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Abstract

With the growth of vertical integration among physician practices (i.e., hospital–physician 

integration), there have been many studies of its effects on health care treatments and spending. 

It is unknown if integration shapes provider configurations, especially against the backdrop 

of increasing employment of nurse practitioners (NPs) and physician assistants (PAs) across 

specialties. Using a longitudinal panel of 144,289 practices (2008–2015), we examined the 

association of vertical integration with NP and PA employment. We find positive associations 

between vertical integration and newly employing NPs and PAs within physician practices; 

however, the relationships differ by practice specialty type as well as timing of vertical 

integration. Supplementary analyses offer supporting evidence for coinciding enhancements to 

practice productivity, diversification, and provider task allocation. Our results suggest that vertical 

integration may promote interdisciplinary provider configurations, which has the potential to 

improve care delivery efficiency.
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Introduction

The “doctor’s workshop” model of hospital–physician relationships has been on a long-

running decline, but a variety of alternative arrangements, with varying degrees of economic 

and clinical success, have since surfaced (Burns & Muller, 2008; Robinson, 1998). On the 

far end of the spectrum, hospitals can simply bind the fortunes of physician practices to 
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their own via direct ownership stakes. The 1990s witnessed a wave of this type of vertical 

integration (i.e., the purchasing of physician practices by hospitals/health systems), but it 

was quickly followed by extensive divestures (Ciliberto & Dranove, 2006; Kocher & Shani, 

2011). However, vertical integration (i.e., hospital–physician integration) among physician 

practices is again on the rise (Capps et al., 2018; Kocher & Shani, 2011; Neprash et al., 

2015; Nikpay et al., 2018; Richards et al., 2016), and this time may be different. Health 

care delivery and market dynamics have evolved, such as increased vertical integration 

across multiple health care sectors and practice specialties (Nikpay et al., 2018; Richards 

et al., 2016); thus, the current motivations for consolidating may be stronger and more 

long-lasting.

The justifications for vertical integration largely fall within two domains: efficiency-based 

or strategy-based arguments (Post et al., 2018). The former rests heavily on incomplete 

contracts and transaction cost considerations when trying to coordinate care and payments 

across multiple, distinct entities. The latter justification is concerned with negotiation 

leverage vis-à-vis insurers and other suppliers (e.g., medical device and inventory 

companies). A burgeoning empirical literature has, in turn, investigated integration behavior 

and a variety of subsequent outcomes.

Existing studies find vertical integration leads to strategic changes in physician referral 

patterns and care delivery settings (Baker et al., 2016; Carlin et al., 2016; Koch et al., 2017) 

as well as increases in health care prices, spending, and treatment intensity (Capps et al., 

2018; Koch et al., 2017; Konetzka et al., 2018; Neprash et al., 2015; Post et al., 2018; 

Robinson & Miller, 2014).1 But there is scant evidence for efficiency gains or improved 

care quality following these formal tie-ups (Burns et al., 2013; Carlin et al., 2015; Scott et 

al., 2017). Other downstream implications from vertical integration are largely unexplored, 

however—with the adoption and use of health information technology being one exception 

(Everson et al., 2019; Lammers, 2013; McCullough & Snir, 2010).

One unstudied area of health care delivery and policy importance is the structure and 

performance of physician practices postintegration. There is longstanding interest in 

differences in productivity and allocative efficiency across various physician practice 

configurations. Much of the literature has specifically focused on the influences of practice 

size and specialty mix—economies of scale and scope, respectively (Burns et al., 2013; 

DeFelice & Bradford, 1997; Gaynor & Pauly, 1990). However, some prominent, though 

often dated, work has also explored the implications of physician and nonphysician input 

combinations on practices’ throughput and earnings. It is well-known that other high-skilled 

clinicians, such as nurse practitioners (NP) and physician assistants (PA), can substitute or 

complement physician labor within certain settings and/or specific service lines (Maier et al., 

2016); yet, related research tends to find suboptimal use of these alternative input factors 

(Golladay et al., 1973; Reinhardt, 1972; Zeckhauser & Eliastam, 1974).

