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Background: As state, regional, and national registries have rapidly expanded, the goal of this study is to
assess the frequency of registry abstracts accepted for both podium and poster presentations at the
American Association of Hip and Knee Surgeons between 2012 and 2022.
Methods: Final programs and poster e-collections were examined over the past 11 years. Two reviewers
evaluated each abstract to determine if they utilized large datasets and the location of each registry.
Studies were excluded if they used institutional registries. Reviewers also identified the most frequently
utilized registries to determine how their use has fluctuated over this time frame.
Results: A total of 3354 abstracts were reviewed and included. Of those, 577 abstracts utilized data
obtained from orthopaedic registries (17.2%): 450 of which were poster presentations (16.5% of total
poster acceptances), and 127 were podium presentations (20.5% of accepted podiums). The National
Surgical Quality Improvement Program (NSQIP) was the most frequent dataset utilized, with 118 (20.5%)
abstracts. Of note, NSQIP’s use peaked between 2018 and 2020 and has since slowly trended downward.
On the other hand, use of both American Joint Replacement Registry (AJRR) and PearlDiver registry have
drastically increased since 2019, with only 6 abstracts chosen in 2019 and 28 abstracts in 2022 (10 AJRR
[3 podiums] and 18 PearlDiver [6 podiums]). The proportion of registry data has increased, with the
registry abstracts peaking in 2022 as 24% of posters and 37% of podium utilized data from large registry
data sets (P < .001).
Conclusions: There has been a significant increase in the number of studies utilizing registry data for
both podium and poster presentations at the American Association of Hip and Knee Surgeons annual
meeting. While NSQIP was the most utilized, its use has steadily declined while AJRR and PearlDiver use
have increased over the past 3 years. Individuals should understand the strengths and weaknesses of
each registry before making conclusions on study results.
Level of Evidence: Level IV.
© 2024 The Authors. Published by Elsevier Inc. on behalf of The American Association of Hip and Knee
Surgeons. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
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Introduction

Registry research in orthopaedic surgery continues to grow as
“big data” has emerged from the widespread adoption of electronic
medical records. Recently, there has been a concerted effort by total
joint replacement surgeons in the United States to improve the
capture of a high volume of cases to analyze topics including sur-
gical techniques, implant utilization, and patient-reported outcome
sociation of Hip and Knee Surgeons. This is an open access article under the CC BY-
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scores [1]. These efforts have been performed in multiple avenues,
including institutional collaborations, private sector claims, state-
wide registries, and now the creation and growth of the American
Joint Replacement Registry [2-4].

Registries do provide significant value to our research and
literature. Level I, double-blinded, prospective randomized control
trials remain the gold standard of evidence-based medicine.
However, they are technically challenging to perform in ortho-
paedic surgery as they can be resource-consuming and limited by
ethical dilemmas [5]. They also typically study a small patient
population, which can limit the generalizability of their conclu-
sions. Finally, they are often performed at specialized tertiary
centers, whichmaymake it difficult compared to the broadmedical
care landscape [6]. This is, therefore, where registries provide a
useful avenue to explore trends and complications that might
normally appear in these smaller trials.

While these registries and databases can provide valuable in-
formation, these data sources have important limitations. As these
data sets examine numerous variables with large numbers, they
can often show statistically significant associations that might be of
limited clinical relevance [7]. Even with these associations, they
cannot prove a causal relationship between an exposure and an
outcome due to unmeasured cofounders and possible sampling
bias [8]. Finally, each data set has its own limitations, ranging from
expense to gain access, poor accuracy and inconsistency of each
data point collected, and completeness of follow-up [9-11]. These
limitations must be taken into mind when any analysis of registry
data is published.

It is the goal of this manuscript to assess the yearly incidence of
registry research projects over the past decade. To accomplish this,
we assessed both podium and poster presentations each year at the
Annual Meeting of the American Association of Hip and Knee
Surgeons (AAHKS). As the largest organization of arthroplasty
surgeons in the United States, with over 4000 members, it is their
goal to disseminate up-to-date research each year at their annual
meeting [12]. By assessing the accepted podiums and poster pre-
sentations, our goal is to determine trends in registry utilization. It
is hypothesized that the use of registries has increased over the past
decade, especially with the increased utilization of the American
Joint Replacement Registry (AJRR).
Material and methods

