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INTRODUCTION
Increasingly, conference abstracts from national sur-

gical conferences are indexed on PubMed and main-
tained in the public domain. They have appeared as 
citations in medical textbooks and may serve as topics 
for teaching-rounds.1 Conference abstracts offer a plat-
form for the sharing of time-sensitive results, which may 
advance the treatment of illness and provide an oppor-
tunity for rapid peer feedback and further academic 

investment. It is critical to determine the reliability of 
such pre-publication data, as unreliable results, if acted 
upon, may negatively impact clinical education, care, and 
resource-expenditure.

Recent meta-analyses have sought to investigate 
the reliability of plastic surgery conference abstracts. 
Advancement to peer-reviewed publication has been 
documented to occur, at best, in 72% of studies,2,3 and at 
worst, in 20% of studies.4 Previous efforts to describe the 
frequency of discrepancies between abstracts and corre-
sponding published articles in plastic surgery studies have 
been limited by overly-broad inclusion criteria and sub-
specialty foci.5–7
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ABSTRACT

Background: Inconsistency in results and outcomes between presented abstracts 
and corresponding published articles can negatively affect clinical education 
and care. The objective of this study was to describe the frequency of clinically 
meaningful change in results and outcomes between abstracts presented at the 
American Association of Plastic Surgeons annual conference and the correspond-
ing published articles, and to determine risk factors associated with discrepancies.
Methods: All abstracts delivered as oral presentations at the American Association 
of Plastic Surgeons conference (2006–2016) were reviewed. Results and out-
comes were compared with those in corresponding articles. We defined clinically 
meaningful discrepancy as any change in the directionality of an outcome, or a 
quantitative change in results exceeding 10%.
Results: Four hundred eighty-six abstracts were identified. Of these, 63%  
(N = 305) advanced to publication. Of the published studies, 19% (N = 59) 
contained a discrepancy. In 85% of these (N = 50), discrepancies could not be 
explained by random variation. Changes in sample size were associated with 
heightened risk for a discrepancy (OR 10.38, 95% CI 5.16–20.86, P < 0.001). A 
decrease in sample size greater than 10% increased the likelihood of a discrepancy 
by 25-fold (OR 24.92, 95% CI 8.66–71.68, P < 0.001), whereas an increase in sam-
ple size greater than 10% increased the likelihood of a discrepancy by eight-fold  
(OR 8.36, CI 3.69–19.00, P < 0.001).
Conclusions: Most discrepancies between abstract and published article were not due 
to random statistical variation. To mitigate the possible impact of unreliable abstracts, 
we recommend abstracts be marked as preliminary, that authors indicate whether 
sample size is final at time of presentation, and that changes to previously reported 
results be indicated in final publications. (Plast Reconstr Surg Glob Open 2021;9:e3828; 
doi: 10.1097/GOX.0000000000003828; Published online 17 September 2021.)
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The purpose of this study was to determine the fre-
quency of clinically meaningful changes in results and out-
comes between conference abstracts and corresponding 
published articles in the field of plastic surgery. We exam-
ined the extent to which such changes were statistically 
anomalous, and queried correlations between discrepan-
cies and study characteristics to identify associative factors.

METHODS
All scientific abstracts delivered as oral presentations at 

the American Association of Plastic Surgeons annual con-
ference from 2006 to 2016 were tracked. These abstracts 
were identified from the archives of the conference pro-
ceedings (https://meeting.aaps1921.org/Archives/). IRB 
approval was not required by our institution for this study.

A search was conducted in January 2020 to identify a 
resultant published article for each abstract. The search 
was conducted via PubMed, which includes MEDLINE 
and PubMed Central. Searches relied on authors’ names, 
in combination and individually, in conjunction with title 
key words. Two authors independently reviewed all pro-
spective abstract–article matches to confirm consistency 
of match. The year 2016 was chosen as the final year for 
this retrospective study to allow at least 3 years of follow-
up from the time of presentation to article publication. 
Research reported in abstracts was deemed unpublished 
if no match was found after searching for each author’s 
name along with key words.