1.Ciliberto and Dranove (2006) are an important exception; the authors do not find price changes for hospitals integrating (and 
disintegrating) in the 1990s.
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There is little empirical knowledge of how organizational structures shape physician practice 

composition. For example, Kaissi et al. (2003) show that group practice increases the 

likelihood of PA and NP employment, but this is a cross-sectional analysis of a small 

geographic area and dated by many years. Park and colleagues (Park et al., 2018) document 

greater use of NP and PA providers when community health centers transition to “medical 

home” models; however, this (safety-net) practice type and highly specific organizational 

evolution are uncommon within the broader market. Consequently, there is a nontrivial gap 

in the literature, with growing salience due to the known uptick in NP and PA provider 

reliance in recent years (Barnes et al., 2018; Martsolf et al., 2018) as well as the greater 

acceptance of NP- and PA-delivered care by consumers (Dill et al., 2013).

New Contributions

To shed needed light in this research area, we examine the association of physician practice 

vertical integration with NP and PA employment. We leverage a balanced panel of 144,289 

physician practices (i.e., exact same practices across all years) spanning 2008–2015. The 

data offer granular detail on ownership structure, and crucially, the complete staffing picture 

for all NPs, PAs, and physicians working within a given practice. We employ practice-

level regression analyses with two-way fixed effects to capture changes in NP and PA 

employment after a physician practice is newly integrated with a hospital or health system. 

In addition, we conduct event studies to assess the dynamics of the associations over time. 

Using extensive practice provider data and more rigorous analytic approaches, this study 

extends the available research and is the first to capture the relationship between changes 

in physician practice ownership structure and provider configuration over time, as well as 

across practice types (i.e., primary care, nonprimary care, and multispecialty practices).

Conceptual Basis for the Study

The reasons behind any underutilization of nonphysician clinical personnel are potentially 

manifold and not mutually exclusive (Reinhardt, 1972). For example, physicians may 

underestimate the productivity and financial gains from employing the additional staff, or 

relatedly, not appreciate how costly it is for them to perform some tasks that could be safely 

(and less expensively) allocated to other clinical professionals. More simply, physicians 

may have an aversion to assuming the role of a practice manager. Managerial skill takes 

development, and it is generally not emphasized within medical education.

Importantly, vertically integrating with a hospital or health system could overcome one or 

more of the barriers to greater NP and PA use. Vertical integration allows health systems 

to share (or impose) management strategies with the newly acquired physician practice. 

While profit sharing with physicians is common, health systems are ultimately the residual 

claimant on the practice’s earned income—i.e., the proverbial “buck stops there.” Thus, the 

locus of managerial control shifts (at least to some degree) to the larger entity that has now 

enveloped the physician practice. The health system can then exploit any opportunities to 

enhance productivity and/or profits by altering the labor composition within the practice, 

and relatedly, by improving task matching across provider types. Moreover, the presence 

of an overarching firm likely limits growth in physicians’ managerial responsibilities and 
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subsumes the practice within the health system’s existing “brand.” These features can 

mitigate any inherent physician reticence toward employing more advanced practice clinical 

labor.

Method

Data

We benefit from a panel of physician practices over the 2008–2015 time period. The data 

are from SK&A (IQVIA, 2020), which aims to be a near-universe (i.e., census) of physician 

office-based practices across the United States. Practices are located in all 50 states plus the 

District of Columbia. SK&A does not sample practices in a manner that ensures national 

representativeness; however, what is the most salient and unique about the SK&A data, 

and that allows for our panel estimation, is the ability to follow the same practices over 

time (2008–2015) and observe within practice changes in ownership status and provider 

configurations (i.e., employment of NPs and PAs). Additionally, the data include rich 

practice-level detail, including specialty designations as well as ownership structure. The 

latter element in combination with our relatively long time series allows us to capture 

extensive integration behavior over time. Specifically, we consider a practice as vertically 

integrated when it reports ownership by a hospital or health system (i.e., hospital–physician 

integration) in a given year. The SK&A data have been the key source of integration 

information for recent studies in this area (e.g., Baker et al., 2016; Everson et al., 2019; 

Koch et al., 2017; Nikpay et al., 2018; Richards et al., 2016). These data have been found 

to be comprehensive and representative of greater than 90% of ambulatory practices in the 

United States (Rhodes et al., 2014). We ultimately rely on a balanced panel of physician 

practices over this 8-year analytic window, which translates to 144,289 individual practices 

that span the country as well as the gamut of practice size and specialty types.

