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Abstract
Within the past decade, the U.S. health care market has undergone massive vertical integration, prompting economists 
to study the underlying causes and consequences of hospital-physician integration. This paper examines whether or not 
hospitals strategically choose to vertically integrate with clinical oncologists in order to capture facility fees, a commonly 
cited reason for increased consolidation in the health care market. To address this question, I match data on hospitals’ 
ownership of clinical oncologists with Medicare payment data disaggregated to the physician and specific service level. I 
leverage a 2014 policy change that drastically altered the payment structure of Medicare’s facility fees paid to hospitals for 
evaluation and management services—and yet, it did not alter the direct payments made to physicians. Contrary to popular 
belief, I find no evidence that the financial incentives of facility fees have an effect on the probability that a hospital and a 
clinical oncologist vertically integrate.
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Background

Physicians practice in a variety of organizational settings 
such as independent practices and large integrated health sys-
tems. U.S. oncologists have faced dramatic increases in verti-
cal integration with hospitals within the past 20 years—from 
roughly 30% in the early 2000s to 57% in 2016. Economic 
theory is ambiguous regarding the effects of vertical integra-
tion, and there is no consensus as to why hospitals and physi-
cians vertically integrate.1,2 Many prominent cited rationales 
for vertical integration are unique to the health care 
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What do we already know about this topic?
The structure of provider reimbursement for publicly insured patients remains intimately connected with the debate 
concerning the integration of hospitals and physicians; this topic continues to garner attention despite little empirical 
evidence that hospitals target physicians in order to capture the excess rents produced by facility fees.
How does your research contribute to the field?
Contrary to popular belief, I find no evidence that the financial incentives of facility fees have an effect on the probabil-
ity that a hospital and a clinical oncologist vertically integrate.
What are your research’s implications toward theory, practice, or policy?
If hospitals are not strategically targeting physicians in order to capture excess rents generated by Medicare’s payment 
structure, then the current perception—that is, facility fee payment incentives have led to exacerbated hospital-physician 
integration—should be reconsidered.
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marketplace and diverge from traditional economic literature. 
Early research from the 1990s, for example, posited that hos-
pital-physician integration aimed to improve bargaining posi-
tions as managed care penetration became more prevalent.3 
Modern rationales, however, vary somewhat; whereas some 
scholars specify that physicians possess an increased desire to 
reduce administrative burden, others suggest changes in phy-
sician work-life preferences.4,5 In addition, economists have 
argued that financial incentives such as 340B programs and 
insurer contracts have spurred consolidation.6,7 Another often 
discussed financial incentive scholars have appealed to is that 
hospitals make a concerted effort to integrate with physicians 
to capture facility fee payments.8-16

Irrespective of whether a physician is vertically integrated or 
unintegrated—that is, hospital-employed or independent with 
hospital admitting privileges—when a patient is provided a ser-
vice in a facility that is part of a hospital, payors such as 
Medicare typically pay provider-based facility fees in addition 
to a standard service payment. These facility fees are provided 
in order to help offset costs for operating hospitals that free-
standing offices do not encounter. The only requirement for a 
facility fee payment is that the physician bills the service as 
hospital-based rather than as freestanding office-based. As 
expected, the vast majority of unintegrated physicians bill stan-
dard outpatient patient visits as freestanding office-based. A 
standard patient visit does not require a hospital’s infrastructure, 
and there is little reason for an unintegrated physician to per-
form many outpatient services in a hospital-based setting. This, 
however, is not the case for integrated physicians. Integrated 
physicians often bill standard patient visits as hospital-based 
services. Medicare rules allow them to bill as though they are 
working in a hospital, even for services provided in their 
offices—in turn, generating a facility fee. As a result, vertically 
integrated health systems can capture the increase in rents 
despite the fact that there is no physical change as to where the 
acquired physicians treat patients. Thus, facility fees may pro-
mote hospital-physician integration if hospitals attempt to cap-
ture them by acquiring physicians and converting their previous 
freestanding office-based services to hospital-based services.

The Medicare Payment Advisory Commission (MedPAC) 
has identified facility fees for evaluation and management 
(E&M) services of particular concern. In their March 2016 
report, MedPAC demonstrated that a large portion of growth 
in outpatient volume can be attributed to the actions of hospi-
tals first acquiring physicians then converting physician bill-
ing from previous freestanding office-based E&M services to 
hospital-based E&M services. Defined as new or existing 
patient office or other outpatient visits, E&M services have 
been found to be comparable across sites of care and provide 
substantial facility fees; additionally, E&M services have been 
identified by MedPAC as one of the service groups in which 
outpatient billing by hospital-owned physicians is increasingly 
prevalent. MedPAC estimated that in 2015 the Medicare pro-
gram spent $1.6 billion more than it would have if prices for 
E&M services in a hospital-based setting were the same as 
freestanding office-based prices—an increase of about 42% off 

the base of physician new patient E&M services’ payments 
(MedPAC, 2017).

Overview of the Analysis

In this paper, I take seriously the claims that hospitals strategi-
cally target physicians in order to capture facility fees. By 
leveraging a 2014 policy change introduced by the Centers for 
Medicare & Medicaid Services (CMS), my paper analyzes 
whether or not facility fees incentivize hospitals to vertically 
integrate with clinical oncologists. The 2014 policy—which 
was announced on July 18, 2013 and took effect on January 1, 
2014—collapsed the previous facility fee rates for varying 
durations of physician E&M services into a single rate for all 
hospital-based E&M services. I focus specifically on clinical 
oncologists because they are a physician group that is highly 
exposed to and strongly affected by the fee changes. Their 
exposure to this policy originates along two dimensions. First, 
E&M services are a high utilization service type for clinical 
oncologists accounting for 16% of all Medicare revenues in the 
period of study. Additionally, they provide a disproportionately 
large amount of facility fees relative to other service types—
accounting for 22% of all facility fee payments generated by 
clinical oncologists. Second, oncologists primarily serve the 
age 65 and over population who are near-universally covered 
by Medicare—alleviating concerns relating to other confound-
ing factors that typically exist in a setting where physicians 
receive the majority of their revenues from private health insur-
ance payors.