The following data were collected from each abstract 
and corresponding article: title, authorship, institutional 
affiliations, date of presentation, introduction, methods, 
results/outcomes, and conclusions, including all numeri-
cal results, figures, and tables.

Primary Outcome: Discrepancies
Discrepancy between abstract and published article was 

defined to include only potentially clinically relevant change 
in results and outcomes, as in Theman et al’s study: any 
categorical change in the directionality of an outcome (ie, 
positive to negative) or any double-digit change (ie, >10%)  
in the point estimate of a result or complication.7

We examined discrepancies to estimate if they were 
consistent with random statistical variation. Specifically, in 
studies where the sample size decreased between abstract 
presentation and final article publication, it was assumed 
that new exclusion criteria had been applied and discrep-
ancies could not be due to random variation. In published 
studies where the sample size increased, it was assumed 
the authors had collected additional data in the time 
between abstract presentation and article publication. 
We applied the point estimate from the abstract sample 
to provide an expected value for the additional sample. 
If the abstract provided details of the uncertainty around 
the point estimate in the abstract, we used this to calculate 
a 95% confidence interval around the expected value in 
the additional sample. Where a direct measure of uncer-
tainty in the point estimate was not provided, it was calcu-
lated using the sample proportion, or standard deviation 
or error. We defined a discrepancy to be consistent with 

random variation if the observed point estimate within the 
new sample lay within the 95% confidence interval of the 
expected value. We defined a discrepancy to be inconsis-
tent with random variation if the observed point estimate 
within the new sample lay outside the 95% confidence 
interval of the expected value. For example, if an abstract 
had a sample size of 50, and the published study had a 
sample of 75, we identified whether the results in the addi-
tional sample of 25 were within a statistically predictable 
range (random variation) of the abstract estimate. (See 
figure, Supplemental Digital Content 1, which displays 
visualizing discrepancies and possible random variation. 
http://links.lww.com/PRSGO/B786.)

Secondary Outcome: Factors Associated with Discrepancies
We explored the possible association of study discrep-

ancies with (1) change in sample size between abstract 
presentation and article publication, (2) change in 
authorship, and (3) time to publication in months. Only 
discrepancies that could not be explained by random sta-
tistical variation were included for correlational analysis. 
We grouped change in sample size from abstract to final 
publication as greater than 10% decline, less than 10% 
decline, no change, less than 10% increase, and greater 
than 10% increase. We defined authorship change as 
a change in the first and/or senior author. We grouped 
time to publication as less than 12 months, 12–24 months, 
and more than 24 months. Chi-square tests were used to 
explore the association between study discrepancy and 
each of the three study factors, using the odds ratio and 
95% confidence intervals to estimate correlations. We 
ran a multivariate logistic regression analysis with study 
discrepancy as a binary outcome and the three factors as 
independent variables, again using odds ratios and 95% 
confidence intervals to estimate associations.

All statistical tests were performed with SPSS, version 24.0 
(IBM SPSS Statistics for Windows, Armonk, N.Y.). Statistical 
significance was defined by a P value less than 0.05.

RESULTS
Four hundred eighty-six scientific abstracts were iden-

tified from the archives of oral presentations given at 
the annual conference of the American Association of 
Plastic Surgeons between 2006 and 2016. (See figure 2, 
Supplemental Digital Content 2, which displays the stud-
ies reviewed for discrepancies analysis presented at the 
American Association of Plastic Surgeons annual confer-
ence 2006–2016. http://links.lww.com/PRSGO/B786.)

Sixty-three percent (N = 305) of scientific abstracts 
advanced to publication in a peer-reviewed, PubMed 
indexed journal (range 40.6% in 2007 to 73.8% in 2013). 
Median time to publication was 15 months (IQR 9–27). 
Nine studies were published before the conference 
occurred.

Discrepancies
Nineteen percent (N = 59) of published articles con-

tained a discrepancy in the results when compared with 
the initial conference abstract (Table 1 provides descriptive 

https://meeting.aaps1921.org/Archives/
http://links.lww.com/PRSGO/B786
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examples). Of these, 5% (N = 3) had a change in the direc-
tion of a primary outcome. Separately, one article was 
retracted following publication for an unpublicized reason.

