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By Laurence C. Baker, M. Kate Bundorf, and Daniel P. Kessler

Vertical Integration: Hospital
Ownership Of Physician Practices
Is Associated With Higher Prices

And Spending

We examined the consequences of contractual or ownership
relationships between hospitals and physician practices, often described
as vertical integration. Such integration can reduce health spending and
increase the quality of care by improving communication across care
settings, but it can also increase providers’ market power and facilitate
the payment of what are effectively kickbacks for inappropriate referrals.
We investigated the impact of vertical integration on hospital prices,
volumes (admissions), and spending for privately insured patients. Using
hospital claims from Truven Analytics MarketScan for the nonelderly
privately insured in the period 2001-07, we constructed county-level
indices of prices, volumes, and spending and adjusted them for enrollees’
age and sex. We measured hospital-physician integration using
information from the American Hospital Association on the types of
relationships hospitals have with physicians. We found that an increase
in the market share of hospitals with the tightest vertically integrated
relationship with physicians—ownership of physician practices—was
associated with higher hospital prices and spending. We found that an
increase in contractual integration reduced the frequency of hospital
admissions, but this effect was relatively small. Taken together, our
results provide a mixed, although somewhat negative, picture of vertical
integration from the perspective of the privately insured.

he share of US physician practices

owned by hospitals more than

doubled from 2002 to 2008.! This

trend toward vertical integration

between hospitals and physicians

means that more producers of complementary
services that were once independent are now
either commonly owned or related by contract.
Whether this trend has been good for consum-
ers has been the subject of considerable debate.?
On the one hand, vertical integration has the
potential to improve the quality and efficiency
of care by reducing what are broadly described by
economists as “transaction costs.” For example,
closer ties between physicians and hospitals can
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improve communication across care settings
and reduce wasteful duplication of diagnostic
tests.

On the other hand, vertical integration may
hurt consumers by allowing hospitals and physi-
cians to raise prices. By employing or contract-
ing with physicians, hospitals may increase their
market power by amassing control over a larger
bundle of services* or by depriving their rivals of
a source of or destination for referrals.>® In ad-
dition, vertical integration may increase physi-
cians’ incentives to supply unnecessary treat-
ments if such treatments are used as a vehicle
to pay what are effectively kickbacks for in-
appropriate referrals.’
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Understanding how vertical integration of
physicians and hospitals affects spending and
the quality of care has become especially impor-
tant in recent years. The Affordable Care Act
creates incentives that are likely to intensify
the historical trend toward vertical integration.
The act rewards doctors and hospitals that join
together in an accountable care organization
(ACO) by making them eligible for cash bonuses
from Medicare. In theory, ACOs affect only how
providers relate to Medicare. However, most
health policy analysts believe that in practice,
these organizations will increase the extent to
which doctors and hospitals bargain with private
purchasers jointly instead of independently.®®

Nonetheless, there has been little research
on the consequences of vertical integration in
health care, and no nationwide analysis of a
key policy issue: the effects of vertical integration
on hospitals’ pricing power. This article seeks to
fill that gap.

Using hospital claims from the Truven
Analytics MarketScan Commercial Claims and
Encounters database that contained information
on a large group of the nonelderly privately in-
sured for the period 2001-07, we constructed
county-level indices of hospital prices, volumes
as measured by hospital admissions, and spend-
ing, and we adjusted them for differences in en-
rollees’ age and sex. We measured hospital-phy-
sician vertical integration by combining
information on hospitals’ relationships with
physicians from the American Hospital Associa-
tion Annual Survey with patient-flow informa-
tion from Medicare.

We estimated the effects on prices, volumes,
and spending of hospital-physician vertical inte-
gration, hospital market competitiveness, and
other characteristics of hospital markets. Our
estimates enabled us not only to test whether
vertical integration influenced prices, volumes,
and spending, but also to determine the mecha-
nisms through which vertical integration had
these effects.

Theories of medical markets provide reasons
why vertical integration could be beneficial or
could be harmful. Classical models that empha-
size transaction costs generally treat vertical in-
tegration as an efficiency-improving response to
situations in which arm’s-length contracts
across organizations are difficult to arrange.’
This situation can easily arise in medicine since
providing care is complex, which makes it diffi-
cult both to specify in advance the desired course
of action—such as the type of treatment that is
appropriate for each possible clinical situation—

and to measure outcomes.

