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Abstract

Despite growth in private equity (PE) acquisitions of physician practices in the US,
little is known about how changes in ownership in�uence workforce composition.
Using clinician-level data linked to practice acquisition information, we estimated
changes in clinician workforce composition in PE-acquired practice sites relative to
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non-PE-acquired independent practice sites for dermatology, ophthalmology, and
gastroenterology specialties. We calculated a clinician replacement ratio (cumulative
number of entering clinicians during 2014–19 divided by the cumulative number of
exiting clinicians) across 213 PE-acquired practices and 995 matched non-PE-
acquired practices. Using a difference-in-differences approach, we also examined
practice-level changes in yearly clinician counts at PE-acquired practices before and
after acquisition compared with non-PE-acquired controls. In aggregate and across
the study period, the clinician replacement ratio was higher for PE-acquired practices
compared with non-PE-acquired controls (1.75 versus 1.37), as well as within each
specialty and clinician type (physician versus advanced practice provider). Relative to
non-PE-acquired control practices, we also found signi�cant yearly increases in the
number of advanced practice providers at PE-acquired practices after acquisition.
Taken together, these �ndings suggest differential changes in workforce composition
at PE-acquired practices, especially a shift toward advanced practice providers for
care delivery.
TOPICS
PHYSICIANS PHYSICIAN PRACTICES PHYSICIAN WORKFORCE PHYSICIAN

PAYMENT PHYSICIAN BURNOUT

Private equity (PE) acquisitions of physician practices are increasingly prevalent in
the US. During the period 2013–16, PE �rms acquired more than 1,400 medical
practice sites, comprising 5,714 physicians.  Investment has accelerated since then
in women’s health,  dermatology,  ophthalmology,  gastroenterology,  and
radiology,  among other specialties. Clinicians may sell their practices to PE because
of a growing need for capital amid greater market competition, long-term practice
and �nancial uncertainty, and the high purchase prices offered.  The structure of a PE
deal may allow physician-owners to retain equity and bene�t �nancially from future
transactions while introducing management and administrative e�ciencies.
However, there is also concern that PE ownership structures and their associated
�nancial incentives may reduce clinicians’ autonomy or contribute to operational
changes that affect longer-term job satisfaction and retention.  Despite this emerging
trend of PE investment in health care, little is known about its effects on physician
practices—and speci�cally on workforce composition over time.

The potential effects of PE acquisitions on the clinician workforce have important
implications for the clinician labor market and for downstream outcomes such as
quality of care and health care spending. Workforce composition is a key concern for
health care organizations because of high replacement costs related to recruitment,
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as well as indirect costs related to access for patients and the continuity and quality
of care.  Moreover, a more stable workforce is associated with better health
outcomes for patients, improved quality metrics, and reduced resource use.
Across specialties and health care markets, studies suggest that rapid changes are
taking place in the clinician workforce for a range of reasons. First, physician burnout
and low professional satisfaction are leading many physicians to exit the profession
altogether.  Second, physicians are increasingly leaving independent practice
environments for hospitals and health systems. Just during the period 2016–18
alone, large hospitals and health systems acquired more than 8,000 practices, and
the number of physicians employed by hospitals increased by 14,000.  Third, and
perhaps least understood, larger physician networks and �nancial �rms are
consolidating medical practices, potentially leading to higher rates of turnover across
practices and to dramatic changes in practice composition,  with physicians
increasingly a�liated with larger entities over time.

PE �rms are a pronounced driver of practice consolidation and may have unique
effects on workforce composition by changing organization, management, and
�nancial incentives. These �rms are �nancial institutions that raise money from
investors to acquire and then sell companies for sizable pro�ts over three-to-seven-
year time frames.  PE �rms can build substantial market share within an existing,
fragmented market by purchasing a “platform practice” and then acquiring smaller
practices and related services (for example, laboratories) within the market.  Once a
platform practice becomes the dominant actor within a market, it can use its market
power to increase commercial payment rates and shape payer mix, service use, and
referrals.  Platform practices may also streamline administrative costs and centralize
billing, scheduling, and revenue cycle management—services that may have
previously been siloed across independent practices.