In six articles, a measure of uncertainty for the ran-
dom variation analysis could not be derived. In 50 of the 
remaining cases, the change in result or outcome was 
inconsistent with random statistical variation.

Factors Associated with Discrepancies
Of the published studies, 34% (N = 103) had a change 

in sample size (Table 2). A decline in sample size between 
abstract presentation and article publication was found in 
36% (N = 37) of studies with a sample size change.

The odds of a discrepancy were 25-fold greater in 
studies with a decrease in sample size of more than 10% 
when compared with studies with no change in sample 
size (OR 24.92, 95% CI 8.66–71.68, P < 0.001). The odds 
of a discrepancy were next greatest when the sample 
size decreased by less than 10% (OR 9.20, 2.86–29.60,  
P < 0.001), followed by an increase in sample size of more 
than 10% (OR 8.36, 95% CI 3.69–18.97, P < 0.001), and 
an increase in sample size of less than 10% (OR 7.67, 95% 
CI 2.26–26.02, P < 0.001). Supplemental Digital Content 
3 shows the odds of discrepancy by the degree of sample 
size change. (See figure 3, Supplemental Digital Content 
3, which displays odds of a discrepancy due to nonrandom 
variation as a function of change in sample size. http://
links.lww.com/PRSGO/B786.)

Changes in first and/or senior authorship were more 
common in studies with discrepancies, increasing the odds of 

a discrepancy by 1.60 (CI 0.85–3.01); however, this relation-
ship was not statistically significant. Studies that took more 
time to publish (>24 months) were not significantly more 
likely to have a discrepancy (OR 1.08, CI 0.51–2.27, P = 0.85).

DISCUSSION
The purpose of this study was to determine the fre-

quency of clinically meaningful changes in the results and 
outcomes of plastic surgery studies between abstract pre-
sentation and article publication. Preliminary reports of 
investigational results are critical to advancing the causes 
of medical education and clinical care. For this reason 
alone, even if no other, the reliability of early reports mat-
ters a great deal.

Publication Rates
Sixty-three percent of abstracts in a 10-year sample from 

the American Association of Plastic Surgeons annual confer-
ence advanced to publication. Nineteen percent contained 
a double-digit change in a quantitative result, including 
three studies with a change in direction of the outcome.

Previous studies in the field of plastic surgery exam-
ined rates of abstract advancement to publication. Varying 
results were demonstrated (range 20%–72%) from the 
American Association of Plastic Surgeons3,8,9; American 
Society for Aesthetic Plastic Surgery10; American 
Society of Plastic Surgeons3,9,11; British Association of 
Plastic, Reconstructive and Aesthetic Surgeons4; British 
Association of Plastic Surgeons12; Congress of the Korean 
Society of Plastic and Reconstructive Surgeons13; Canadian 
Society of Plastic Surgeons9; European Association of 
Plastic Surgeons8,14,15; Plastic Surgery Research Council3; 
and the Brazilian Congress of Plastic Surgery.5 The trend 
demonstrated by the results of these studies, and by our 
own, is that a substantial proportion of abstracts from even 
the most selective of international plastic surgery confer-
ences will not advance to publication.

The same phenomenon also holds true in other aca-
demic medical fields.16 Lack of time, resources, incen-
tives, or authorship agreement has been shown to prevent 
publication.17

Discrepancies in Results or Outcomes
The reliability of plastic surgery abstracts that do 

advance to publication has not been fully studied. Three 
previous articles described discrepancies in results or 

Table 1. Descriptive Examples of Discrepancies between Abstracts and Final Publications

The flap loss rate dropped from 23% in the abstract to 15% in the article, while the sample size dropped from 165 patients to 157 patients.
In a study investigating complications following postmastectomy reconstruction, hypertension was not an independent risk factor for com-

plication in the abstract (P > 0.05) and was an independent risk factor in the article (P < 0.05).
Good or excellent results were reported in 60% of patients who underwent primary reconstruction in the abstract, but in 100% of patients 

in the final article. 
Microsurgery was not an independent risk factor for reoperative hematoma in the abstract, whereas it was an independent risk factor for 

reoperative hematoma in the final article.
Hypotensive anesthesia was originally reported not to reduce blood loss, whereas it was reported to reduce blood loss significantly in the 

final article. 
A new technology was reported to significantly reduce hospital length-of-stay in the abstract, but it was reported to have no impact on 

hospital length-of-stay in the final article.
In a study analyzing the contributions of a plastic surgery department to a health care system, the average net revenue for primary inpa-

tient admissions per relative value unit was $113 in the abstract versus $222 in the final article.