While the goal of the 2014 policy was to eliminate incen-
tives to up-code, empirically I find no change in oncologists’ 
billing behavior. What the policy did is differentially affect the 
facility fees that a hospital can capture for these services by 
integrating with oncologists. Specifically, certain physicians 
are more affected by this policy than others due to the heteroge-
neity in the durations of E&M services billed by physicians. 
This heterogeneity creates variation that allows me to assess 
the role of facility fees in hospital-physician integration. If the 
perceived wisdom is true—that is, if facility fees are in fact a 
driving force in hospital-physician integration—it is expected 
that physicians who experienced large reductions in potential 
facility fees should be less attractive to a hospital and thereby 
less likely to integrate. On the other hand, physicians who 
experienced gains in their potential facility fees should be more 
attractive to a hospital and thus, more likely to be targeted for 
hospital-physician integration. A unique feature of the 2014 
policy I implement is that it directly altered facility fee pay-
ments made to hospitals, yet it left direct payments made to 
physicians for these services unaltered—thereby, not changing 
physicians’ incentives to integrate.

Using 2012 to 2017 data on the ownership status of the 
practices of the near-universal set of U.S. clinical oncologists 
obtained from SK&A (now known as IQVIA OneKey) matched 
to utilization and payment data disaggregated to each physician 
and specific service provided by CMS, I construct an index of 
the dollar change in potential facility fees that can be captured 
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by a hospital integrating with a clinical oncologist—projecting 
the future fee schedule change occurring from the 2014 policy 
on 2013 billings. This index accounts for two sources of facility 
fee revenues an integrating clinical oncologist can generate for 
an acquiring hospital—the fees from converting all E&M ser-
vices previously: (1) billed as freestanding to hospital-based 
and (2) billed as hospital-based at hospitals other than the 
acquiring system. In effect, this index serves as an intensity of 
treatment measure that captures the incremental effect of a 
reduction or an increase in facility fees generated under the 
2014 policy. Operationally, I estimate a linear probability 
model that specifies the likelihood of a clinical oncologist inte-
grating with a hospital as a function of this constructed index as 
well as a vector of physician characteristics.

Data

Integrated Physicians

My analysis utilizes the 2012 to 2017 SK&A oncologist subset to 
identify the vertical integration of hospitals and clinical oncolo-
gists. I define a clinical oncologist as any physician falling under 
the following specialties: gynecological/oncology, hematology/
oncology, and medical oncology. Surgical oncology and radia-
tion oncology physicians are excluded from the analysis sample 
because they bill few E&M services and are unlikely the target 
of a hospital’s effort to integrate with physicians to capture 
E&M facility fees. SK&A’s database has been increasingly 
implemented in studies of hospital-physician integra-
tion.1,6,14,17-20 Moreover, SK&A provides practice-level vari-
ables such as National Provider Identifier (NPI), office address, 
patient volume, number of providers, site specialty, and owner-
ship. Studies of the completeness of the SK&A data set have 
found it to provide reasonably accurate up-to-date address and 
ownership information of physicians.21-23

Provider Utilization and Payment

I link the 2012-2017 SK&A data to the Medicare Fee-For-
Service Provider Utilization and Payment Data Physician and 
Other Supplier Public Use File (PUF) on NPI. PUF is a public 
data set prepared by CMS; it contains information on utiliza-
tion, payment, and submitted charges for 100% of final-action 
Medicare payments organized by NPI, Healthcare Common 
Procedure Coding System (HCPCS) code, and place of ser-
vice. Additionally, for all PUF data years, provider demo-
graphics such as name, physician specialty, credentials, 
gender, complete address, and NPIs are provided. A supple-
mentary PUF data set—Medicare Physician and Other 
Supplier Aggregate Table by Physician—is implemented and 
contains beneficiary demographics and health characteristics 
including age, sex, race, Medicare and Medicaid entitlement, 
chronic conditions, and risk scores.

Facility Fees

Data in the PUF only represent physician’s professional fees 
and do not include facility fee payments. To account for this, 
I augment my data set with hospital facility fee data using 
CMS’s Hospital Outpatient Prospective Payment System 
(OPPS) Addendum A and Addendum B. Full details on the 
steps used to construct the final analysis sample can be found 
in Appendix A.

Research Design

Institutional Setting

Table 1 provides a visual representation of Medicare’s payment 
structure by integration status and service location. As displayed 
in Table 1 Panel A, regardless of integration status, if a 

Table 1. Medicare Payments: Freestanding Office-Based vs Hospital-Based.

(A).

Services billed as freestanding office-based Services billed as hospital-based

Integrated or unintegrated Physician professional fee (freestanding 
office-based rate)

Physician professional fee (hospital-based 
rate) + facility fee = total, hospital-based setting rate

(B).

Differences in Medicare payments for a 25 min established outpatient office visit

Service billed as hospital-based

 
Service billed as 

freestanding office-based*
Physician professional fee 

(hospital-based rate)*
OPPS rate 

(facility fee)**
Total, hospital-

based setting rate

Medicare payment 78.46 56.91 96.96 153.87

Source. PUF, MPFS, and OPPS, 2013.
Note. Under the Medicare Physician Fee Schedule (MPFS), many procedures have a separate Medicare fee schedule for physicians’ professional services 
when billed in a facility (hospital-based setting) or in a non-facility (freestanding office-based setting). Generally, Medicare provides additional payments to 
physicians and to other health care professionals for procedures performed in their freestanding offices because they are responsible for providing clinical 
staff, supplies, and equipment. The HCPCS code for this service is 99214.
*Paid under the MPFS.
**Paid under the OPPS.
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physician bills for a service provided to a patient as freestanding 
office-based, he or she will be reimbursed a physician’s profes-
sional fee at the freestanding office-based physician rate. If a 
physician bills a service as hospital-based, he or she will be 
reimbursed a physician’s professional fee at the hospital-based 
physician rate and a second facility fee payment will be made to 
the facility’s owner. Table 1 Panel B presents a numerical exam-
ple of payments made by CMS for HCPCS code 99214—the 
most commonly billed E&M service for clinical oncologists, 
accounting for 47% of their E&M billings. Appendix Table B1 
presents the full distribution of E&M services by HCPCS code 
and service location. In 2013, CMS reimbursed $78.46 to a phy-
sician for a 25-minute established patient visit billed as free-
standing office-based. The same service billed as hospital-based 
is reimbursed $153.87—$56.91 paid to the physician and 
$96.96 paid to the hospital. Appendix Table B2-B3 show the 
equivalent analysis for the full range of E&M codes. Because a 
“facility” can be a “hospital-owned office,” hospital-physician 
integration can result in a total Medicare payment that is almost 
doubled for the exact same service in the exact same location. 
Therefore, the incentive exists for hospitals to acquire physi-
cians and to convert E&M services previously billed as free-
standing office-based to hospital-based—thus, capturing facility 
fee payments.