During an acquisition, a PE �rm may take 60–80 percent ownership of a practice and
pay physician-owners a sizable lump sum for their share of the practice.  After the
acquisition, physicians typically become employed at the practice by the PE �rm or its
platform practice subsidiary and receive salaries. For junior physicians within the
practice, who might not have any equity or share of the company, the PE acquisition
may change their future ownership opportunities and potentially alter performance
incentives, practice conditions, career prospects, and job satisfaction.  Moreover,
there is growing concern from physicians that PE �rms may hire advanced practice
providers, who may be less costly to employ, to replace physician staff members.
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In this article we provide the �rst estimate of clinician composition changes in PE-
acquired practice sites across several medical specialties. Unlike other studies on PE,
which examined a single sector or specialty, we focused on dermatology,
ophthalmology, and gastroenterology because they have the highest PE penetration
among o�ce-based medical and surgical subspecialties.  PE also has a distinct
business model for pro�t generation within this set of high-volume procedural
specialties.

Study Data And Methods

Data Sources

We combined several data sources to identify providers a�liated with PE-acquired
versus independent practice sites that were not acquired by PE (hereafter referred to
as “non-PE-acquired practices”). Practice sites were de�ned as single locations
where one or more clinicians practiced medicine in an outpatient (o�ce-based)
setting. First, to identify PE acquisitions across dermatology, ophthalmology, and
gastroenterology specialties, we used proprietary data from Pitchbook Inc., which
provides transactional data on mergers and acquisitions in the health care sector. We
included PE acquisitions from the period 2016–18. We then manually veri�ed and
expanded this list, using a combination of press releases, industry reports on mergers
and acquisitions, and physician practice websites.

Acquisition data were then linked to the IQVIA OneKey data set, which provides
independently veri�ed provider-level information (for example, age, location, specialty,
and clinician credentials) and practice-level information (including ownership and
corporate a�liations) on 9.7 million health professionals in the US.  One advantage
of this data set is that it lists distinct o�ce sites belonging to a particular practice
name, allowing for precise locations of practices. We used probabilistic matching to
link exact practice names, street locations, and cities in the OneKey data set to
reported acquisitions, as well as nonexact records of practice names, street
locations, and ownership entity (that is, acquirer name and corporate parent name) in
the OneKey data set to reported acquisitions. The percentages of Pitchbook
acquisitions that were linked to OneKey data were 64 percent in 2016, 63 percent in
2017, and 70 percent in 2018. For the remaining unmatched Pitchbook deals and
deals that we found from other sources, we used internet searches to verify practice
locations and potential name changes and manually matched acquisitions to the
OneKey data. Non-PE-acquired practice sites included all independent entities that
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were not identi�ed as PE acquired, corporate owned, or hospital or health system
a�liated.

We linked IQVIA data to the 2014–19 Medicare Physician and Other Practitioners
data set (formerly the Provider Utilization and Payment Data: Physician and Other
Supplier public use �les) to evaluate practice workforce turnover and composition
over time. These Medicare �les contain annual provider-level information on services
and procedures provided to fee-for-service Medicare Part B bene�ciaries, with the
following identifying information: provider name, a single a�liated address, specialty,
and National Provider Identi�er. Organization name is not available.

Using both PE-acquired and non-PE-acquired practice sites in the OneKey data set, we
linked practice sites in our data set to the Medicare �les via a sequential process: �rst
by limiting the Medicare specialties to specialties of interest, then by exact-matching
National Provider Identi�ers in the OneKey data set directly to the 2019 Medicare �le,
and �nally by matching on the street addresses of o�ce locations in the OneKey data
set with those in the Medicare �le. We then used this index year of National Provider
Identi�ers to match to prior years of the Medicare data �les (2014–18). We also
included data on physicians and advanced practice providers who were not in the
OneKey data in 2019 but were found in other years of the Medicare data to be
a�liated with the practice sites of interest in the OneKey data set (based on address,
specialty, and the presence of other National Provider Identi�ers in those practice
sites).

Analysis

To form our comparison group, we matched PE-acquired practices to non-PE-
acquired practices on specialty and hospital referral region. We then used nearest
neighbor matching on total physicians during the year of acquisition to generate up to
eight controls per PE-acquired practice. In total, we found 995 independent practice
matches for 213 (of 250) PE-acquired practices.

