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Orthopaedic Group Practice Size Is Increasing

JordanR. Pollock, B.S.,M. LaneMoore, B.S., Jacob S. Hogan, B.S., JackM.Haglin,M.D.,M.S.,

Joseph C. Brinkman, M.D., Matthew K. Doan, B.S., and Anikar Chhabra, M.D.
Purpose: To analyze recent trends in orthopaedic surgery consolidation and quantify these changes temporally and
geographically from 2012 to 2020. Methods: We performed a retrospective cross-sectional analysis of orthopaedic sur-
geon practice size in the United States using 2012 and 2020 data obtained from the Physician Compare database.
Results: Although we observed an increase from 21,216 unique orthopaedic surgeons in 2012 to 21,553 in 2020 (1.6%
increase), the number of practices experienced a large decrease from 7,299 practices in 2012 to 5,829 in 2020 (20.1%
decrease). The proportion of orthopaedic surgeons working in solo practices decreased from 13.2% (2,790) in 2012 to
7.4% (1,595) in 2020, and the proportion of orthopaedic surgeons working in groups sized 2 to 24 decreased from 35.3%
(7,482) in 2012 to 22.2% (4,775) in 2020. In contrast, groups sized 25 to 99 have grown from 20.7% (4,387) of all
orthopaedic surgeons to 23.4% (5,048) in 2020. Groups sized 100 to 499 have increased from 16.9% (3,593) in 2012 to
24.1% (5,190) in 2020, whereas groups sized 500 or greater have grown from 14% (2,964) in 2012 to 22.9% (4,945) in
2020. The number of unique group practices showed a significant decrease in the number of solo groups, which comprised
43.8% (3,200) of the total number of individual practices in 2012, decreasing to 32% (1,886) in 2020. All other groups
increased in number and proportionally from 2012 to 2020. Conclusions: This study shows that over the period from
2012 to 2020, there has been a substantial trend of orthopaedic surgeons shifting to increasing practice sizes, potentially
indicating that more orthopaedic surgeons are working for large health care organizations rather than small independent
practices. Clinical Relevance: The impact of these changes should be examined to determine large-scale effects on
patient care, payment models, access, and outcomes, along with physician compensation, lifestyle, and satisfaction.
he financial landscape of orthopaedic surgery has
Tbeen changing rapidly with the advent of the
Affordable Care Act in 2010, the Medicare Access and
CHIP Reauthorization Act of 2015, and alternative
payment models such as the Merit Based Incentive
Program.1,2 These political and financial guidelines
have adjusted the assessment parameters and payment
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models of the health care system, and many of these
changes have been reported to disproportionately
affect smaller practices.3,4 Further influencing these
changes is the declining Medicare reimbursement
for physicians among many specialties, including
orthopaedic surgery.5-9 Nationally, the percentage of
hospital-employed physicians increased by more than
70% from 2012 to 2018 according to the Physicians
Advocacy Institute.10 From 2016 to 2018, an estimated
6,000 physician practices were acquired by hospitals,
with the percentage of hospital-owned practices
increasing by 5% in less than 2 years.10

The increased complexity, electronic medical record
requirements, and high coordination of care prompted
by the aforementioned changes could be influencing
practice consolidation in orthopaedic surgery.11 Recent
studies have shown benefits and increased stability
offered by larger physician practice groups.12 Practice
consolidation has been observed as a general trend
among physicians across the United States, with an
increasing number of physicians working for larger
organizations over time. In addition, some of these
changes are happening at a time when smaller ortho-
paedic groups are struggling during the COVID-19
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Table 1. Numbers and Percentages of Orthopaedic Surgeons and Unique Group Practices in 2012 and 2020

Practice Size

Unique Orthopaedic Surgeons* Unique Group Practices*

2012 2020 2012 2020

n % n % n % n %

1 2,790 13.2 1,595 7.4 3,200 43.8 1,886 32
2-24 7,482 35.3 4,775 22.2 2,659 36.4 2,249 38.2
25-99 4,387 20.7 5,048 23.4 814 11.2 908 15.4
100-499 3,593 16.9 5,190 24.1 498 6.8 623 10.6
�500 2,964 14 4,945 22.9 128 1.8 226 3.8