Table 2. Characteristics of Studies with Discrepancies  
in Results or Outcomes

 Discrepancy Odds Ratio

 Yes/No % Estimate 95% CI P

Sample size*
  No change 12/196 6.1% 1.00 —  
  >10% decline 13/21 61.9% 24.92 (8.66, 71.68) <0.001
  <10% decline 6/16 37.5% 9.20 (2.86, 29.6) <0.001
  <10% increase 5/15 33.3% 7.67 (2.26, 26.02) 0.001
  >10% increase 18/51 35.3% 8.36 (3.69, 18.97) <0.001
Authorship change
  No 38/251 15.1% 1.00 —  
  Yes 18/54 33.3% 1.60 (0.85, 3.01) 0.149
Time to publication (mo)
  <12 20/129 15.5% 1.00 —  
  12–24 22/91 24.2% 1.74 (0.88, 3.42) 0.109
  24+ 14/85 16.5% 1.08 (0.51, 2.27) 0.850
*In six studies, it was not possible to determine whether sample size changed.

http://links.lww.com/PRSGO/B786
http://links.lww.com/PRSGO/B786
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outcomes between conference abstracts and published 
articles in plastic surgery. Maisner et al and Theman et al 
focused on hand surgery and reconstructive microsurgery, 
specifically.6,7 Denadai et al examined discrepancies asso-
ciated with abstracts presented at the Brazilian Congress 
of Plastic Surgery.5 The interpretation of the findings of 
Maisner et al and Denadai et al is limited by their studies’ 
overly-broad inclusion criteria: a discrepancy is defined 
as “any change in the qualitative or quantitative data.”5,6 
A change of half a percent in a quantitative result would 
qualify as a discrepancy, even if not statistically unexpected 
or clinically meaningful. Maisner et al found discrepan-
cies in 66% of cases, whereas Denadai et al in 20% of 
cases. Theman et al used more selective criteria in defin-
ing potentially clinically meaningful discrepancies with a 
10% quantitative threshold.

None of these three studies examined the possibility 
that discrepancies in results might be explained by ran-
dom statistical variation. There is a range of change that 
is statistically expected as a study progresses. This range is 
determined by the precision or uncertainty of the initial 
effect size, which is a consequence of the initial sample 
size. An uncertainty measure—such as a 95% confidence 
interval, standard deviation, or standard error—is essen-
tial to the interpretation and reporting of any effect, 
as well as to the prediction of statistically expectable 
change.18 Surprisingly, only one of 59 abstracts containing 
a discrepancy in our analysis initially provided an uncer-
tainty measure. It was necessary to calculate such measures 
retrospectively for the remainder. Based on uncertainty, it 
would be reasonable to expect the three studies cited may 
have overestimated their outcomes.

We sought to quantify this potential bias through a ran-
dom variation analysis. Even with this approach, however, 
in only 5% of studies could the discrepancies be explained 
by random variation. In an additional 10% of cases, the 
data available were insufficient to determine the source 
of the discrepancy. In the overwhelming majority of cases  
(≥85%), structural or methodological changes were 
responsible for the discrepancy in results or outcomes.

As an example, in a study on perioperative complica-
tions the sample size increased from 880 patients to 884 
patients between the time of abstract presentation and 
article publication. Although hypertension was not pre-
dictive of the primary outcome originally (OR 1.5, 95% CI 
0.9–2.6, P > 0.05), it did become predictive of the primary 
outcome in the article (OR 2.3, 95% CI 1.4–3.5, P < 0.05). 
Irrespective of the distribution of four new patients across 
the original cohorts of the 880-person sample—positive 
or negative outcome, hypertensive or nonhypertensive 
group—the new odds ratio was impossible to achieve. This 
change threw into question the accuracy of the initial data 
and statistical analysis, and also suggested that there may 
have been an undisclosed modification in study method-
ology between publication of the abstract and the final 
article publication.