A highly relevant and unique feature of our data is the ability to account for the number 

of providers working within a given practice across three separate provider domains: NP, 

PA, and physician. As previously stated, these are all high-skill clinical providers (i.e., 

graduate-level training), with high degrees of substitutability across a variety of patient care 

services. Many studies of physician practices (e.g., those focused on size differences and 

trends) typically do not include NP or PA inputs—making any inferences at least partially 

confounded by unobserved dimensions of the overall practice configuration. Our data avoid 

this shortcoming, and instead, let us observe evolutions in high-skilled labor composition 

within physician practices.

Of note, during the extensive health care integration literature review by Post et al. (2018), 

the authors remark that existing insights are somewhat incomplete due to many current 

studies’ heavy focus on the hospital sector (rather than other market participants) and/or 

reliance on data from just one or few states. We are fortunately not restrained by either 

limitation in our empirical setting.
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Descriptive Motivation

The amount of vertical integration activity we observe in our analytic sample can be seen 

in Figure 1. Across all three specialty designations (i.e., primary care, nonprimary care, 

and multispecialty), health system ownership is largely flat from 2008 to 2010 but then 

accelerates in subsequent years. By 2015, the prevalence of vertical integration is 100% to 

200% higher for each specialty group when compared with our baseline year (2008). The 

patterns also align with other studies using similar data (Nikpay et al., 2018; Richards et al., 

2016).2

Figure 2 offers an annual snapshot of NP and PA employment prevalence for our analytic 

sample that has been stratified by practice ownership type (i.e., independent, horizontal, 

and vertical). Using common, standard definitions, independent practices are defined as 

a physician-owned practices, and horizontally integrated practices are those reporting 

physician group ownership (Burns et al., 2013). It is clear from Figure 2 that independently 

owned practices are the least likely to incorporate high-skill, NP or PA labor. Only 10% 

to 15% of independent practices employ NP or PA providers in any given year. Vertically 

integrated practices are the most likely to rely on NPs as part of their clinical staffing, 

however, with roughly one third of these practices having at least one NP within the 

practice over our study period. Interestingly, vertically integrated practices do not have a 

similarly disproportionate tilt toward PA labor (bottom panel of Figure 2). Only about 20% 

of vertically integrated practices staff a PA in a given year, which is higher than independent 

practices but typically below that of horizontally integrated (i.e., physician group ownership) 

practices. Figure 2 therefore displays some prima facie evidence suggesting relatively 

stronger NP labor demand within these vertically structured firms.3

Regression Analyses

Using a linear probability model, our simplest specification is akin to a generalized 

difference-in-differences model with two-way fixed effects, which we then complement with 

an event study model. The unit of observation is at the practice (p)-year (t) level.

Y pt = δVerticalpt + ΓXpt + λp + ηt + εpt (1)

Our outcomes of interest (Y) in Equation 1 are two separate binary indicators for the 

presence of an NP (PA) in the physician practice.4 Vertical is a time-varying indicator 

for whether a given practice is owned by a health system in a given year. We also have 

practice (λ) and year (η) fixed effects—making the delta coefficient our focal parameter 

that informs the existence and strength of any association between vertical integration 

2.In contrast, Supplemental Appendix Figure A1 (available online) shows the trends in horizontal (i.e., physician group ownership) 
integration over time among our analytic sample. There is virtually no meaningful variation along this ownership structure margin, so 
we do not include it in our main empirical work. Regressions such as those we use for vertical integration changes, show no pattern of 
a relationship between horizontal integration and staffing patterns (results available by request from the corresponding author).
3.We also examined the average number of physicians employed in practices by ownership type. Supplemental Appendix Table A1 
(available online) shows that the practices are not really growing in size in terms of physician count over time.
4.We have also explored the intensive margin (i.e., number of NPs or PAs within a practice), but it seems that all vertical integration 
effects localize to the extensive margin. For example, Supplemental Appendix Figure A2 (available online) shows trends in the 
number of NPs and PAs among vertically integrated practices that employed at least one of these providers at baseline. Integrated 
practices are not strongly titrating up the number of advanced practice clinicians over time.
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activity and practice staffing decisions. We additionally incorporate a set of time-varying 