Vertical integration addresses these difficul-
ties by consolidating production within a single
organization, thereby eliminating the need for
contracting among separate firms. In addition,
vertical integration may bring efficiency gains
if it enables doctors or hospitals to efficiently
set prices for services that must be produced
jointly.®

But vertical integration may also be used in
ways that do not benefit consumers. Interviews
conducted by the Center for Studying Health
System Change in 2010 suggest three ways in
which this could occur.”®

First, hospitals could employ or contract with
physicians to increase admissions, diagnostic
testing, and outpatient services at their facilities.
Legal and contractual restrictions prohibit hos-
pitals from directly paying physicians for refer-
rals. However, these restrictions can be circum-
vented at least in part by vertical integration that
allows hospitals to create contracts with doctors
that effectively pay them for referrals. Because it
is extremely difficult to police payments between
parties that share fixed assets or a complex con-
tractual relationship, it is hard to prevent these
types of arrangements."”

Second, hospitals can use vertically integrated
relationships with physicians to gain a competi-
tive advantage over other hospitals. For example,
if hospitals need a minimum number of patients
to maintain efficient scale, then establishing
vertically integrated relationships that are exclu-
sive— in either form or effect—can enable a dom-
inant hospital to effectively increase its compet-
itors’ costs by “locking up” the pool of admitting
physicians.

And third, vertical relationships can be a way
for physicians and hospitals to bundle their ser-
vices together and charge insurers higher prices.
Anticompetitive bundling is formally prohibited
by antitrust laws.® However, after-the-fact en-
forcement takes time and is incomplete in
practice.™

Because theories offer a range of possible ef-
fects, empirical investigation of hospital-physi-
cian relationships is necessary both to under-
stand the practical implications of increasing
vertical integration and to develop optimal
health care policy responses. Nonetheless, there
are few articles on this topic, and all of them have
important limitations.

The two articles that are most similar to ours
linked selected states’ hospital discharge data
from the 1990s with American Hospital Associa-
tion data on the extent of hospital-physician
vertical integration.™® One study found that
vertical integration was associated with an in-
crease in the level of discounted charges com-
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pared to charges at unintegrated hospitals, but
notwith a change in the number of admissions or
the quality of care.” The other study found that
vertical integration had no effect on discounted
charges.*

Another study examined how vertical integra-
tion affected the cost and quality of care for
Medicare beneficiaries who were treated by car-
diologists.” This study examined a different
form of vertical integration: whether a cardiolo-
gist provided both diagnostic and therapeutic
care, or diagnostic care only. The study found
that patients initially examined by a cardiologist
who provided both diagnostic and therapeutic
care had net higher health spending but similar
health outcomes compared to patients seen by a
cardiologist who provided diagnosis only. How-
ever, for patients who received surgery, initial
examination by an “integrated” cardiologist re-
duced spending and improved outcomes com-
pared to initial examination by a nonintegrated
cardiologist. Although this study does not direct-
ly inform the debate over hospital-physician ver-
tical integration, the results are consistent with
the idea that vertical integration can simulta-
neously have harmful and beneficial effects.

These articles provided a range of insights into
the consequences of vertical integration. But
they did not provide direct empirical evidence
on a key policy issue: whether or not vertical
integration forecloses competition and in-
creases prices paid by the privately insured.

The two studies that examined the privately
insured wused hospital-average discounted
charges, not prices, as the dependent vari-
able.*™ The difference between hospital charges
and prices, in the context of this article, is dis-
cussed in more detail below. In addition, neither
of these two studies controlled for factors that
affect prices or other effects that are correlated
with hospital vertical integration decisions—
effects such as hospital market competitiveness
and the integration decisions of competing hos-
pitals.

PRICE, VOLUME, AND SPENDING INDICES To cal-
culate county price, volume, and spending
indices for hospital services, we used data from
Truven Analytics MarketScan for approximately
2.1 million hospital claims from people enrolled
in a fee-for-service health plan in the period
2001-07. The MarketScan data contained infor-
mation from claims filed by privately insured
people who obtained insurance through a par-
ticipating employer.

