frequency and publi-
cation rates for these topics. We examined other potential
associations with subsequent publication, including institution
(community, academic), number of study sites (single, multi-
center U.S., multicenter international), sample size, study de-
sign (randomized controlled trials, systematic reviews/meta-
analyses, and "other"—defined as non-experimental studies,
including observational, case–control, and qualitative studies),
statistical significance (p value and confidence interval) in
abstract and final publication, journal of publication, and
publication date. We determined the impact factor of the
journal of the published article using Clarivate Analytics
Web of Science, extracting the impact factor in the year the
article was published.
To evaluate for publication bias, we defined positive results

as statistically significant results, with any reported p value
less than 0.05 for any of the tested hypotheses. We examined
all abstracts and published articles for the presence or absence
of statistically significant results.
Multiple logistic regression was applied to evaluate a mul-

tivariable model of factors associated with publication. All
tested covariates—institution site, research topic, number of
study sites, study design, sample size and abstract
results—were included in this model. The association between
these covariates and journal impact factor for published man-
uscripts was assessed by nonparametric analysis of variance
(Kruskal–Wallis) tests, given the skewed nature of journal
impact factors. Statistical significance was set at p < 0.05 in
all analyses. Statistical analyses were conducted using SAS
Version 9.3 software (SAS Institute Inc., Cary, NC). This
study was deemed exempt by the Mayo Clinic Institutional
Review Board.

RESULTS

Of the 578 analyzed abstracts, 274 (47.4%) were subsequently
published as a full article in a peer-reviewed journal within
5 years of presentation, and 235 (40.7%) abstracts were pub-
lished within 3 years of presentation. The mean time to pub-
lication was 19.5 months.
The most common submission categories were health

disparities/vulnerable populations (15.2%), medical education
(13.8%), organization of care and chronic disease manage-
ment (12.1%), clinical epidemiology/health care effectiveness
research (10.9%), and quality of care/patient safety (9.5%).
Together, these five categories represent over 60% of the
abstracts presented. However, the topical areas which were
most likely to be published included medical education (pub-
lication rate 52.5%, OR 5.05, 95% CI 1.57–17.25, reference
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group Veterans Affairs (VA)-based research, publication rate
36.7%), mental health/substance use (67.7%, OR 4.16, 95%
CI 1.39–13.06), and aging/geriatrics/end of life (65.7%, OR
3.31, 95% CI 1.15–9.94, p = 0.01 across topics).
In multivariable analyses, only the number of study sites

and the study design were associated with higher publication
rates (Table 1). Publication rates were higher for U.S. multi-
center studies than single institutions (52.4% vs. 40.4%, OR
1.66, 95% CI 1.10–2.52, p = 0.04). Randomized controlled
trials were more likely to be published than other study de-
signs (66.7% vs. 45.9%, OR 2.72, 95% CI 1.30–5.94, p =
0.03), while systematic reviews/meta-analyses were not more
likely to be published than other study designs (50.0% vs.
45.9%, OR 1.23, 95% CI 0.33–4.44). Publication rates were
not associated with sample size or type of institution (academ-
ic vs. community).
We assessed the impact of publications according to insti-

tution specified in the abstract, topic, number of study sites,
study design, sample size, and abstract result (Table 2). There
were significant differences in the impact factor of the journal
of publication based on the submission category, with the
highest median impact factors identified for cancer research
(19.0), quality of care and patient safety (3.9), aging/geriatrics/
end of life (3.9), and preventative medicine (3.9). The median
impact factor was higher for multicenter trials than for single-

site studies (3.2 vs. 2.6, p = 0.002). Systematic reviews/meta-
analyses were associated with a higher median impact factor
than randomized controlled trials and observational studies
(8.2 vs. 3.9 vs. 2.8, p = 0.008). There was no association
between median impact factor and type of institution (academ-
ic vs. community) or abstract result (positive vs. negative).
Abstracts with positive and negative results had similar

publication rates (OR 0.89, 95% CI 0.60–1.31, p = 0.21; Ta-
ble 1). Of the 134 abstracts that were subsequently published
with positive results, the subsequently published article also
reported positive results in 120 cases (89.6%). Of the 115
abstracts reporting negative results, the subsequently pub-
lished article also reported negative results in 91 cases
(79.1%). The median impact factor of positive-result abstracts
versus negative results was not statistically different (3.3 vs.
2.8, p = 0.05; Table 2).