Empirical evidence demonstrates that clinical oncologists 
bill a drastically higher portion of their E&M services as hospi-
tal-based rather than as freestanding office-based once they ver-
tically integrate. Figure 1 illustrates 2 distributions separated by 
integration status of E&M services billed as hospital-based by 
clinical oncologists. Approximately 60% of integrated clinical 
oncologists bill all their E&M services as hospital-based. Of the 
remaining 40% of integrated clinical oncologists, 35% of them 
bill all their E&M services as freestanding office-based; 5% of 
integrated clinical oncologists bill their E&M services as a mix 
of the two. In contrast, 90% of unintegrated clinical oncologists 
bill none of their E&M services as hospital-based. Rather, they 
bill all their E&M services as freestanding office-based. As a 
result, when hospitals integrate with clinical oncologists, they 
can expect newly acquired clinical oncologists to shift a large 
percentage of previously billed freestanding office-based E&M 
services to hospital-based E&M services—even if, as previ-
ously mentioned, the location of the service is unchanged.

Figure 2 Panel A shows the distribution of potential facility 
fees a hospital can capture when integrating with an uninte-
grated clinical oncologist—instructing him or her to bill all pre-
viously freestanding office-based E&M services as 
hospital-based E&M services. On average, a hospital can cap-
ture $104 132 in facility fee payments for E&M services by ver-
tically integrating with a clinical oncologist. The highest billing 
clinical oncologist can generate as much as $974 830 in facility 
fees for a hospital. In addition to facility fees a hospital can gen-
erate by moving the billed place of physician service, the hospi-
tal can also capture facility fees from previous hospital-based 
E&M services that a clinical oncologist was billing at other hos-
pitals. Figure 2 Panel B shows the distribution of potential 

facility fees a hospital can capture from unintegrated clinical 
oncologists—assuming that previous hospital-based E&M ser-
vices performed at a different hospital prior to integration will 
be shifted to the acquiring hospital. On average, a hospital can 
capture $5511 per year in facility fee payments in this manner 
with the highest billing clinical oncologist generating as much 
as $265 764 per year.

A critical point that is frequently ignored in the assertion 
that facility fees are a driving factor in hospital-physician inte-
gration is that Medicare physician’s professional fee rates are 
higher for services billed as freestanding office-based (refer to 
Table 1). This is because when a service is provided in a free-
standing office-based setting, a physician is responsible for 
providing clinical staff, supplies, and equipment. Therefore, 
potential gains in facility fees to a hospital from hospital-phy-
sician integration are counterbalanced by loss of payments to 
a physician. Figure 2 Panel C presents the distribution of 
Medicare payments that a clinical oncologist i  could lose 
when integrating with a hospital; this potential physician loss 
index—Physician losses—is constructed as follows:

Physician losses EM office baseit
j
j

= ( _
=99201
99206
99209

99215

≠
−

∑ dd

physician rate physician facility rate

ijt

jt jt

)

( _ _ _ )⋅ −

where physician ratejt_  represents the reimbursement rate 
for freestanding office-based E&M services j  billed in 
time t , and physician facility ratejt_ _  represents the reim-
bursement rate for hospital-based E&M services j billed 

Figure 1. Location where clinical oncologists’ E&M services 
were billed by integration status.
Source. PUF and SK&A, 2013.
Note. This figure presents histograms of the distribution of the location 
where clinical oncologists’ E&M services were billed by integration status.
*Clinical oncologist working as a freestanding physician.
**Clinical oncologist working as an integrated employee of a hospital or a 
health system.



Valdez 5

in time t . Physician losses represents an upper bound of 
potential losses to a clinical oncologist when integrating 
with a hospital by subsequently billing all his or her free-
standing office-based E&M services as hospital-based 
E&M services.

The mean losses to a clinical oncologist due to billing 
all his or her previously freestanding office-based E&M 
services as hospital-based E&M services were $22 197 per 
year; the clinical oncologist with the highest potential 
losses could lose $175 526 in Medicare payments. Anti-
kickback and Stark laws do not apply to entities that 
employ physicians.14 Therefore, physicians may still be 
willing to integrate if they can negotiate over the gains in 
facility fees or are otherwise “compensated” for their loss. 
This kind of contractual arrangement, however, has not 
been empirically demonstrated.

In order to systematically link facility fees to hospital-phy-
sician integration, exogenous variation in the amount of facil-
ity fees a physician generates is required. Therefore, to assess 
whether or not hospitals strategically choose to vertically 
integrate with clinical oncologists to capture Medicare’s facil-
ity fees, I leverage a 2014 policy change introduced by CMS 
(hereafter, 2014 single payment policy) that altered the facil-
ity fee payment structure for E&M services while leaving 
payments to physicians for these services unchanged. The 
2014 single payment policy introduced new HCPCS code 
G0463 replacing the previous 10 HCPCS codes that varied by 
duration of a physician’s visit; the payment rate for the new 

G0463 code was based on the mean reimbursement rate of 
new and established codes from the 2012 OPPS claims data 
and was set at $92.53. Table 2 presents Medicare’s 2012 to 
2014 facility fee schedule for new and established patient 
E&M services. The last column displays the percent change 
associated with the move to the single payment rate for G0463 
in comparison to the patient clinic visit codes used for the 
years prior. The associated facility fee for the previous lowest 
reimbursed established patient E&M service, HCPCS code 
99211, increased by 62.99%, whereas the associated facility 
fee for the previously highest reimbursed established patient 
E&M service, HCPCS code 99215, decreased by 27.98%. 
Descriptive evidence presented in Table 3 investigates 
whether billing behavior was altered after the implementation 
of the 2014 policy for the top 3 E&M services by volume 
(HCPCS code 99213-99215—accounting for 89% of all 
E&M services); it appears that after 3 years of implementing 
the 2014 single payment policy, billing behavior of integrated 
clinical oncologists did not change (Appendix Table B4 pres-
ents the full table for E&M services by HCPCS code).