Final programs and poster e-collections were obtained from the
AAHKS website. Programs from the past 11 years between 2012 and
2022 were reviewed by 2 independent, blinded reviewers. These 2
independent reviewers evaluated all abstracts to determine if they
Figure 1. Percentage of posters accepted at AAHKS u
utilized data from state, national, commercial claims, and govern-
ment administrative databases. These included, but were not
limited to, the Medicare administrative dataset, the National
Inpatient Sample (NIS), the National Surgical Quality Improvement
Program (NSQIP), the Veterans Health Administration, IBM Mar-
ketScan, OptumLabs, Humana Claims, PearlDiver, the Michigan
Arthroplasty Registry Collaborative Quality Initiative, the New York
Statewide Planning and Research Cooperative System, the Austra-
lian Registry, and the AJRR databases. Single institutional registries,
such as the Mayo Clinic’s internal registry, were not considered to
be a large database study for this report. Disagreements were dis-
cussed by the 2 reviewers until consensus was reached, and any
remaining discrepancy was reviewed by the first author (A.D.).
Reviewers noted each registry that was utilized for the accepted
abstract to determine how their use has fluctuated over this time
frame. Two reviewers also examined the status of the 2020
accepted registry abstracts to see if they had become published
manuscripts by November 1st, 2022.

To assess interreviewer agreement, a kappa (k) statistic was
utilized, with k of 0.81 to 0.99 considered almost perfect agree-
ment, k of 0.61 to 0.80 considered substantial agreement, k of 0.41
to 0.60 considered moderate agreement, k of 0.21 to 0.40 consid-
ered fair agreement, and k of less than 0.20 considered poor
agreement. Pearson chi-squared analyses were used to evaluate
changes in the percentage of registry abstract acceptances over
time. Findings were considered to be statistically significant if the P
value was less than .05. Statistical analysis was completed using
Minitab version 18.0 (Minitab, State College, PA).
Results

A total of 3354 abstracts that were accepted to the AAHKS
annual meeting between the years 2012 and 2022 were reviewed
and included in this report. There were 2735 posters and 619
podium presentations accepted during this time frame. Of those,
577 abstracts utilized data obtained from orthopaedic registries
(17.2%). Four hundred fifty poster abstracts utilized registry data
(16.5% of the accepted posters), while 127 podium abstracts utilized
registry data (20.5% of accepted podiums). There was near-perfect
agreement among the reviewers (k ¼ 0.9403, 95% confidence
intervals ¼ 0.67736 to 1.20264).

Trends of registry-based abstracts for posters and podium are
seen in Figures 1 and 2, respectively. Rates of registry abstracts have
continued to trend upward since 2019, with the highest poster
acceptances in 2020 (24.28% of poster acceptances contained reg-
istry data) and the highest podium acceptances in 2022 (37.04% of
tilizing large database and registry information.



Figure 2. Percentage of podiums accepted at AAHKS utilizing large database and registry information.
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podium acceptances). These trends did fluctuate throughout the
years, as they were not linear in nature.

Looking at specific registries over this time frame, NSQIPwas the
most frequent dataset utilized, with 118 abstracts (20.5% of all
registry abstracts). This is followed by the NIS dataset with 87 ab-
stracts, then the Medicare dataset with 81 abstracts, and finally
PearlDiver with 46 abstracts. There were interesting trends in the
use of these databases over time. It is clear that the use of AJRR and
PearlDiver have dramatically increased since 2020, while NSQIP has
decreased over this time frame (Fig. 3).

A survey of the 2020 registry abstract acceptances was also
performed to see if they were published by the time of review.
Therewere a total of 98 registry-based abstracts that were accepted
to AAHKS in the year 2020. Of those, 65 (66.32%) have been pub-
lished in peer-reviewed journals. Thirty-six of those have been
published in the Journal of Arthroplasty.

Discussion

The major finding of this study was that there was a significant
increase in the number of studies utilizing registry data at the AAHKS
annual meeting. As a preeminent meeting for North American
arthroplasty surgeons, the AAHKS annual meeting serves as a
reasonable proxy for academic output and up-to-date literature. This
was confirmed in our literature search of the 2020 registry abstracts,
with the majority already published in peer-reviewed journals. Our
hypothesis was proven correct: large database and registry research
continues to grow. It has even been the focus of symposiums,
workshops, and grants exploring the potential utilization of these
data sources [1].We hope that this informationwill demonstrate the
importance of recognizing the widespread use of this information so
that orthopaedic surgeons can critically evaluate these studies with a
systematic approach.