We examined workforce change in three different ways. First, using methods
consistent with previous work on clinician composition changes,  we calculated the
clinician replacement ratio for PE-acquired versus non-PE-acquired ownership types.
This ratio was de�ned as the cumulative number of entering clinicians during 2014–
19 divided by the cumulative number of exiting clinicians during this period. A
clinician replacement ratio greater than 1 suggests more entering than exiting
clinicians. We strati�ed these calculations by specialty, by clinician type (physicians
versus advanced practice providers), and by physician age. Because advanced
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practice providers were not consistently present in the OneKey data set and therefore
did not have age information, we restricted age-related analyses to physicians only.

Second, we estimated whether practice-level entrants and exits differentially changed
the total number of clinicians at PE-acquired versus non-PE-acquired practices during
the study period. We performed a two-way linear �xed effects difference-in-
differences regression at the practice level to evaluate yearly changes in the total
counts of physicians and advanced practice providers. We lined up all practices and
their outcome data at event time 0, or the year of acquisition, and included up to three
years before PE acquisition and up to three years after acquisition. Because of the
limited number of years available, practices acquired in 2016 had only two years of
preacquisition data, and practices acquired in 2017 and 2018 had only two years and
one year of postacquisition data, respectively. We removed the year of acquisition
from all analyses. Year and practice �xed effects were included in the regression, and
standard errors were clustered at the practice level. We weighted non-PE-acquired
practices by the number of controls per corresponding PE-acquired practice: Non-PE-
acquired practices were assigned a weight from 0.125 (eight non-PE-acquired
practices per PE-acquired practice) to 1 (one non-PE-acquired practice per PE-
acquired practice).

Third, we examined the probability of a clinician entering and exiting a PE-acquired
versus non-PE-acquired practice. We de�ned exiters as clinicians who were observed
to be in a given practice in 2014 but were not present at that same practice in 2019.
We de�ned entrants as clinicians that were in a practice in 2019 but had not been in
that same practice in 2014. We modeled the probability of entry and exit for both
physicians and advanced practice providers.

All analyses were conducted using R, version 4.0.5. This study was deemed exempt
by the Institutional Review Board at Oregon Health & Science University.

Limitations

This study had several limitations. First, although we used a comprehensive
methodology to identify PE acquisitions, some acquisitions may be missing from our
initial sample, given the reliance on manual validation of publicly reported
transactions. This approach may have underestimated acquisitions of smaller
practice sites.

Second, we relied on linkages between our practice-level PE acquisition data with
longitudinal, clinician-level data using Medicare �les. Despite a relatively high match
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rate (68 percent) between the OneKey and Medicare �les, there were nonetheless
clinicians who were unobserved in either the Medicare �les or the OneKey �les, which
may have biased our results toward the null. We did not �nd evidence that this match
rate was systematically lower for PE-acquired versus non-PE-acquired practice sites.
Moreover, we relied on OneKey data to identify all practice locations, but it is possible
that there were inaccuracies in how a�liations were identi�ed.

Third, the Medicare Physician and Other Practitioners data are limited to billing
clinicians who see Medicare Part B bene�ciaries, and it is possible that advanced
practice providers may be undercounted in these Medicare data if they bill exclusively
under a physician.  Although they make up an important ancillary workforce in
ophthalmology, optometrists were not included in our �nal analysis because of the
small numbers of optometrists from the Medicare Physician and Other Practitioners
data set that matched to the PE-acquired ophthalmology practices in our sample.

Fourth, a clinician could change practice sites in the Medicare data set but still be
employed within the same parent practice group after an acquisition. In the event of
incomplete parent ownership data, it is possible for clinicians to be incorrectly
identi�ed as exiting in these cases.

Finally, our study did not estimate a causal effect of PE acquisition on workforce
composition, despite its comparison to a plausible counterfactual of non-PE-acquired
practices. Our estimates also may have been underpowered because of the large
number of parameters estimated and the limited number of PE observations
identi�ed during our study period.