*P < .001.
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(coronavirus disease 2019) pandemic as a result of
lower volumes for orthopaedic surgery and elective
surgery cancellations.13 However, little is known about
orthopaedic surgeons specifically.12,14 The purpose of
this study was to analyze recent trends in orthopaedic
surgery consolidation and quantify these changes
temporally and geographically from 2012 to 2020. We
hypothesized that the field of orthopaedic surgery
would have experienced a growing number of surgeons
working for larger practices, as well as a growing
number of large orthopaedic surgery practices across all
geographic locations.

Methods
Our study methods were based on a well-conceived

study performed by Rosenkrantz et al.,14 which
analyzed practice size consolidation in radiology. Insti-
tutional review board approval was not required for
this retrospective study because of the use of a publicly
available data set without any patient-identifying
information.
All data were obtained from the Physician Compare

database.15 This data set was created by the Centers for
Medicare & Medicaid Services in 2010 after enactment
of the Affordable Care Act and is updated twice a
month. Physicians are included in this data set if they
have been registered into the Medicare Provider
Enrollment, Chain, and Ownership System in the past 6
months or have billed Medicare for at least 1 fee-for-
service reimbursement in the past 12 months. Specif-
ically, data were obtained from the Physician Compare
archive for September 2014, which contains data on the
2012 calendar year and the October 2020 update.15,16

To identify physicians, we used National Provider
Identifier numbers. Group practice affiliations are
separated based on taxpayer identification numbers
(TINs) and are only considered active if 2 or more
physicians in the group have sent reimbursement
through the group’s TIN in the past 12 months. A
physician may be associated with more than 1 practice,
which is why a physician may show up more than once
in the data set with different TINs. Only those whose
primary specialty was listed as orthopaedic surgery
were included. When analyzing individual orthopaedic
surgeons with multiple practice affiliations, we used the
largest practice size when we de-duplicated the data by
National Provider Identifier. A provider without a
group affiliation was considered to be in an individual
practice. Providers were then categorized into groups
based on practice size (1, 2-24, 25-99, 100-499, and
‡500). For all comparisons, the Cochran-Armitage test
for trend was used to determine whether the propor-
tion of individuals or practices in each subset changed
significantly between 2012 and 2020. The total number
of orthopaedic surgeons and orthopaedic practices was
calculated for 2012 and 2020, in addition to the per-
centage change in number of orthopaedic surgeons and
practices.
We performed the same analysis to understand how

the number of years in practice (0-10 years, 11-20
years, 21-30 years, and ‡31 years) could affect practice
size. We stratified the data by number of years in
practice according to the Medicare database designation
for year graduated from medical school. For example,
surgeons in the 2012 data set with a medical school
graduation date of 1996 through 2005 were grouped in
the category of 0 to 10 years in practice, and those with
a graduation date between 1986 and 1995 were
grouped in the category of 11 to 20 years in practice.
This pattern was continued for category groupings of 21
to 30 years and 31 years or greater. Any physician with
a medical school graduation date of 2006 through 2012
was assumed to be in training (either fellowship or
residency) and was excluded (n ¼ 460) from the 2012
data set to be more representative of practicing ortho-
paedic surgeons. We performed the same analysis on
the 2020 data set, with graduation years of 2014 to
2020 being excluded (n ¼ 173) and with graduation
dates of 2003 to 2013 representing 0 to 10 years in
practice.
Nationwide datawere divided into 4 regions (Midwest,