In this age of big data, these data samples can be divided into
national databases and registries. Nationwide databases tend to
Figure 3. Number of abstracts at AAHKS utilizing (a) AJRR,
sample US institutions to capture short-term information on hos-
pitalization and the early postoperative period [13]. While these
data sets are good for evaluating the performance of individual
surgical procedures and inpatient stays, there is a lack of granu-
larity [14]. This is beneficial in tracking inpatient events; however, it
does little to capture what happens when the patient is discharged.
For example, delayed wound closure requiring local wound care
would not be captured by these data sets. Examples of these data
sets are NIS, NSQIP and Medicare, and even outside of arthroplasty,
their utilization has been shown to grow rapidly [15]. American
College of Surgeons NSQIP is thought to be the most reliable of
these sources, with paid research personnel who thoroughly re-
view codes and adverse events to be as accurate as possible
[10,16,17]. It is important for individuals to use these large national
databases because there can be a lack of clinical detail and that this
can result in imprecision, as seen by the considerable variation in
complication rates among databases [18].

Registries, on the other hand, were initially created for implant
and patient outcome surveillance, and have been performed on a
regional, national, and international level [19]. Again, these are
observational in nature; therefore, insights into causation are
limited. AJRR, for example, is still limited by a smaller number of
patients, which limit generalizability, and also has administrative
coding that can result in inaccuracies [4]. There has been continued
work in an attempt to link to electronic medical records and
patient-reported outcomes to improve the dataset, but individuals
need to be aware of its deficiencies when reviewing their manu-
scripts. Other large registries, such as the UK National Joint Registry
and the Australian Orthopaedic Association National Joint
Replacement Registry, tend to have more complete follow-up with
information close to 100% participation from surgeons. They are
also limited by selection bias and coding errors, as seen in large
observational sets [20].

Our study demonstrated the growth of datasets that require to
“pay” for using their data, such as PearlDiver, IBM MarketScan,
(b) NSQIP, and (c) PearlDiver between 2012 and 2022.
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OptumLabs, and Humana Claims. Not only does this result in a
source of bias, but it also significantly limits the proper review of
trends and conclusions drawn by papers that use their data. It is
true that these types of datasets provide records that enable more
large-scale comparisons, but their use will hopefully diminish as
artificial intelligence continues to grow in the medical industry. In
particular, large language models will hopefully allow data across
multiple electronic medical records to translate seamlessly, so that
information from inpatient and outpatient settings or between
multiple healthcare systems can effortlessly link. This would allow
our field to answer questions that require a large sample size,
achieving the promise of large databases with a large capture rate.
It is possible that artificial intelligence could even allow compari-
sons between data across different registries. With the growth of
these models, hopefully the barrier to paying for access will
diminish as well.

Other fields have also noted a similar increase in registry pub-
lications, as there has been a push for evidence-based medicine
[18]. A review of evidence in podium presentations at the American
Academy of Orthopaedic Surgeons Annual Meeting from 2001 to
2010 demonstrated level I evidence at around 2%-7%. Similarly,
another analysis reviewing all orthopaedic journals noted 11.3% of
articles to be Level I evidence. More recent analyses have seen a
concerted effort to increase Level I evidence, with podium pre-
sentations at both the American Shoulder and Elbow Surgeons and
AAHKS meetings with increasing rates up to 17% and 11.8%,
respectively [12,21]. It is hypothesized that Level I arthroplasty
evidence has not grown as rapidly as the large dataset and regis-
tries continue to provide ample information for this field, as
confirmed in this manuscript.

Limitations

There are limitations in this manuscript that should be noted.
The AAHKS annual meeting is only one sample of accepted research
and does not capture all international works in the field of
arthroplasty. Our survey of 2020 accepted abstracts could also have
been too recent of a review to examine if they go on to publication,
but it does provide a sample percentage of how many were
distributed in manuscript form. Finally, our analysis was based on
an abstract review. Abstracts are brief in form, with AAHKS current
guidelines requiring 300words or less. This therefore provides little
information in the data source of each project and therefore could
result in misclassification.

Conclusions

This review of AAHKS abstracts from 2012 to 2022 has
demonstrated a significant increase in the number of studies uti-
lizing registry data. NSQIP sample was the most utilized large
database during this time frame; however, its use has slightly
decreased recently. On the other hand, AJRR and PearlDiver have
both demonstrated increased utilization over the past 3 years,
surpassing NSQIP in 2022. While registries provide helpful sur-
veillance data and can show associations, individuals should un-
derstand that causation cannot be proven. Each of these databases
and registries have strengths and weaknesses that should be fully
examined before any conclusions can be made from the study
results.
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