Study Results

Our �nal analytic sample included a total of 1,208 practice sites, including 691 in
dermatology (1,735 clinicians), 166 in gastroenterology (741 clinicians), and 351 in
ophthalmology (748 clinicians) (exhibit 1). Clinicians at PE-acquired sites were
distributed across the US but were most concentrated within the South. Across these
three specialties, our PE sample included 422 dermatology clinicians at 112 practice
sites, 259 gastroenterology clinicians at 45 practice sites, and 211 ophthalmology
clinicians at 56 practice sites.

Exhibit 1 Sample characteristics of o�ce-based clinicians at private equity (PE)-acquired and non-PE-
acquired practices in the US, 2014–19
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PE-acquired Non-PE-acquired Sample total

Physician and
practice
characteristics Clinicians

Practice
sites Clinicians

Practice
sites Clinicians

Practice
sites

Total no. 892 213 2,332 995 3,224 1,208

No. of physicians 702** —a 1,735 —a 2,437 —a

Women physicians
as % of total
physicians

27.5* —a 32.7 —a 23.6 —a

Mean age of
physicians, years

51**** —a 55 —a —a —a

No. of advanced
practice providers

190** —a 597 —a 787 —a

Geography, no.

 Midwest 145 40 342 151 487 191

 Northeast 115 33 414 201 529 234

 South 474 115 1,297 520 1,771 635

 West 158 25 279 123 437 148

Specialty, no.

 Dermatology 422 112 1,313 579 1,735 691

 Gastroenterology 259 45 482 121 741 166

 Ophthalmology 211 56 537 295 748 351

SOURCE Authors’ analysis of data from the IQVIA OneKey data set (2019) and 2014–19 Medicare
Physician and Other Practitioners by Provider data for dermatology, gastroenterology, and
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ophthalmology. NOTES Data on age and gender were only available for physicians. Age was
calculated based on 2019 data (clinician age in 2019). We ran a two-sample -test on age and chi-
square tests on the proportion of physicians and the proportion of women physicians for PE-acquired
and non-PE-acquired practices.

aNot applicable.

*

**

****

In aggregate across the entire study period, PE-acquired practices had a higher
clinician replacement ratio than did non-PE-acquired independent practices (1.75
versus 1.37). This was also the case within each specialty: In dermatology, entering
clinicians replaced exiting clinicians at a ratio of 1.71 in PE-acquired practices versus
1.28 in non-PE acquired practices; in gastroenterology, at a ratio of 2.18 versus 1.93;
and in ophthalmology, at a ratio of 1.40 versus 0.98 (exhibit 2).

Exhibit 2 Clinician replacement ratios in private equity (PE)-acquired and non-PE-acquired practices in the
US, by specialty, clinician type, and age group, 2014–19

Total clinicians, no.

2014 2019
Total
entrants, no.

Total exits,
no.

Clinician
replacement
ratio

PE
Non-
PE PE

Non-
PE PE

Non-
PE PE

Non-
PE PE

Non
PE

Overall 581 1,745 716 1,909 313 596 178 432 1.75 1.3

Specialty

 Dermatology 258 989 326 1,062 163 332 95 259 1.71 1.2

 
Gastroenterology

168 292 219 384 94 190 43 98 2.18 1.9

𝑡

𝑝 < 0.10

𝑝 < 0.05

𝑝 < 0.001
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Total clinicians, no.

2014 2019
Total
entrants, no.

Total exits,
no.

Clinician
replacement
ratio

PE
Non-
PE PE

Non-
PE PE

Non-
PE PE

Non-
PE PE

Non
PE

 
Ophthalmology

155 464 171 463 56 74 40 75 1.40 0.9

Clinician type

 Physician 503 1,467 569 1,503 200 273 133 238 1.50 1.1

 Advanced
practice provider

78 278 147 406 113 323 45 194 2.51 1.6

Age group, years

 Younger than
40 85 197 99 137 116 139 39 49 2.97 2.8

 40–60 297 879 316 860 63 100 37 77 1.70 1.2

 Older than 60 83 315 139 417 14 23 28 59 0.50 0.3

SOURCE Authors’ analysis of 2014–19 Medicare Physician and Other Practitioners by Provider data
for dermatology, gastroenterology, and ophthalmology. NOTES The clinician replacement ratio is
de�ned as the cumulative number of entering clinicians during the period 2014–19 divided by the
cumulative number of exiting clinicians and is calculated at the ownership level. There were 3,224
unique clinicians across the study time frame. Total clinicians in 2014 and 2019 refer to clinicians only
in these speci�c years. Data on ages were available for physicians only.