E&M services account for 16% of all Medicare payments 
made to clinical oncologists in the period of study (Appendix 
Table B5). Additionally, as displayed in Table 4, E&M services 
account for a disproportionately large share of facility fees rela-
tive to other service types—E&M services generate 22% of all 
facility fee payments. Thus, E&M services make up a sizable 
portion of clinical oncologists’ revenues and an even larger por-
tion of facility fees this physician group generates.

Figure 2. Potential effects of hospital-physician integration.
Source. PUF and SK&A, 2013.
Note. This figure presents a histogram of the distribution of: (A) facility fees that a hospital can capture by integrating with a clinical oncologist and he 
or she converting all previous freestanding office-based E&M services to hospital-based E&M services, (B) facility fees that a hospital can capture by 
integrating with a clinical oncologist and it collecting previous hospital-based E&M services that the clinical oncologist may have billed at other hospitals, 
and (C) Medicare payments that a clinical oncologist could lose by integrating with a hospital and him or her billing all freestanding office-based E&M 
services as hospital-based E&M services.
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Table 2. Medicare’s Facility Fee Payments for E&M Services.

Average annual facility fee 
payment

HCPCS code Description 2012 2013 2014* % ∆ in payments between 2013 and 2014

99201 New patient office or other outpatient visit, 
typically 10 min

53.82 56.77 92.53 62.99

99202 New patient office or other outpatient visit, 
typically 20 min

72.15 73.68 92.53 25.58

99203 New patient office or other outpatient visit, 
typically 30 min

95.16 96.96 92.53 −4.57

99204 New patient office or other outpatient visit, 
typically 45 min

130.47 128.48 92.53 −27.98

99205 New patient office or other outpatient visit, 
typically 60 min

176.59 175.79 92.53 −47.36

99211 Established patient office or other 
outpatient visit, typically 5 min

53.82 56.77 92.53 62.99

99212 Established patient office or other 
outpatient visit, typically 10 min

72.15 73.68 92.53 25.58

99213 Established patient office or other 
outpatient visit, typically 15 min

72.15 73.68 92.53 25.58

99214 Established patient office or other 
outpatient visit, typically 25 min

95.16 96.96 92.53 −4.57

99215 Established patient office or other 
outpatient visit, typically 40 min

130.47 128.48 92.53 −27.98

Source. OPPS.
*Effective Jan. 1, 2014, facilities are required to report outpatient clinic visits using a new HCPCS level II code G0463 (hospital outpatient clinic visit for assessment 
and management of a patient), rather than using E&M HCPCS codes 99201-99205 (new patient) and 99211-99215 (established patient). The payment rate for 
G0463 is based on the mean reimbursement rate of new and established patient clinic visit codes (99201-99205/99211-99215) from the 2012 OPPS claims data.

Table 3. Distribution of E&M Services by HCPCS Code.

Integrated—clinical oncologists (n = 5510)

Percentage breakdowns – Total of E&M 
billings in:

HCPCS 
code Description

Number of 
services in 2012

2012 
(%)

2013 
(%)

2014 
(%)

2015 
(%)

2016 
(%)

% ∆ in payments 
between 2013 and 2014

99213 Established patient office or other 
outpatient visit, typically 15 min

821 535 29.54 28.66 28.86 25.51 22.28 25.58

99214 Established patient office or other 
outpatient visit, typically 25 min

1 313  705 51.42 52.54 52.72 53.55 54.28 −4.57

99215 Established patient office or other 
outpatient visit, typically 40 min

374 004 16.40 16.66 16.43 19.13 22.11 −27.98

Source. PUF and SK&A.

Billing Behavior Response to Hospital-Physician 
Integration

Clinical oncologists do not alter the ratio of E&M service 
durations once vertically integrating. This allows for the pro-
jection of a clinical oncologist’s prior year billings to future 
year billings—even after hospital-physician integration 
occurs. To demonstrate that billing behavioral changes do 
not occur in my sample of clinical oncologists after 

hospital-physician integration, I implement an event study 
analysis that estimates effects by year relative to year of inte-
gration. The estimation equation takes the following form:

y T Kit
j

t it j
j

j it j i t it=
=0

3

= 1

4

α π φ γ λ+ + + + +∑ ∑+
−

−

− 

where yit is an outcome for clinical oncologist i  in year t , γ i  
are physician dummies, and λt  are year dummies. Tit are 
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interactions of the treatment indicator (which equals 1 if clin-
ical oncologist i  has integrated) with time dummies for all 
periods after time −1. Likewise, Kit  is the treatment indicator 
interacted with time dummies for all periods before −1.

Appendix Figure C1–C3 present the results of these 
event studies in which I model the outcome variable to be 
the share of clinical oncologists’ billings of HCPCS code 
99213, 99214, and 99215—three codes which account for 
near 90% of E&M services for clinical oncologists. To 
facilitate interpretation, I plot the estimated coefficients 
and their 95% confidence intervals. Individual point esti-
mates give the overall effect of hospital-physician integra-
tion on the shares of E&M services clinical oncologists bill 
in a specific year after hospital-physician integration. 
There is no observable change in the trend of the coeffi-
cients—implying that clinical oncologists do not alter bill-
ing behavior post-integration.

Constructed Measures

I construct two indices of the change to potential facility fees 
that a clinical oncologist can generate for an acquiring hospi-
tal resulting from the 2014 single payment policy. This is 
accomplished by using 2013 billing patterns and projecting 
the 2014 change in facility fees for E&M services. Due to 
data limitations, this research focuses on the acquisition of 
individual clinical oncologists by hospitals rather than physi-
cian practices by hospitals:

First Office, represents the change in potential facility fees that 
can in principle be captured by a hospital integrating with 
clinical oncologist i—if clinical oncologist i  moves all his or 
her office visits to a hospital:

Office EM office basedi
j
j

ij= ( _ )

(

=99201
99206
99209

99215

2013

≠
−

∑

⋅ ffacility fee facility feej j_ _ )2014 2013−

where EM office based ij( _ )2013  is the number of freestanding 
office-based E&M services j  that clinical oncologist i  

Table 4. Top 10 Medicare Facility Fee Categories.