DISCUSSION

We identified an overall publication rate of 47.4% within
5 years of presentation; given the relative youth of the field
of academic general internal medicine, this finding is
reassuring and is consistent with previous research on publi-
cation rates in other fields.1 Regarding the content areas in

Table 1 Multivariable Results from Logistic Regression for Outcome of Publication of Abstracts Submitted to the 2009 SGIM Annual Meeting

Variable N (%) %
Published

Odds
ratio

95% Confidence
interval

p

Site Community 24 (4.2%) 25.0% Ref. Ref. 0.051
Academic 554 (95.8%) 48.4% 2.58 0.997–7.60

Topic VA-based research 30 (5.2%) 36.7% Ref. Ref. 0.01
Health disparities/vulnerable populations 88 (15.2%) 42.0% 1.34 0.54–3.37
Medical education 80 (13.8%) 52.5% 5.05 1.57–17.25
Organization of care and chronic disease management 70 (12.1%) 44.3% 1.28 0.50–3.31
Clinical epidemiology/health care effectiveness re-
search

63 (10.9%) 44.4% 1.38 0.53–3.61

Quality of care/patient safety 55 (9.5%) 45.5% 1.45 0.55–3.85
Aging/geriatrics/end of life 35 (6.1%) 65.7% 3.31 1.15–9.94
Preventive medicine 32 (5.5%) 37.5% 1.01 0.33–3.03
Mental health/substance abuse 31 (5.4%) 67.7% 4.16 1.39–13.06
Clinical decision-making and economic analysis 19 (3.3%) 57.9% 2.50 0.72–8.97
Women’s health 15 (2.6%) 66.7% 3.22 0.85–13.42
Cancer research 12 (2.1%) 41.7% 1.11 0.25–4.54
Global health/preparedness 10 (1.7%) 40.0% 0.62 0.07–4.70
Other* 38 (6.6%) 36.8% 1.06 0.37–3.02

Number of study sites Single site 235 (40.7%) 40.4% Ref. Ref. 0.04
Multicenter, USA 330 (57.1%) 52.4% 1.66 1.10–2.52
Multicenter, international 13 (2.2%) 46.2% 2.73 0.50–16.85

Study design Other† 527 (91.2%) 45.9% Ref. Ref. 0.03
Randomized controlled trial 39 (6.7%) 66.7% 2.72 1.30–5.94
Systematic review/meta-analysis 12 (2.1%) 50.0% 1.23 0.33–4.44

Sample size ≤50 74 (12.8%) 41.9% Ref. Ref. 0.07
51–100 58 (10.0%) 50.0% 1.27 0.61–2.67
101–250 105 (18.2%) 41.0% 0.87 0.44–1.69
251–500 93 (16.1%) 48.4% 1.28 0.63–2.58
501–2000 84 (14.5%) 51.2% 1.36 0.66–2.82
>2000 128 (22.1%) 57.8% 1.74 0.87–3.48
Unknown 36 (6.2%) 25.0% 0.50 0.18–1.25

Abstract result Negative 247 (42.7%) 46.6% Ref. Ref. 0.21
Positive 276 (47.8%) 48.6% 0.89 0.60–1.31
Not Applicable 55 (9.5%) 45.5% 0.39 0.13–1.11

*BOther^ topics include health policy/advocacy/social justice, hospital-based medicine, medical humanities and ethics, personal/professional
development, and research methods
†BOther^ study designs were defined as non-experimental studies, including observational, case–control, and qualitative studies
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which academic general internists present and publish, we
found that health disparities, medical education, and chronic
disease management were the most frequently presented
topics, and that research in medical education, mental health,
and geriatrics had the highest publication rates. Multicenter
studies were more likely to be published than single-site
studies, and randomized controlled trials had higher rates of
publication than systematic reviews/meta-analyses, and obser-
vational studies. Additionally, we identified associations be-
tween the impact factor of publication and number of study
sites, study design, sample size, topic of research, and abstract
result. We did not identify publication bias, as abstracts with

positive and negative results were equally likely to be
published.
Our findings support the diversity of publications and

important research contributions by general internists
across biomedical research, including health disparities,
medical education, chronic disease management, health
care effectiveness, and quality of care. These topics
correspond to emerging research needs in the United
States, as identified in the statement by the SGIM task
force.7 While general internists are presenting research
on these important topics, however, most of these ab-
stract categories reached publication less than 50% of
the time. This would imply that although general inter-
nists have identified and addressed important gaps in
research, barriers to sharing this research via publication
remain. Based on survey data, major reasons for failure
to publish include authors’ failure to submit,11–14 with
lack of time, funding, or other resources being the most
frequently cited contributing factors.13,15,16

Our findings support prior research showing that
multi-institutional collaborations are more likely to pub-
lish than single-institution studies.12 Our results were
also similar to those of previous studies in that random-
ized controlled trials were more likely to be published
than other study designs,1 and meta-analyses were asso-
ciated with the highest citation index.17 These findings
may reflect the emphasis among the scientific commu-
nity regarding the hierarchy of evidence, with rigorous
meta-analyses receiving the highest status. Sample size
was not predictive of publication in our study. Previous
studies have shown mixed results as to the influence of
sample size on publication.1,9,12,15 Earlier studies have
dichotomized the sample size to above or below the
median sample size of the included abstracts, and have
shown minimal impact of sample size on publication.1