Entering physicians replaced exiting physicians at ratios of 1.50 and 1.14 in PE-
acquired versus non-PE-acquired practices, respectively. Within the youngest
physician age group (that is, younger than age forty), the replacement ratio in PE-
acquired practices was 2.97, compared with 2.83 in non-PE-acquired practices.
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Replacement ratios were higher for younger physicians than for older physicians in
both PE-acquired and non-PE-acquired practices (1.70 versus 1.29 for physicians
ages 40–60 and 0.50 versus 0.38 for those older than age 60) (exhibit 2).

The replacement ratio for advanced practice providers was 2.51 in PE-acquired
practices compared with 1.66 in non-PE-acquired practices (exhibit 2). Entering
clinicians replaced exiting clinicians at higher rates in PE-acquired compared with
non-PE-acquired practices for both physicians and advanced practice providers
across specialties (exhibit 3).

Exhibit 3 Clinician replacement ratios for advanced practice providers and
physicians in private equity (PE)-acquired and non-PE-acquired practices in the
US, by specialty, 2014–19

SOURCE Authors’ analysis of 2014–19 Medicare Physician and Other Practitioners by
Provider data for PE-acquired and non-PE-acquired practices for dermatology,
gastroenterology, and ophthalmology. NOTE The clinician replacement ratio is de�ned in
the exhibit 2 notes.

Exhibit 4 shows practice-level difference-in-differences estimates for changes in
yearly counts of clinicians at PE-acquired practices relative to non-PE-acquired
practices from pre- to postacquisition. Although we did not observe statistically
signi�cant changes for total physician counts, total counts of advanced practice
providers per year increased at PE-acquired practices relative to non-PE-acquired
practices (0.15; 95% con�dence interval: 0.05, 0.25; ). We found no
evidence of diverging pre trends (see online appendix exhibits A1 and A2).

𝑝 = 0.004
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Exhibit 4 Change in yearly clinician counts in private equity (PE)-acquired practices relative to non-PE-
acquired practices in the US, 2014–19

PE-acquired Non-PE-acquired

Unadjusted,
pre period

Unadjusted,
post period

Unadjusted,
pre period

Unadjusted,
post period

Difference
in
differences,
adjusted

95%
CI

Total
counts,
physicians

2.78 2.88 1.59 1.62 0.09
−0.05,
0.24

Total
counts,
advanced
practice
providers

0.51 0.72 0.37 0.38 0.15**
0.05,
0.25

SOURCE Authors’ analysis of 2014–19 Medicare Physician and Other Practitioners by Provider data
for dermatology, gastroenterology, and ophthalmology. NOTES Difference-in-differences analyses
measure changes in yearly counts of clinicians at PE-acquired practices compared with non-PE-
acquired practices from pre to post acquisition and were conducted at the practice level. Unadjusted
outcomes for pre periods were calculated using annual data up to 3 years before acquisition.
Unadjusted outcomes for post periods were calculated using annual data up to 3 years
postacquisition.

**

Finally, at the individual clinician level, we found that the probability of both entering
and exiting a practice was higher for physicians at PE-acquired practices compared
with physicians at non-PE-acquired independent practices. The estimated difference
of entry for physicians was 15.74 percentage points (95% CI: 10.79, 20.69;

). The estimated difference of exit was 6.00 percentage points (95% CI:
1.91, 10.07; ) (appendix exhibit A3).  For advanced practice providers, the
probability of entering was higher at PE-acquired practices compared with non-PE-
acquired practices, but this difference was not statistically signi�cant
(9.57 percentage points; 95% CI: −2.50, 21.63; ). We did not �nd evidence of
differential probabilities of advanced practice providers exiting in PE-acquired

𝑝 < 0.05

𝑝 < 0.001

𝑝 = 0.004 34
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practices compared with non-PE-acquired practices (−4.48 percentage points; 95%
CI: −18.73, 9.77; ) (appendix exhibit A3).