Description Payments Cum. (%)

1 Evaluation and management services (E&M) 887 000 000 22
2 Injection, pegfilgrastim, 6 mg 487 000 000 12
3 Injection, rituximab, 100 mg 450 000 000 11
4 Infusion of chemotherapy into a vein up to 1 h 323 000 000 8
5 Injection, bevacizumab, 10 mg 213 000 000 5
6 Injection, epoetin alfa, (for non-esrd use), 1000 units 166 000 000 4
7 Injection, denosumab, 1 mg 160 000 000 4
8 Injection, darbepoetin alfa, 1 microgram (non-esrd use) 132 000 000 3
9 Injection, palonosetron hcl, 25 mcg 117 000 000 3
10 Infusion into a vein for therapy, prevention, or diagnosis up to 1 h 83 600 000 2

Source. PUF and OPPS, 2013.

billed in 2013, and ( _ _ )2014 2013facility fee facility feej j−  mea-
sures the change in potential facility fee payments caused by 
the 2014 single payment policy. This index is an upper bound 
of potential facility fees that can be captured because it 
assumes all E&M services get switched from freestanding 
office-based to hospital-based post-integration.

Second Hospital, represents the change in potential facil-
ity fees that can be captured by a hospital integrating with 
clinical oncologist i—collecting facility fees from hospital-
based E&M services that clinical oncologist i  may have pre-
viously billed at other hospitals:

Hospital EM hospital basedi
j
j

= ( _ )
=99201
99206
99209

99215

2013

≠
−

∑ iij

j jfacility fee facility fee⋅ −( _ _ )2014 2013

where EM hospital based ij( _ )2013  represents the number of 
hospital-based E&M services j  that clinical oncologist i  
billed in 2013.

Figure 3 presents the distribution of the combined effects 
of Office and Hospital in percentage terms relative to a base-
line level of E&M facility fees—Baseline facility fees—each 
clinical oncologist generated in 2013 from which the incre-
mental effect of the 2014 single payment policy on facility 
fees is measured:

Baseline facility fees

EM office

i

j
j

= ( _
=99201
99206
99209

99215

≠
−

∑ bbased facility fee

EM hospital based f

ij j

j

) ( _ )

( _ ) (

2013 2013

2013+ aacility fee j_ )2013

The middle panel of Figure 3 presents the distribution for all 
unintegrated clinical oncologists in 2013. The 2014 single 
payment policy reduced the potential facility fees a hospital 
can capture from hospital-physician integration for the 
majority of clinical oncologists. The most negatively affected 
clinical oncologist lost 63% of his or her potential 
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E&M service facility fee value to a hospital, and the most 
positively affected clinical oncologist gained 25%. Appendix 
Figure C4 presents the distribution of the combined effect of 
Office and Hospital in dollars. The policy decreased the 
mean value of a clinical oncologist to a hospital by $212 for 
the year; the most negatively affected clinical oncologist lost 
$133 102 in value, and the most positively affected clinical 
oncologist gained $174 008 in value. In comparison, data 
from 2011 indicate median losses among hospital-owned 
groups were $174 430 per full-time physician upon integra-
tion.24 Considering this policy, at the extremes, can double or 
negate the yearly losses of a new physician to a hospital, it is 
plausible to posit that these changes in potential facility fees 
may strongly affect the probability of a hospital integrating 
with certain physicians.

While the mean effect of the policy is near zero, the wide 
variation around the mean is critical. This variation allows the 
constructed index to be interpreted as an intensity of treat-
ment measure. Clinical oncologists near the mean can be 
viewed as having received low intensity of treatment, and 
clinical oncologists at the extreme tails of the distribution can 
be viewed as having received high intensity of treatment. The 
left panel of Figure 3 presents the distribution of my con-
structed index for clinical oncologists in the 10th percentile of 
those affected by the 2014 single payment policy. In contrast, 
the right panel of Figure 3 presents the distribution of my con-
structed index for clinical oncologists in the 90th percentile of 
those affected by the 2014 single payment policy.

Econometric Specification

I employ a linear probability model to estimate the effect of 
facility fees on the probability of clinical oncologist i  inte-
grating with a hospital in period t . The estimating equation 
takes the following form:

yist i i it it s ist= α β σ+ + + + + +V W Z XΘ Λ Π   (1)

where y is an indicator of the integration status of clinical 
oncologist i  in state s at time t . Hospital and physician con-
centration measures are incorporated in vector Z . X  is a set 
of physician covariates aimed at controlling patient demo-
graphics, and σ  are state fixed effects. V = Office Hospital,[ ]’  
and W = Physician losses Baseline facility fees   ,[ ]’—with 
Office, Hospital, Physician losses, and Baseline facility 
fees being the constructed indices detailed in the previous 
subsection.

The coefficient of interest in equation (1) is the effect of 
vector V  on the probability of hospital-physician integration, 
where V  indexes the change in potential facility fees a hos-
pital can capture by integrating with a clinical oncologist 
caused by the 2014 single payment policy. Specifically, V  
projects the induced change in fee schedule rates resulting 
from the 2014 single payment policy on 2013 year billings. 
Thus, the estimates capture the incremental effect of a reduc-
tion or an increase in potential facility fees generated under 
this policy. From this variation, inference can be drawn as to 
whether or not hospitals make a concerted effort to capture 

Figure 3. Effect of the 2014 single payment policy.
Source. PUF and SK&A.
Note. This figure presents histograms of the distribution of percent changes in facility fees that can be captured by a hospital integrating with a clinical 
oncologist, projecting the 2014 single payment policy fee schedule on 2013 year billings. The figure is presented for: the 10th percentile of the distribution 
of those affected by the 2014 single payment policy, all unintegrated clinical oncologists, and the 90th percentile of the distribution of those affected by 
the 2014 single payment policy.
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facility fees when integrating with clinical oncologists. 
Vector W includes other monetary variables that may criti-
cally contribute to the integration decision and yet are inde-
pendent of the variation in facility fees brought about by the 
2014 single payment policy.