Northeast, South, and West) based on US Census
divisions, and the aforementioned analysis calculating
the number and percentage of providers and practices in
each region was repeated.17 Trends were also analyzed
for each region using the Cochran-Armitage test. All
data and statistics were analyzed using R statistical
software (R Foundation for Statistical Computing).
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Fig 1. Bar plots showing number of individual orthopaedic surgeons in all practice groups (A) and number of practice groups (B)
in each size category for 2012 and 2020.
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Results
From 2012 to 2020, there was an increase in the

number of unique orthopaedic surgeons from 21,216 in
2012 to 21,553 in 2020, representing a 1.6% increase.
Conversely, the number of practices experienced a
20.1% decrease, from 7,299 to 5,829, during the same
period. The proportion of orthopaedic surgeons work-
ing in solo practices decreased from 13.2% (2,790) in
2012 to 7.4% (1,595) in 2020, and the proportion of
orthopaedic surgeons working in groups sized 2 to 24
decreased from 35.3% (7,482) in 2012 to 22.2%
(4,775) in 2020. The proportion of orthopaedic sur-
geons working in groups sized 25 to 99 grew from
20.7% (4,387) in 2012 to 23.4% (5,048) in 2020. The
proportions of groups sized 100 to 499 and 500 or
greater also increased between 2012 and 2020, from
16.9% (3,593) to 24.1% (5,190) and from 14.0%
(2,964) to 22.9% (4,945), respectively.



Table 2. Numbers and Percentages of Orthopaedic Surgeons and Group Practices in 2012 and 2020 by Region

Practice Size

Unique Orthopaedic Surgeons* Unique Group Practices*

2012 2020

P Value

2012 2020

P Valuen % n % n % n %

Midwest <.001 <.001
1 323 6.7 159 3.3 408 28.8 204 17.5
2-24 1,495 31.1 778 16.3 568 40.1 427 36.6
25-99 1,175 24.4 1,247 26.1 255 18 288 24.7
100-499 939 19.5 1,248 26.1 142 10 180 15.4
�500 881 18.3 1,351 28.2 43 3 68 5.8

Northeast <.001 <.001
1 586 13.9 318 7.6 677 44.9 372 33.3
2-24 1,580 37.4 929 22.2 521 34.6 396 35.5
25-99 854 20.2 958 22.8 183 12.1 158 14.2
100-499 672 15.9 969 23.1 103 6.8 142 12.7
�500 538 12.7 1,020 24.3 23 1.5 48 4.3

South <.001 <.001
1 978 13.1 554 7.2 1,083 42.5 647 31.3
2-24 2,888 38.7 1,943 25.1 1,032 40.5 883 42.7
25-99 1,624 21.7 1,885 24.4 240 9.4 291 14.1
100-499 1,260 16.9 1,935 25 160 6.3 182 8.8
�500 722 9.7 1,418 18.3 34 1.3 67 3.2

West <.001 <.001
1 903 19.2 564 11.7 1,032 56.5 663 43.1
2-24 1,519 32.3 1,125 23.2 538 29.4 543 35.3
25-99 734 15.6 958 19.8 136 7.4 171 11.1
100-499 722 15.4 1,038 21.4 93 5.1 119 7.7
�500 823 17.5 1,156 23.9 28 1.5 43 2.8
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There was a decrease in the number of solo groups,
which comprised 43.8% (3,200) of the total number of
individual practices in 2012, decreasing to 32.0%
(1,886) in 2020. The number of groups sized 2 to 24
increased slightly from 36.4% (2,659) of orthopaedic
practices in 2012 to 38.2% (2,249) in 2020. Group
practices sized 25 to 99, 100 to 499, and 500 or greater
comprised 11.2% (814), 6.8% (498), and 1.8% (128) of
the total number of practices, respectively, in 2012,
increasing to 15.4% (908), 10.6% (623), and 3.8%
(226), respectively, in 2020 (Table 1, Fig 1).
When the data were stratified based on geographic

region, the general trend of increased participation in
larger group practice sizes existed in all regions.
Decreasing numbers of unique orthopaedic surgeons
working in solo practices and practice sizes of 2 to 24
and a corresponding increase in the number of ortho-
paedic surgeons working in practices of 25 to 99, 100 to
499, and 500 or greater were observed in all regions. In
addition, the number of solo practices in all regions
decreased from 2012 to 2020 whereas the number of
practices sized 25 to 99, 100 to 499, and 500 or greater
increased from 2012 to 2020. The number of practices
sized 2 to 24 decreased from 2012 to 2020 in the
Midwest but increased in the South, West, and North-
east, indicating that the Midwest may have higher
consolidation than the other regions (Table 2).
We also observed differences in the practice size and