Because of the range of sample sizes in our study, we
were able examine this relationship more closely, and
we found no influence of sample size on publication
across a broad range of sample sizes.
Authors from academic institutions did not publish more

often than those from community centers. Academic institu-
tions have traditionally offered more protected time for re-
search activities than have community practices, and this
finding may reveal a trend towards the increasing clinical
demands of academic practice.18 Alternatively, many commu-
nity centers have institutional review boards that may facilitate
research among community physicians at levels similar to
what can be achieved by general internal medicine physicians
at academic institutions.
Publication bias is a well-known phenomenon. Studies

with statistically significant findings are much more
likely to be published.1,10–12,15,16,19–22 Unfortunately, ex-
clusion of negative studies from the literature hides
important scientific information from readers, creates
imbalance in the overall body of evidence, and impairs

Table 2 Impact Factors* for Publications Resulting from Abstracts
Submitted to the 2009 SGIM Annual Meeting

Variable n Median
impact
factor

p§

Site Academic 268 2.8 0.63
Community 6 2.5

Topic VA-based research 11 3.0 0.007
Health disparities/
vulnerable populations

37 3.2

Medical education 42 2.6
Organization of care and
chronic disease
management

31 2.8

Clinical epidemiology/
health care effectiveness
research

28 2.8

Quality of care/patient
safety

25 3.9

Aging/geriatrics/end of
life

23 3.9

Preventive medicine 12 3.9
Mental health/substance
abuse

21 3.0

Clinical decision-making
and economic analysis

11 3.1

Women’s health 10 2.8
Cancer research 5 19.0
Global health/
preparedness

4 1.3

Other† 14 3.9
Number of
study sites

Single site 95 2.6 0.002
Multicenter, USA 173 3.2
Multicenter, international 6 1.5

Study design Other‡ 242 2.8 0.008
Randomized controlled
trial

26 3.9

Systematic review/meta-
analysis

5 8.2

Sample size ≤50 31 2.3 0.002
51–100 29 2.1
101–250 43 3.4
251–500 45 3.1
501–2000 43 3.3
>2000 74 3.2
Unknown 9 2.4

Abstract
result

Negative 115 2.8 0.05
Positive 134 3.3
Not applicable 25 2.6

*The impact factor was extracted from the year the article was
published
†BOther^ topics include health policy/advocacy/social justice, hospital-
based medicine, medical humanities and ethics, personal/professional
development, and research methods
‡BOther^ study designs were defined as non-experimental studies,
including observational, case–control, and qualitative studies
§Nonparametric analysis of variance (Kruskal–Wallis) test
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the robustness of systematic reviews and meta-analyses.
Reassuringly, we did not identify publication bias
among general internal medicine research. This may
reflect a greater understanding of publication bias and
calls for increasing clinical trial registration23 and plac-
ing importance on publishing negative studies.24 Addi-
tionally, this may reflect the generalists’ perspective,
which, for example, stresses comparative effectiveness
research over comparisons of active interventions with
placebo.
A recent paper in the American Journal of Surgery

examining publication rates from the Dutch Surgical
Society proposed using a conference’s abstract-to-
publication ratio as a quality indicator for scientific
meetings to help in assessing scientific value and edu-
cational quality.25 The current study showcases the va-
riety of clinical, translational, and medical education
research presented at the SGIM annual meeting and
demonstrates comparable publication rates. While quality
of a scientific meeting is multifaceted, studies like this
can identify a scientific meeting’s publication conversion
rates and factors associated with publication, and may
help medical societies identify factors that lead to great-
er success in publishing among investigators, while bol-
stering the scientific impact of their annual meetings.
Our study has limitations. Prior research has verified au-

thors’ publications through various means of personal contact,
thus revealing additional published studies not indexed in
MEDLINE. This study represents a restricted time frame of
the searchable literature; some studies may have been pub-
lished more than 5 years after manuscript submission. None-
theless, previous research has shown that the vast majority of
studies will be published within the first 3 years after submis-
sion.9,10 We included abstracts from just one meeting, which
precludes the ability to follow time trends. Publication bias
may include additional aspects that were not addressed by this
study, including primary study aim, author’s notation of
Bpositive^ association, and/or statistically significant results.

CONCLUSION

We found that publication rates and time to publication
for abstracts accepted to a general internal medicine
national meeting were similar to what has been reported
for surgical and subspecialty meetings.1 This study in-
dicates that general internists contribute a broad variety
of topics to the biomedical literature. Journal publication
rates and impact factors were associated with the num-
ber of study sites, study design, and sample size. These
factors are important to consider when designing studies
for publication. We did not identify publication bias in
the abstracts that were subsequently published. An im-
portant direction for future studies will be to determine
factors associated with failure to publish, as this would

provide insight into why more than 50% of abstracts
remain unpublished.
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