To test for heterogeneous effects and to control for other 
determinants of hospital-physician integration—that if 
omitted may bias my estimates—I re-estimate equation (1) 
after interacting V  with indicator variables denoting 
whether or not a clinical oncologist was in the upper or 
lower tails of the distribution of those affected by the 2014 
single payment policy. Depending on the regression speci-
fication, I vary the level of Taillower  and Tailupper  to be an 
indicator of the 5th/10th and 95th/90th percentile of those 
affected respectively:

y Tail Tail

Tail

ist i i i
lower

i
upper

i
lower

i

=

( )

1 2α β+ + + +

+ ⋅ +

V W

V

Θ

Ψ

ν ν

(( )Taili
upper

i

it it s ist

⋅
+ + + +

V

Z X

Ω
Λ Π σ 

 (2)

The policy underlying my paper’s analysis is a consolida-
tion of codes for different durations of E&M services into 
one code—that is, previously, a hospital was paid more for a 
40-minute visit than for a 10-minute visit. After the policy 
change, that was no longer true. For physician payments, no 
consolidation of codes occurs; the policy change just affects 
facility fee payments. Therefore, effects of the 2014 policy 
change are correlated with the severity of patients that a clin-
ical oncologist is treating. The vectors X  and W  together 
act akin to physician fixed effects—controlling for relatively 
time invariant factors such as patient risk scores.

Results

Initial estimates from equation (1) are presented in Table 5 
Column 1; all monetary variables are reported in hundreds of 
thousands. Appendix Table B6 provides a comprehensive 
description of all variables used in this analysis. These esti-
mates do not consider heterogeneous effects of the 2014 
single payment policy (ie, indicators of being in the upper or 
lower tails of the index distribution and associated interac-
tion terms) and only identify integration 1 year after the 2014 
single payment policy was implemented. Virtually all coef-
ficients relating to facility fees are statistically insignificant 
at conventional levels. Considering the vast majority of clini-
cal oncologists were only marginally affected by the 2014 
single payment policy, it is not surprising that on average the 
policy had no effect.

For this reason, I next estimate specifications that capture 
the heterogeneous effects of the 2014 single payment policy. 
As previously discussed, by including an interaction of vec-
tor V  with an indicator variable of whether or not clinical 
oncologists are in the tail percentile of those affected by the 
policy, I incorporate heterogeneous effects of the 2014 single 

payment policy. These interaction terms account for the fact 
that the policy drastically changed the incentives for hospi-
tals to integrate with certain clinical oncologists, if not the 
average. If hospitals are strategically targeting clinical oncol-
ogists to generate facility fees, it is expected that the coeffi-
cient on Tailupper  * V should have a positive and significant 
effect on hospital-physician integration. For clinical oncolo-
gists in the lower tail, the expected effect should be negative 
and significant. Additionally, the structure of the constructed 
intensity of treatment measure has the added benefit that 
those not in the tails of the distribution—and thus not highly 
exposed to the consequences of the 2014 single payment 
policy—should have estimated effects of zero; this provides 
a testable validity check of the measure. Table 5 Columns 
2-3 provide regression results from the model specified by 
equation (2) with these interactions included.

Column 2 specifies the tails of the distribution of affected 
clinical oncologists to be at the 5th and 95th percentile. The 
estimated coefficient for Office is statistically insignificant. 
According to the estimates, a clinical oncologist not in the 
tails of the distribution of those affected by the 2014 single 
payment policy would have to experience a change of 
$100 000 in Office facility fees in order to have a 1 percent-
age point change in the probability of hospital-physician 
integration. At the 95% confidence interval, the estimates 
indicate a change of $100 000 in Office facility fees increases 
the probability of vertical integration by 8 percentage points 
or decreases the probability of vertical integration by 10 per-
centage points. This effect is not only statistically insignifi-
cant but also economically insignificant as it requires the 
change in Office facility fees to be upwards of $100 000 in 
order to experience single digit percentage point changes in 
the probability of hospital-physician integration.

Similarly, the estimated coefficient for Hospital is posi-
tive and statistically insignificant. According to the esti-
mates, a clinical oncologist not in the tails of the distribution 
of those affected by the 2014 single payment policy would 
have to experience a change of $10 000 in Hospital facility 
fees in order to have a 3 percentage point change in the prob-
ability of hospital-physician integration. Analogous to how 
the coefficient for Office is economically insignificant, these 
estimates are as well. What is critical to my analysis, how-
ever, is what occurs for those most affected by the 2014 sin-
gle payment policy—which is where I will now turn my 
attention.

The estimated coefficient for Office, Hospital, and their 
respective interactions with the indicators for being in the 
upper and lower tails of the distribution of those most treated 
by the 2014 single payment policy are of the expected sign 
but neither are statistically or economically significant. 
According to the estimate of the coefficient on Taillower  * 
Office and Taillower  * Hospital, a clinical oncologist in the 
lower 5th percentile of the 2014 single payment policy’s 
effect receives an additional 3 percentage point reduction in 
the probability of hospital-physician integration for each 
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Table 5. Linear Probability Model Regression Results.

Dependent variable
Integration indicator

1 2 3 4 5 6 7 8 9

Facility fees
 Office 0.0215 

(0.0218)
−0.0113 
(0.0476)

0.0000 
(0.0761)

0.0090 
(0.0328)

0.0063 
(0.0707)

0.0267 
(0.1070)

0.0087 
(0.0366)

0.0497 
(0.0777)

0.0680 
(0.1190)

 Hospital 0.2250 
(0.2590)

0.2910 
(0.3960)

0.0000 
(0.5420)

0.3610 
(0.2690)

0.5550 
(0.4220)

0.1820 
(0.6170)

0.4880 
(0.2760)

0.8450** 
(0.4200)

0.5320 
(0.6190)

Bargaining measures
 Physician losses 1.0700*** 

(0.1570)
1.0500*** 
(0.1780)

0.0000*** 
(0.1920)

1.2700*** 
(0.1710)

1.2500*** 
(0.1990)

1.0900*** 
(0.2120)

1.2200*** 
(0.1750)

1.2500*** 
(0.2020)

1.1300*** 
(0.2190)

 Baseline facility fees 0.1830*** 
(0.0344)

0.1740*** 
(0.0393)