practice-level characteristics (X). These covariates include the number of physicians within 

the practice, a policy indicator for full NP practice authority at the state-level and county-

level demographic information (annual population estimates, rural location, percentage of 

non-White population, percentage of adults older than 65 years, percentage of uninsured, 

percentage of living in poverty, and unemployment rate). For full NP practice authority, 

we created a time-varying dummy variable based on state requirements that NPs maintain 

collaborative agreements with physicians to practice and/or prescribe medication. Following 

the method used by Kuo et al. (2013) and including data from Phillips (2014, 2015, 2016), 

we considered a state as having full NP practice authority if no collaborative agreements 

were required and a state as having restricted practice if any collaborative agreements were 

required (Supplemental Appendix Table A2, available online). County-level demographics 

were obtained from the Area Health Resource File. We also estimate Equation 1 with and 

without these covariates as a sensitivity check. Standard errors were clustered at the practice 

level.

Following full sample estimation, we reapply the analytic specification to three separate 

specialty group classifications: primary care (family practice, general practice, geriatric 

medicine, internal medicine, and pediatrics), nonprimary care (single medical and surgical 

specialties), and multispecialty practices. Stratifying by specialty type is motivated by 

several empirical facts. First, other work has documented meaningful differences in the 

prevalence of vertically integrated practices across physician specialties (Nikpay et al., 

2018), and we observe absolute and relative differences within our analytic data as well 

(Figure 3). Previous research also finds primary care practices to disproportionately rely 

on NP and PA labor (Kaissi et al., 2003). The descriptive data in Figure 3 largely 

conform to this pattern. Cross-sectionally, and among vertically integrated practices, NP 

and PA utilization favors primary care over nonprimary care settings in nearly all years. 

Additionally, it is clear from Figure 3 that vertically integrated multispecialty practices are 

the most likely to employ NPs and PAs in any given year. Approximately 40% of these 

practices rely on NP labor and about 30% of them rely on PA labor; these prevalence 

rates are also fairly stable over the 2008–2015 period. However, the association between 

changes in integration status and changes in provider configurations can diverge from 

these cross-sectional patterns, which further motivates our subsequent analyses that isolate 

specific practice specialty types.5

To further assess the strength of and dynamics in any associations and related interpretations 

from Equation 1, we apply an event study regression model to our longitudinal data. The 

specification subsequently takes the form:

Y pt = βk ∑
k = − 3+

k ≠ − 1

3+

Verticalp t + k + ΓXpt + λp + ηt + εpt (2)

5.Practice specialty categories were determined by the specialization reported in the 2008 (i.e., baseline) wave of our analytic data.
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Equation 2 generates a set of differential parameters (β) for specific individual years: three 

or more years prior to vertically integrating (t − 3+), two years prior to vertically integrating 

(t − 2), the year of integration (t + 0), 1 year following vertical integration (t + 1), 2 years 

following vertical integration (t + 2), and 3 or more years following vertical integration (t 
+ 3+). The reference category omitted from the event study is 1 year prior to vertically 

integrating (t − 1). As argued within Capps et al. (2018) and Baker et al. (2016), exploiting 

the granular nature of the panel data around the observed timing of integration helps support 

clearer and more compelling interpretations of the downstream consequences of hospital–

physician vertical integration. That said, a given practice’s contribution to the set of beta 

coefficients is determined by the timing of its vertical integration event belonging to the 

practice. For example, practices integrating in 2010, will not contribute to the −3+ event 

dummy just as practices integrating in 2014 will not contribute to the 3+ dummy since the 

corresponding years are outside our analytic data range (2008–2015).