Risk Factors Associated with Discrepancies
Meta-analyses have raised concerns about the reli-

ability of peer-reviewed publications in plastic surgery 

publications.19–23 Similar concerns have been raised repeat-
edly throughout all fields of academic medicine. The 
concerns address bias, and the validity, replicability, gen-
eralizability, interpretability, and redundancy of data.18,24–36

When and why do study results change? These ques-
tions have not been previously examined systematically in 
the plastic surgery literature. New exclusion criteria and 
changes in study leadership may be relevant. We were sur-
prised to discover 37 instances in which the sample size 
declined between abstract presentation and article pub-
lication. Sample size changes were in fact categorically 
associated with discrepancies. A decline in sample size of 
more than 10% was a particularly strong risk factor for 
a discrepancy (OR 24.92, 95% CI 8.66–71.68, P < 0.001). 
Curiously, an increase in sample size was also a risk factor 
for a discrepancy and rarely in a manner consistent with 
random variation, despite what one might expect from 
the continuation of a study. These associations may be 
used to caution readers and mitigate the possible impact 
of unreliable abstracts.

This review indicates that there is a need to improve 
standards of initial study design and to increase incen-
tives to bring abstract reports to article publication. 
Approximately 50% of scientific abstracts included in 
this review failed to advance to publication or underwent 
clinically meaningful changes in results or outcomes. 
Presentation of abstracts at professional conferences pro-
vides a forum for introducing new research and receiv-
ing feedback. Feedback received following conference 
presentation or peer-review may correct for preexisting 
inadequacies in study design.37 This phenomenon may be 
construed positively as a corrective check on the study or 
negatively, as an indication of poor initial planning.38–42 
Nevertheless the frequency of discrepancies and the rate 
of nonpublication suggests scientific abstracts presented 
at plastic surgery conferences should not be relied upon 
uncritically or to alter standards of clinical care.

The archiving and indexing of conference abstracts 
may still be important for the reduction of redundancy 
and dissemination bias.43 Conference abstracts may also 
encourage the development of new areas of research.28 
With that said, certain caveats apply. First, data must be 
explicitly marked as preliminary until they have achieved 
convincing and clinically relevant statistical significance. 
Second, because changes in sample size strongly corre-
late with material clinical and statistical changes in out-
comes and results, we recommend that abstracts indicate 
whether sample size is final at the time of presentation 
and whether sample sizes have changed since previous 
publication or presentation. Finally, it would be reason-
able to suggest that published studies indicate whether 
results or outcomes have changed from those reported in 
abstracts previously.

LIMITATIONS
The findings of our study may not apply to all plastic 

surgery conferences, fields, or research methodologies. 
Further stratification would be productive. The use of a 
10% threshold to define discrepancies may have led to the 
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exclusion of additional clinically meaningful discrepancies. 
Smaller changes in results could have been due to random 
variation or nonrandom variation equally, as this determi-
nation is dependent on the initial uncertainty of the effect 
size rather than on the degree of change in the effect size. 
Finally, studies that were published in non-PubMed indexed 
journals would not have been captured by our methodology.

CONCLUSIONS
Conference abstracts in plastic surgery cannot be 

relied upon categorically to provide precise or final results 
and outcomes for the purposes of clinical decision-mak-
ing. Fifty percent of abstracts presented at the American 
Association of Plastic Surgeons annual conference in 
2006–2016 failed to advance to publication or changed 
their results to a clinically meaningful degree. Changes 
in sample size correlated with discrepancies in results 
and outcomes, and most discrepancies between abstracts 
and articles could not be explained by random statistical 
variation. To lessen the chance that abstract results unduly 
impact clinical practice, we recommend plastic surgery 
conferences ensure that abstract data be explicitly marked 
as preliminary, that authors indicate whether the sample 
size is final at the time of presentation, and that pub-
lished studies indicate whether results or outcomes have 
changed from those reported in abstracts previously.
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