0.0000*** 
(0.0423)

0.1990*** 
(0.0375)

0.1860*** 
(0.0440)

0.1530*** 
(0.0468)

0.1880*** 
(0.0000)

0.1850*** 
(0.0447)

0.1600*** 
(0.0481)

Concentration measures
 Number of hospitals 3-ZIP 0.0019 

(0.0015)
0.0019 

(0.0015)
0.0018 

(0.0015)
0.0066*** 
(0.0018)

0.0065*** 
(0.0018)

0.0065*** 
(0.0018)

0.0077*** 
(0.0019)

0.0076*** 
(0.0019)

0.0076*** 
(0.0019)

 Number of physicians 3-ZIP −0.0015** 
(0.0006)

−0.0015*** 
(0.0006)

−0.0015** 
(0.0006)

−0.0029*** 
(0.0007)

−0.0029*** 
(0.0007)

−0.0029*** 
(0.0007)

−0.0036*** 
(0.0007)

−0.0037*** 
(0.0007)

−0.0036*** 
(0.0007)

Indicators
 Tail lower −0.0051 

(0.0268)
−0.0105 
(0.0172)

−0.0212 
(0.0371)

−0.0367 
(0.0229)

−0.0334 
(0.0454)

−0.0466 
(0.0271)

 Tailupper −0.0250 
(0.0247)

−0.0423*** 
(0.0161)

−0.1006*** 
(0.0285)

−0.0546** 
(0.0240)

−0.0908*** 
(0.0323)

−0.0411 
(0.0264)

Interactions
 Tail lower  * office −0.0326 

(0.0756)
0.0000 

(0.0910)
−0.1440 
(0.1100)

−0.1920 
(0.1270)

−0.2340 
(0.1400)

−0.2730 
(0.1500)

 Tail lower  * hospital −0.3020 
(0.6580)

0.0000 
(0.7070)

−0.6690 
(0.7170)

−0.5740 
(0.7880)

−0.7840 
(0.7160)

−0.6120 
(0.7950)

 Tailupper  * office 0.1590 
(0.0806)

0.0000 
(0.0971)

0.3330*** 
(0.1080)

0.1850 
(0.1370)

0.2620** 
(0.1170)

0.1100 
(0.1490)

 Tailupper  * hospital 0.0173 
(0.6240)

0.0000 
(0.7090)

0.0383 
(0.6350)

0.8870 
(0.7920)

−0.4000 
(0.6370)

0.3300 
(0.7940)

Constant 1.14065*** 
(1.1407)

1.12709*** 
(0.3295)

1.14012*** 
(0.6299)

1.40655*** 
(0.3461)

1.37575*** 
(0.3520)

1.42159*** 
(0.3684)

1.54695*** 
(0.3544)

1.50733*** 
(0.3556)

1.54269*** 
(0.3676)

Tail 5% 10% 5% 10% 5% 10%
Patient characteristic Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year 1 Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year 2 No No No Yes Yes Yes Yes Yes Yes
Year 3 No No No No No No Yes Yes Yes
State FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 3857 3857 3857 3857 3857 3857 3857 3857 3857
R-squared 0.1367 0.1374 0.1383 0.1707 0.1725 0.1726 0.1788 0.1807 0.1800

Note. The dependent variable is a binary indicator taking the value of 1 if a clinical oncologist vertically integrated with a hospital in the year specified or 
the value 0 if he or she did not. Observations are at the physician level. Robust standard errors are in parentheses.
*Significant at the 10% level.
**Significant at the 5% level.
***Significant at the 1% level.

reduction of $100 000 in potential facility fees he or she may 
generate by converting previous freestanding office-based 
E&M services to hospital-based E&M services and an addi-
tional 3 percentage point reduction in the probability of hos-
pital-physician integration for each reduction of $10 000 in 
potential facility fees from hospital-based E&M services he 
or she may have performed at other hospitals. According to 
the estimate of the coefficient on Tailupper  * Office and 

Tailupper  * Hospital, a clinical oncologist in the upper 5th 
percentile of the 2014 single payment policy’s effect receives 
an additional 16 percentage point increase in the probability 
of hospital-physician integration for each increase of $100 000 
in potential facility fees he or she may generate by converting 
previous freestanding office-based E&M services to hospital-
based E&M services and an additional 0.2 percentage point 
increase in the probability of hospital-physician integration 
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for each increase of $10 000 in potential facility fees from 
hospital-based E&M services he or she may have performed 
at other hospitals.

Column 3 specifies the tails to be the 10th and 90th per-
centile. In this specification, estimates of interest retain their 
magnitude and statistical and economic insignificance. The 
estimates of the interactions are statistically indistinguish-
able from zero.

Next, I demonstrate that many other monetary variables 
included in the regression analysis—which may critically 
contribute to the integration decision yet are independent of 
the variation resulting from the 2014 single payment pol-
icy—have the anticipated sign and play the role one would 
expect in hospital-physician integration. When hospitals and 
physicians participate in hospital-physician integration, they 
engage in a two-sided bargaining process. According to 
Column 2, the coefficient on Physician losses has a positive 
sign and is highly statistically significant. $10 000 Medicare 
payment losses for a clinical oncologist are associated with a 
11 percentage point reduction in the probability of hospital-
physician integration. Large values of Physician losses imply 
that integration would be costly to a clinical oncologist—
mean losses to a clinical oncologist in payments stand at 
$22 197 per year. The coefficient on Baseline facility fees has 
a positive sign and is highly statistically significant. $10 000 
Medicare payment losses for a clinical oncologist are associ-
ated with a 1.7 percentage point increase in the probability of 
hospital-physician integration. Large values of Baseline 
facility fees are indicative of a clinical oncologist being more 
attractive to a hospital that seeks to capture facility fees, irre-
spective of the change brought forth by the 2014 single pay-
ment policy; Baseline facility fees, however, is perfectly 
correlated with utilization and lacks any exogenous variation 
in the amount of facility fees a clinical oncologist generates.