Results

Main Findings for Vertical Integration Association

Table 1 reports the simpler two-way fixed effects estimates across all physician practice 

types using a linear probability model. Nineteen percentage of these practices employ at 

least one NP over our analytic period, while 14% employ at least one PA. There is a 

precisely estimated 1.2 percentage point increase in the likelihood of staffing NPs following 

vertical integration. Relative to the sample mean, this is a 6% increase when the practice 

is newly under health system ownership, and the association is unaffected by the inclusion 

of time-varying covariates (column 2). Conversely, there is no obvious relationship between 

vertical integration and the use of PA clinicians across all practice types. The point estimate 

in columns 3 and 4 is small (1% to 2% of the sample mean) and lacks precision.6

Table 2 introduces heterogeneity in NP staffing changes across our three practice specialty 

groupings and provides the corresponding results from our event study models for this 

employment outcome. The two-way fixed effect estimates in columns 1 and 3 imply 

a 1.3 percentage point positive correlation between the probability of utilizing NPs and 

newly integrating with a hospital/health system for both primary care and nonprimary care 

practices, respectively (6% and 9% increases relative to their analytic sample means). The 

event study models in column 2 (primary care) and column 4 (nonprimary care) show 

marked differences in the dynamics of these employment behavior changes, however. For 

primary care, a statistically significant, positive association does not materialize until at 

least 3 years postintegration, which is necessarily driven by practices integrating earlier 

in our study period. Among nonprimary care practices, a statistically significant and 

positive association materializes in the first year of vertical integration (t + 0), with the 

magnitude increasing over time. However, both practice specialty types show a below 

6.We also estimated our simple, two-way specification using a logistic regression model (with full vectors of practice and time fixed 
effects) and display the average marginal effect for the vertical integration indicator variable (Supplemental Appendix Table A3, 
available online). Overall, the results share the same qualitative patterns of the results of our main model. With the nonlinear model 
relying on within-practice variation over time, we lose practices where there is no within-practice variation of the dependent variables 
(i.e., NP or PA employment is always 1 or always 0 across all study years). Thus, there is a substantial loss of information in the 
logistic fixed effect regression model compared with the LPM in our two-way fixed effect analytic setting.
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average likelihood in employing any NPs 3 or more years prior to integration. This 

preperiod differential adds some caution to the interpretations from the simpler two-way 

fixed effects models, but it also could reflect a “catching up” phenomenon whereby new 

hospital/health system ownership allows these practices to overcome some previous staffing 

gaps when compared with their practice peers. As our results in Figure 3 show, primary 

care and nonprimary care practices are the least likely to employ NPs or PAs among these 

three practice classifications. Our dynamic findings could therefore be evidence of already-

evolving provider configurations; a process that, along with new organizational goals for 

clinical practice and productivity, vertical integration may be a part of. Additionally, 

the negative and statistically significant coefficient for the 3 or more years prior to 

integration could alternatively reflect that when it comes to baseline staffing makeup and 

postintegration staffing decisions, practices acquired “late” in our sample period are different 

than those acquired “early” since the latter does not contribute to that particular time dummy 

coefficient. Columns 5 and 6 in Table 2 show no differential behavior before or after vertical 

integration among multispecialty practices.

Table 3 shows the results of the event study for the outcome of PA employment. Compared 

with NP employment, only the coefficient for nonprimary care practices is statistically 

significant (column 3, Table 3), and the relative change is 4% when compared with the 

analytic sample’s mean. In the event study for nonprimary care practices (column 4, Table 

3), the coefficients for the time periods leading up to vertical integration (t − 3+, t − 2) are 

negatively signed, and nonsignificant. In the year the practice is vertically integrated (t + 0), 

the coefficient is positive, but remains nonsignificant. It is not until the following year (t + 

1) that there is a statistically significant increase in the likelihood of employing PAs, which 

then grows in subsequent years (t + 2 and t + 3+). In the final time period, there is a 1.3 

percentage point increase in the likelihood that a nonprimary care practice employs a PA 

(11% increase relative to the sample mean). Among multispecialty practices, the two-way 

fixed effects and event study coefficients show no relationship between being taken over by 

a health system and the propensity to use PA labor within the practice (columns 5 and 6 

in Table 3). Despite vertically integrated multispecialty practices relying on NPs and PAs 

more than any other practice type (see Figure 3), the organizational change itself does not 

appear to induce an altered high-skill provider configuration—suggesting that multispecialty 

practices may already have a strong bent toward a mix of provider types, irrespective of 

financial ownership structure.

Supplementary Analyses

To add context to and complement our main results, we explore some potential motivations 

that may underlie the propensity toward greater NP and PA staffing following vertical 

integration.