Discussion

Using a novel data set of PE acquisitions linked to longitudinal clinician-level data, we
found higher clinician replacement ratios at PE-acquired practice sites compared with
non-PE-acquired sites across specialties and clinician types during the study period,
2014–19. In a difference-in-differences analysis at the practice level, we found a
statistically signi�cant increase in yearly total counts of advanced practice providers
at PE-acquired practices relative to non-PE-acquired practices but no statistically
signi�cant changes in total physician counts per practice.

An important element of workforce compositional changes is whether PE-acquired
practices are able to attract new clinicians. Across the study period, these practices
hired physicians at a higher rate than the rate at which physicians departed. This
higher replacement ratio may re�ect PE’s selection of acquisition targets to facilitate
practice growth, which in turn requires more clinicians. The ability of PE-acquired
practices to attract new clinicians may depend on underlying �nancial incentives
associated with acquisition. For example, PE �rms often buy physician partners out
of their shares of the practice while recruiting younger physicians as salaried
employees with cash, stock, or minor ownership incentives.  Our results suggest that
similar to non-PE-acquired practices, PE-acquired practices have higher replacement
ratios among younger physicians than among older physicians, pointing to some
degree of shared natural evolution of the physician workforce.

Another element of workforce composition is whether the individual clinicians exiting
a given PE-acquired practice are the same ones who entered the practice, which may
re�ect some degree of workforce dissatisfaction. At the clinician level, we found that
the probability of physicians both entering and exiting a practice was higher at PE-
acquired practices than at non-PE-acquired practices, suggesting a degree of
workforce turnover. It is possible that other yet-unstudied changes could in�uence
the retention of clinicians in PE-acquired practices, including changes to service mix
or patient composition, administration, and management, as well as broader trends
affecting physician burnout, including overall stress, high work demands, and lack of
personal time.

Our �ndings of changes in workforce composition also may re�ect targeted PE
investment strategies, including expanding the use of advanced practice providers to
replace or complement current sta�ng structures. There is broad evidence that

𝑝 = 0.54 34
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physician practices, regardless of ownership, are increasingly employing advanced
practice providers in response to physician supply shortages, payment reform, and
delivery models focused on team-based care, as well as downward price pressures
from payers.  Our �nding of an increase in advanced practice providers associated
with PE-acquired practice sites is consistent with those of recent studies in
dermatology that �nd similar changes.  Although PE may turn toward advanced
practice and other ancillary providers to promote care delivery, we were unable to
observe the effects that this workforce composition change may have on quality of or
access to care.

“The longer-term implications for
workforce size and composition at PE-
acquired practice sites are unclear.”
“There may be substantial
generational differences in how PE is
viewed by clinicians.”

The longer-term implications for workforce size and composition at PE-acquired
practice sites are unclear. Physicians who are more drawn to salaried employment
arrangements without administrative duties may prefer a PE-acquired practice.  In a
qualitative study of ophthalmologists and health care investors by Eloise May
O’Donnell and colleagues, some interviewees cited PE investment as a source of
�nancial stability in an increasingly competitive health care market, with greater
clinical autonomy compared with hospital or health system ownership.  However,
there may be substantial generational differences in how PE is viewed by clinicians.
Limited studies suggest concerns among medical trainees and early-career
physicians about the prospect of future acquisition by corporate entities, with many
holding negative perceptions of PE’s in�uence on the quality of care, long-term
earnings, and physician autonomy.  Further research is needed to understand how
PE acquisition affects workforce composition and retention over time, particularly as
acquired practices face second and subsequent sales.

Conclusion

36
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During the past decade, PE �rms have invested signi�cantly in health care, with major
transactions across a range of health care operators. These operators include health
systems;  nursing homes;  hospice agencies;  physician management
companies;  ambulatory surgical centers;  and, perhaps most prominently, medical
practices.  However, the effects of PE investment on the clinician workforce remain
understudied. Given the descriptive nature of these analyses, however, we were
unable to ascertain whether our results were causally related to PE ownership or a
result of endogenous characteristics of PE-acquired practices. Although these
�ndings should be considered preliminary in nature, they raise important questions
about the implications of PE ownership on the clinical workforce, particularly as PE
investment accelerates across medical specialties.
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