number of years in practice of orthopaedic surgeons. In
2012, most orthopaedic surgeons with 0 to 10 years in
practice worked in group practices sized 2 to 24
(33.9%) and 25 to 99 (22.3%), whereas in 2020, most
of these surgeons worked in group practices sized 100
to 499 (26.2%) and 500 or greater (30.2%). In 2012,
most orthopaedic surgeons with 11 to 20 years in
practice worked in group practices sized 2 to 24
(38.9%) and 25 to 99 (20.4%), whereas in 2020, most
of these surgeons worked in group practices sized 25 to
99 (24.7%) and 100 to 499 (24.5%). In 2012, most
orthopaedic surgeons with 21 to 30 years in practice
worked in group practices sized 2 to 24 (35.3%) and 25
to 99 (20.6%), and these 2 categories were similar in
2020, with most of these surgeons working in group
practices sized 2 to 24 (24.6%) and 25 to 99 (24.4%). In
2012, most orthopaedic surgeons with more than 30
years in practice worked in group practices sized 1
(26.4%) and 2 to 24 (32.8%), whereas in 2020, most of
these surgeons worked in group practices sized 2 to 24
(23.7%) and 100 to 499 (21.4%) (Fig 2, Table 3).

Discussion
According to our analysis of the Centers for Medicare

& Medicaid Services Physician Compare database from
2012 to 2020, we found significant evidence of practice
consolidation among orthopaedic surgeons within this
period. These trends can be observed through an in-
crease in the number of orthopaedic surgeons affiliated
with larger practices, as well as a decrease in the



Fig 2. Bar plots showing
number of orthopaedic
surgeons working in all
practice groups in 2012 (A)
and 2020 (B) based on
number of years in practice:
0 to 10 years (blue), 11 to
20 years (red), 21 to 30
years (yellow), and more
than 30 years (green).
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number of small practices. We found these trends
across all regions of the United States. Additionally,
orthopaedic surgeons with fewer years in practice
preferentially worked in larger practices, with more
than 80% of those with 0 to 10 years in practice
working in practices of 25 or greater. In contrast, the
percentage of physicians with 11 to 20, 21 to 30, and
more than 30 years of experience working in practices
of 25 or greater was 73%, 67%, and 60%, respectively.
The findings in our study are largely in consensus with
the widespread trend of practice consolidation in
medicine as a whole.14,18-22 It has been reported that
65% of all hospitals in the United States are part of
larger health system networks.18 The same study re-
ported that over 500 hospitals have merged into larger
health systems from 2008 to 2018. Our study shows a
similar pattern, with the number of practices declining
from 7,299 in 2012 to 5,829 in 2020 (20.1% decrease).
The exact consequences of practice size are highly

debated, and much of the literature remains unclear.



Table 3. Numbers and Percentages of Orthopaedic Surgeons in 2012 and 2020 Based on Number of Years in Practice

Practice Size

Unique Orthopaedic Surgeons*

2012 2020

n % n %

Orthopaedic surgeons with 0-10 yr in practice
1 295 5.1 109 1.9
2-24 1,977 33.9 1,003 17.9
25-99 1,297 22.3 1,331 23.7
100-499 1,191 20.4 1,468 26.2
�500 1,068 18.3 1,696 30.2

Orthopaedic surgeons with 11-20 yr in practice
1 644 11.2 254 4.5
2-24 2,228 38.9 1,294 22.8
25-99 1,172 20.4 1,402 24.7
100-499 947 16.5 1,393 24.5
�500 742 12.9 1,335 23.5

Orthopaedic surgeons with 21-30 yr in practice
1 860 15.7 429 8
2-24 1,927 35.3 1,321 24.6
25-99 1,123 20.6 1,311 24.4
100-499 910 16.7 1,291 24
�500 642 11.8 1,024 19

Orthopaedic surgeons with �31 yr in practice
1 987 26.4 785 16.6
2-24 1,225 32.8 1,122 23.7
25-99 677 18.1 977 20.7
100-499 486 13 1,014 21.4
�500 358 9.6 831 17.6