Additional Outcomes From Primary Data Source.—We first reestimate Equation 1 

for two complementary outcomes from the SK&A data: practice daily patient volume and 

multispecialty practice status. We do so separately for our primary care and nonprimary care 

practices. Supplemental Appendix Table A4 (available online) contains a description of the 

patient volume measure and corresponding results.
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Columns 1 and 2 show a positive association between integration and daily practice 

volume for both specialization types. Vertical integration correlates with a 4-patient-per-day 

increase among primary care practices (10% relative increase) and with a 2.5-patient-per-

day increase among nonprimary care practices (6% relative increase). Assuming the typical 

practice is open 5 days per week and 50 weeks per year, the annual increase in patient 

visits postintegration translates to 1,000 and 625 for primary care and nonprimary care 

single-specialty practices, respectively. The findings in column 1 and 2 therefore suggest that 

health system acquisition is associated with greater throughput (in terms of patients seen) for 

a given practice. The coefficients in columns 3 and 4 further imply that vertical integration 

is strongly associated with an increased probability of transforming into a multispecialty 

practice postintegration. The increase is 2.9 percentage points for primary care practices and 

2.4 percentage points for nonprimary care practices. Given that only 4% to 5% of primary 

care and nonprimary care practices make a multispecialty practice transition over our entire 

study period, the relative increases associated with being vertically integrated are a striking 

50% to 60%. As previously seen in Figure 3, multispecialty practices owned by a hospital/

health system are highly likely to rely on NPs and PAs during our study period. Thus, the 

move to diversify the revenue stream and/or benefit from economies of scope may co-occur 

with the introduction of one or more of these clinicians within a practice—especially among 

nonprimary care single-specialty practices at baseline.

Procedure Output Changes From Secondary Data Source.—To introduce 

additional supporting evidence, we combine our vertical integration information from 

SK&A with physician-level procedure output from the state of Florida. The Florida data 

are from the Agency for Health Care Administration, which capture the universe of 

quarterly discharge records from inpatient providers and outpatient (ambulatory procedure) 

providers over time. Importantly, each discharge record has individual provider identification 

information for the clinician primarily responsible for the patient’s procedure performed 

during a given episode of care. Specifically, we use the physician National Provider 

Identification numbers to link the two data sets. The full data description and corresponding 

results are presented in the appendix (available online).

Specifically, Supplemental Appendix Table A5 (available online) shows that vertical 

integration is positively correlated with total procedure output at the physician level. On 

average, a physician produces 18 more procedures per year after the ownership change, 

which is a 7% increase relative to the analytic sample mean. Yet the greater number 

of procedures appears to come almost entirely from outpatient (ambulatory) procedures 

(column 1, Supplemental Appendix Table A5, available online). Vertical integration is 

associated with more than 15 additional ambulatory procedures per year or an 8% increase 

relative to the sample mean. The absolute and relative impact on inpatient procedure activity 

is much smaller and not precisely estimated (column 2, Supplemental Appendix Table A5, 

available online). Given that ambulatory procedures are more likely to be elective and tend 

to be highly profitable, it is unsurprising that output changes seem to localize to this delivery 

setting. Coupled with the supplementary results in Appendix Table A4 (available online), 

the associations in Appendix Table A5 (available online) are at least consistent with vertical 

integration leading to greater attention paid to physician productivity and efficient clinical 
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labor allocations (e.g., shifting more nonprocedural care duties to NPs and PAs) after the 

health system purchases the physician practice.

Discussion

It is common to characterize hospital and health systems’ purchases of physician practices 

as an aggregation exercise where solo and small groups are combined into a larger entity 

owned by the overarching system (Burns & Muller, 2008). However, this process can also 

affect how clinical labor is configured within the practice, and subsequently, how various 

tasks are allocated to different provider types. Benefiting from a balanced panel of physician 

practices with detailed information on practice labor composition and ownership structure, 

we find that vertical integration is associated with an increased likelihood of employing 

high-skill provider labor within a practice. The positive correlations with NP and PA 

clinician staffing appear largely confined to the extensive margin (i.e., having any NP or 

PAs present in the practice), though there are observed differences across practice specialties 

as well as vertical integration timing.