In Column 4-9, I check the robustness of my estimates to 
the inclusion of an additional 1 or 2 years of integration. For 
these specifications, integration status is extended 2 to 
3 years after the policy was implemented. This accounts for 
3.5 calendar years after the change to Medicare’s facility 
fees was announced—allowing sufficient time for the con-
sequences of the 2014 single payment policy to affect hospi-
tal-physician integration decisions. The issue of timing 
regarding integration is particularly important for interpret-
ing a result of no effect. The estimated coefficients for Office 
remain positive, statistically insignificant, and similar in 
magnitude. The estimated coefficients for Hospital remain 
positive, statistically insignificant, and similar in magni-
tude; both remain economically insignificant. The estimated 
coefficient corresponding to Tailupper  * Office—that is, 
highly treated in the direction of the policy increasing poten-
tial facility fees—is the only one of the 4 interaction vari-
ables to gain statistical significance in Column 5 and 
Column 8. According to the estimate of the coefficient of 
Column 5 on Tailupper  * Office, a clinical oncologist in the 
upper 5th percentile of the 2014 single payment policy’s 

effect receives an additional 33 percentage point increase in 
the probability of hospital-physician integration—2 years 
after the policy was implemented—for each increase of 
$100 000 in potential facility fees he or she may generate by 
converting previous freestanding office-based E&M ser-
vices to hospital-based E&M services. Appendix D explores 
additional robustness checks in which I implement alterna-
tive specifications and measures of vertical integration.

To my knowledge, the only prior study that empirically 
demonstrated a relationship between Medicare’s reimburse-
ment structure and hospital-physician integration is Dranove 
and Ody16; they argue that “payment differentials” incentiv-
ize physicians to engage in vertical integration with hospitals 
in order to negotiate over excess rents. In contrast to my 
study—which leverages a policy shock that explicitly alters 
facility fee payments for E&M services while leaving direct 
payments to physicians unaltered—Dranove and Ody16 
exploit a plausibly exogenous 2010 policy that lowered phy-
sician prices, but left prices in facilities the same, thereby 
altering a physician’s opportunity cost and his or her desire 
to vertically integrate. Using private insurance claims data 
and a measure of the intensity of the price change in a hospi-
tal-based setting that resulted from the 2010 policy, they esti-
mate that the change in Medicare’s methodology explains 
20% of the increase in physician employment. While 
Dranove and Ody16 focus their attention on a different physi-
cian group and time period and exclude E&M services from 
their analysis due to data limitations, I nonetheless adopt the 
approach of testing the hypothesis that hospital employers 
and physician employees integrate in order to split higher 
relative revenues that facility fees create in Appendix D. I 
demonstrate that even when implementing this alternative 
mechanism, facility fees play virtually no role in vertical 
integration for the sample studied.

Overall, the evidence indicates that hospitals do not pri-
oritize the capture of facility fees when proposing vertical 
integration. This contradicts the current perception of schol-
ars and policy makers alike who deem that facility fees’ 
financial incentives in the Medicare payment structure have 
exacerbated integration.

Limitations

This study has several limitations. First, it focuses on a spe-
cific specialty (oncology) and population (Medicare fee-for-
service); while oncology had the most integration activity of 
all specialties over the past two decades25 and ranks high—top 
five by service volume—in Medicare billing data, this narrow 
focus limits the generalizability of the findings. Given the pro-
hibitive cost of the SK&A data and the contracting process 
involved in acquiring them, this study is unable to conduct the 
same analysis for other specialty groups.

Second, there exists the possibility that the 2014 single 
payment policy was not a large enough shock to the incentive 
structure of hospitals to solicit a response. A sizable 16% of 
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all revenues result from E&M services; potential correla-
tions, however, could exist between the policy change and 
the general severity of a physician’s patient population and 
the types of services he or she is offering. Injectable drugs 
are a large source of oncologists’ revenue; potential correla-
tion with 340B/injectable drug incentives may be another 
large and systemic driver of integration—making omitted 
variable bias a concern. The lack of a substantial pre-period 
results in an inability to test for pre-trends.

Third, I argue that the 2014 single payment policy only 
alters hospital incentives but not physician incentives to inte-
grate. This assumption is predicated on the physician not 
receiving substantial kickbacks from a hospital if low reim-
bursement E&M services are converted to high reimburse-
ment E&M services. Hospital-physician integration often 
results in physicians being salaried by hospitals that can be 
structured as a straight salary or as a productivity-based sal-
ary—in which pay is linked to how much a physician does 
but in a way that is not directly linked to revenue. Also, when 
physicians sell their practice, there is a price. This price 
could adjust based on the number of rents that are on the 
table during negotiations over practice buyout and salary 
structure.

Conclusion

Recent economic literature and policy interest have focused 
on the integration of hospitals and physicians—asking what 
the consequences of vertical integration are on physicians, 
patients, and payors. Few papers, however, have addressed 
the underlying reasons as to why hospitals and physicians 
vertically integrate. The received wisdom put forth in the 
Medicare literature maintains systems are integrating for 
the tangible financial benefits of Medicare’s facility fees. 
The exploitation of the facility fee payment structure is 
assumed to be an impetus in hospital-physician integration. 
However, the incentive to capture the mechanical increase 
in Medicare reimbursements generated from facility fees is 
just one possible explanation for the increase in hospital-
physician integration.

My paper empirically examines whether hospitals make a 
concerted effort to integrate with physicians to capture facil-
ity fees. I leverage a 2014 policy change that collapsed facil-
ity fee rates for E&M services into a single rate for each 
hospital-based service—thereby, altering the amount of 
facility fees a hospital can capture when integrating with an 
unintegrated clinical oncologist. This paper demonstrates 
that facility fees do not lead to significant alterations in the 
probability of a hospital and a clinical oncologist vertically 
integrating. In other words, hospitals do not prioritize captur-
ing facility fees’ financial incentives when proposing vertical 
integration with physicians.

While the simplest way to address the excess expendi-
tures facility fees generate is to set payment rates equal 
wherever a service is provided, hospitals face a unique set of 

licensing and accreditation requirements that increase their 
cost structure. Hospitals incur costs to maintain standby 
capacity for handling emergencies and must comply with 
more stringent regulatory requirements than a freestanding 
office.8 If hospitals are not strategically targeting physicians 
in order to capture excess rents generated by Medicare’s pay-
ment structure, then the current perception—that is, payment 
incentives have led to exacerbated hospital-physician inte-
gration—should be reconsidered.
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