*P < .001.

e1942 J. R. POLLOCK ET AL.
Many studies have claimed that increased practice size
may hold advantages for both physicians and patients.
For example, the findings of a study that examined
Medicare beneficiaries reported significantly better
outcomes, lower costs, and increased coordination of
care for patients in larger practices compared with
smaller practices.23 A second study yielded similar re-
sults, showing a significant positive correlation between
clinical processes and clinical outcomes with larger
practices; however, this same study suggested that
smaller practices had increased patient satisfaction and
patient-reported access.24,25 Staff members of large
practices reportedly have more positive perceptions of
the practice work environment and lower burnout
ratings when compared with those of smaller or inde-
pendently owned practices.26 Consolidation of medical
practices can also potentially increase the stability and
organization of physician networks.12 Moreover, large
practices with increased patient volumes benefit from
increased economies of scale to improve patient out-
comes, reduce financial overhead costs, and obtain
higher bargaining power for contract terms and reim-
bursement rates.27-30

Practice size consolidation among orthopaedic sur-
geons also has its downfalls, as many studies have
claimed substantial benefits of solo and small practices.
It has been reported that smaller practices have a
shorter consultation length and reduced practice per-
formance when compared with larger practices.25

Other studies have reported that larger physician
practices spend more per patient and have higher
readmission rates than smaller practices. Specifically,
practices with more than 100 physicians spend on
average $1,870 more annually per high-need Medicare
beneficiary and incur a 1.64 times higher readmission
rate than practices with 1 or 2 physicians.31

Increasing practice size could cause substantial
growth of health care costs as well. A study examining
physician fees paid by private insurers showed that
increases in group practice size resulted in increased
physician fees paid by private insurers.32 A study
examining the economic impact of health care consol-
idation in orthopaedic surgery estimated a 7% increase
in health insurance premiums for patients in a 10-year
period because of increased consolidation.32 The
authors proposed that this rise in price could result from
the increased ability of surgeons to negotiate higher
payments from payers owing to dominant market
control and less competition.32,33 Increasing consolida-
tion of physician practices also raises antitrust concerns,
which is difficult to counteract because the consolida-
tion results from numerous small transactions rather
than large transactions, limiting the ability of federal
authorities to counteract consolidation.19
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As barriers to health care, such as socioeconomic
status, gender, and race, are an important focus in
health care today, the impact of practice size consoli-
dation on these efforts should be considered. Our study
shows that physicians are increasingly working for
larger practices. However, it is the smaller practices that
are more likely to be located in a rural setting and
serving underserved patients.34 A recent study exam-
ining differences in the treatment of patients with acute
myocardial infarction by solo physicians versus physi-
cians in larger practices suggested that physician prac-
tice size directly affects clinical practice patterns.35

Because African American and Hispanic physicians
are more likely to practice in small or solo practices,
these groups are disproportionately affected by a
decrease in smaller practices.34 Finally, with the recent
COVID-19 pandemic, medical practices have been
exposed to great financial risks, particularly solo and
small orthopaedic groups with limited capital owing to
severely limited office visits and cancelled elective sur-
gical procedures.36,37 Although the causes of practice
size consolidation remain unclear, future studies should
examine the impact of practice consolidation on patient
outcomes, physician happiness, costs, and socioeco-
nomic and racial disparities.

Limitations
Our study has several limitations. First, the use of the

Medicare database excludes a small number of ortho-
paedic surgeons who might not participate in Medicare,
such as pediatric orthopaedic surgeons. Another limi-
tation is the limited period of available Medicare data
related to physician practice size, which only spans
from 2012 to 2020. Despite these limitations, we
believe this methodology gives the best possible analysis
of practicing orthopaedic surgeons, and this method-
ology has been applied in other studies using the
Physician Compare database.38,39

Conclusions
This study shows that over the period from 2012 to

2020, there has been a substantial trend of orthopaedic
surgeons shifting to increasing practice sizes, potentially
indicating that more orthopaedic surgeons are working
for large health care organizations rather than small
independent practices.
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