Our supplementary analyses offer support for productivity changes, economies of scope, and 

allocative efficiency interpretations for the potential motivations for employing NPs and PAs 

after being vertically integrated. Interestingly, while multispecialty physician practices show 

no change in provider blending after being acquired by a health system, single-specialty 

practices are much more likely (50%−60%) to be transformed into multispecialty practices 

postintegration. Thus, expanding the remit of the practice may be a key driver for the 

observed greater NP and PA reliance—given that nearly half and about a third of vertically 

integrated multispecialty practices employ NPs and PAs, respectively (see Figure 3).

Returning to the possible explanations for any underutilization of nonphysician high-skilled 

labor (Reinhardt, 1972), our findings are more consistent with the first two propositions 

(i.e., underappreciation of potential productivity gains and/or mispricing of physicians’ own 

time). Our results suggest that health systems may be able to correct these issues after 

purchasing a practice (perhaps by importing their own managers and/or management styles). 

Relatedly, when reviewing the literature, Burns et al. (2013) argue that production functions 

and efficiency opportunities likely vary across practice specialty types—making managerial 

skills perhaps more important for optimal performance than achieving some presupposed 

ideal size. Our data seem to favor the authors’ conjecture. The responses among nonprimary 

care practices is also inconsistent with a fear of eventual physician skill erosion and/or 

substandard care delivery. NPs and PAs are unlikely to substitute for these physicians’ 

procedural tasks, and our complementary data (Supplemental Appendix Table A5, available 

online) indicates that physicians are perhaps devoting more time to performing procedures 

postacquisition, rather than less. A more plausible scenario is that the introduction of 

advanced practice provider labor is helping free up physician time as the NP or PA take on 

more of the outpatient clinic management roles (e.g., preprocedure visits and postprocedure 

follow-up care)—an industry-wide trend that has been noted elsewhere (Karash, 2018). 

Additionally, McCullough and Snir (2010) find greater investments in provider monitoring 

health IT after hospitals purchase physician practices. Doing so can help resolve incomplete 
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incentive contract problems (as the authors argue), but it also signals a more sophisticated 

approach to personnel management, which aligns with our findings.

The emphasis on and ability to expand NP and PA employment, specifically, within 

vertically integrated systems may stem from several factors. First, it has been previously 

noted that prevailing regulations can blunt some provider substitution possibilities within 

physician practices (Zeckhauser & Eliastam, 1974). Restrictive scope of practice regulations 

can prohibit advanced practice providers from performing some clinical duties and/or 

mandate costly joint production to some degree during care delivery (i.e., dual involvement 

of physicians and NPs/PAs). However, these laws may be less influential within a vertically 

integrated environment since legal compliance with any oversight requirements might be 

more easily satisfied.7 The integrated firm already employs both provider types, and the 

different sources of clinical labor are likely to work within close proximity and share 

common clinical and billing infrastructure (e.g., electronic health records, e-prescribing 

software, and medical billing resources). Such regulations may, in turn, only weakly bind 

for these more complex firms—and perhaps not at all. Second, expanding provider supply 

via NP and PA labor can help restrain the broader health system’s labor cost growth. This 

strategy can then facilitate lower cost service provision, which might be most important 

for care supplied to publicly insured (and hence lower reimbursing) patients. For example, 

Richards et al. (2016) find increases in Medicaid acceptance following physician practice 

takeovers by health systems. Conversely, more efficient care delivery could leave service 

prices unaltered and instead improve profit margins across services. Although NP-delivered 

primary care has been associated with lower Medicare spending and intensity of care 

(Perloff et al., 2016), an industry-focused study reports that physician practices relying 

more on advanced practice providers actually generate higher net income, especially among 

hospital-owned entities (Kacik, 2018). For these reasons, it cannot be assumed that greater 

use of advanced practice clinicians will necessarily translate to less expensive care supplied 

to the market. Any enhanced supply and efficiency of care delivery can be socially beneficial 

outcomes from vertical integration, but other downsides from greater industry consolidation 

(e.g., higher service prices) remain. In fact, these organizational adjustments may be co-

occurring strategic behaviors on the part of integrated health systems (i.e., delivery care 

more cheaply while raising prices for payers).

Limitations

Our study is not without limitations. First, the SK&A data do not provide information on 

the employment status (full-time or part-time) of NPs and PAs or how these clinicians are 

being utilized within practices. Thus, we do not know if NPs and PAs carry their own 

panel of patients; provide services in only certain types of patient visits; or if clinical work 

within the practice is delegated to the NP or PA or delivered within a team-based model of 

7.We also ran a version of Equation 1 that interacted the time-varying vertical integration variable with practices’ state-level scope 
of practice laws (i.e., a dummy variable indicated the practice is located in a state granting full scope of practice for NPs in that 
year). The resulting coefficient for the probability of NP employment was 0.008 (p = .049), suggesting that the positive association 
was slightly (roughly 1 percentage point) larger within regulatory environments more accommodating to NPs. However, the additional 
interaction was never statistically significant when stratifying by practice specialty nor when examining the PA employment outcome 
(results available by request).

Barnes et al. Page 11

Med Care Res Rev. Author manuscript; available in PMC 2023 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



care. Our longitudinal design and wider geographic scope improve on the available research, 

but we cannot claim causality of the impact of vertical integration on the decision of the 

practice or health system to employ NPs and PAs. This decision may be driven by other care 

delivery needs and cost factors not represented in the data. However, our results provide new 

empirical evidence of greater use of NPs and PAs after physician practice vertical integration 

with corresponding improvements in practice and physician productivity.

Conclusion

The regulatory tensions between incentivizing tighter care coordination and inadvertently 

driving health care industry consolidation are salient tradeoffs facing policymakers (Baicker 

& Levy, 2013; Berenson et al., 2010; Burns & Muller, 2008). For example, other work has 

shown broad trends toward greater physician consolidation (Fulton, 2017; Muhlestein & 

Smith, 2016), which likely corresponds to higher service prices in the presence of weakened 

competition (Baker et al., 2014; Dunn & Shapiro, 2014). Moreover, in a recent trade press 

report, only 3% of surveyed health systems say that hiring more physicians has been 

financially harmful—with far more claiming direct financial benefits from these transactions 

(Bannow, 2018).

Notwithstanding these potential downsides from increased hospital ownership of physician 

practices, we show that vertical integration is associated with increased blending of high-

skill provider types within practices and that these changes appear to coincide with 

enhanced productivity, practice diversification (in terms of specialty—and hence patient

—mix), and task allocation. These observed changes suggest opportunities for improved 

efficiency in care delivery and are broadly appealing to clinicians and administrators, 

especially since “team-based” care remains challenging and perhaps aspirational for the 

plurality of health care providers (Castellucci, 2017). Yet, from a social welfare perspective, 

the anticompetitive effects from aggressive M&A activity across the health care sector 

can proceed in parallel and ultimately overwhelm any physician practice management 

benefits from vertical integration. For these reasons, the encouraging organizational behavior 

changes we document do not lessen the need for careful and ongoing antitrust scrutiny of 

current and future hospital–physician firm combinations.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Trends in physician practice vertical integration 2008–2015.

Note. Balanced panel of 144,289 practices across eight years. Primary care = 50,635 

practices. “Vertical” practices report hospital/health system ownership (i.e., hospital–

physician integration). Nonprimary care = 76,773 practices. Multispecialty = 16,881 

practices. Practice specialty designated by SK&A reported practice specialty in the baseline 

year (2008). Primary care includes family practice, general practice, geriatric medicine, 

internal medicine, and pediatrics. Nonprimary care includes single medical and surgical 

specialty fields.
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Figure 2. 
The percentage of physician practices that employ nurse practitioners and physician 

assistants by ownership type: 2008–2015.

Note. Balanced panel of 144,289 practices across 8 years. “Vertical” practices report 

hospital/health system ownership (i.e., hospital–physician integration), while “Horizontal” 

practices report physician group ownership.
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Figure 3. 
The percentage of vertically integrated physician practices that employ nurse practitioners 

and physician assistants by practice specialty type: 2008–2015.

Note. Data are from SK&A and restricted to vertically integrated practices within a given 

year (i.e., those that report hospital/health system ownership in that year).
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