For each claim, we analyzed what is commonly
referred to as the allowed amount—the amount
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The Affordable Care
Act creates incentives
that are likely to
intensify the
historical trend
toward vertical
integration.

that the plan allows the hospital to be paid for
the service, after the application of contractual
discount provisions and other plan rules, but
before adjustment for patient copayments or
deductibles. The hospital may receive part of this
amount from the insurance plan and part of it
from the patient in the form of copayments or
deductibles. The allowed amounts are not
charges or a function of charges. Instead, they
are the actual transaction payments under con-
tracts with health plans, including payments
made by both the patient and the insurer. In what
follows, we refer to the allowed amount as the
price.

We used the data to construct three county-
level indices. The first was an index of the price
per hospital admission, which measured the
total price paid for hospital admissions in the
county divided by the number of admissions.
Counties where the average price per admission
was above the national mean had an index value
of more than 1; those where the average price was
below the national mean had an index value of
less than 1. The second index measured the num-
ber of admissions per enrollee. The third tracked
spending per enrollee in an analogous way.

The indices were constructed in such a way
that the spending index was equal to the product
of the price index and the volume index. By con-
struction, the indices had a mean of 1 in every
year. Percentage-point changes in the indices
can be interpreted as percentage changes. Before
analyzing the indices, we used linear regression
to adjust them for age and sex differences across
counties.

VERTICAL INTEGRATION AND OTHER HOSPITAL
MARKET CHARACTERISTICS In the American
Hospital Association Annual Survey, hospitals
report information on their relationship with
physicians. Following previous work,™" we di-
vided vertically integrated hospitals into the
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Past vertical
integration decisions
may have been driven
by inefficiencies in
the Medicare fee
schedule.

= N R
following four groups: fully integrated organiza-
tions, closed physician-hospital organizations,
open physician-hospital organizations, and in-
dependent practice associations.

Fully integrated organizations are the most
tightly vertically integrated form. This is the only
one of the four forms in which the hospital owns
the physician practice. In closed physician-
hospital organizations, the next most tightly
vertically integrated form, a hospital contracts
with selected physicians on the basis of cost,
quality, or both. According to the contract, the
hospital provides administrative services and
does some coordination of care. Physicians
who belong to closed organizations generally
do not sign similar contracts with other hospitals
but remain free to admit patients to them. Open
physician-hospital organizations, in contrast,
are generally open to all members of the medical
staff who wish to participate. Independent prac-
tice associations are the least tightly vertically
integrated form. They are nonexclusive arrange-
ments in which the hospital generally provides
physicians with few services other than assis-
tance in contracting with health plans.

We classified hospitals that reported more
than one type of vertically integrated relation-
ship as having the tightest type that they re-
ported. These variables did not explicitly quanti-
fy the extent to which vertical integration was
clinical or financial in nature. As we discuss be-
low, this may influence the application of our
results to possible future contexts in which the
mix of clinical and financial integration may de-
viate from the mix present in our data.

We constructed county-year-level measures of
the share of the market served by hospitals char-
acterized by each type of vertical integration with
physicians. These measures were constructed us-
ing methods developed by one of us in previous
work.” The methods take into account hospital-
specific market areas, defined using Medicare
inpatient claims and enrollment data to identify

patient flows, and do not assume that all patients
residing in a given county go to hospitals in that
county.

We used the same methods to construct mea-
sures for each county and year of the share of the
market served by hospitals with each of several
other characteristics: ownership (nonprofit or
for-profit), teaching status, system membership,
bed size (fewer than 100 beds, 100-300 beds, or
more than 300 beds), and hospital capacity. Fi-
nally, we computed a Herfindahl-Hirschman in-
dex of overall hospital market competitiveness.

Further details about the construction of these
variables are available in the online Appendix.”

oTHER DATA To obtain information on other
time-varying characteristics of counties, we used
the Area Resource File (for population, number
of Medicare beneficiaries, number of physicians,
and median household income) and the Medi-
care wage index (to measure hospitals’ labor
costs). A list of all of the variables used in our
analysis and their means and standard devia-
tions are presented in Appendix Table 1.

METHODS We estimated county-level regres-
sion models using data from the period 2001-
07. The dependent variables in these regressions
were the price, volume, and spending indices.
The independent variables included the share of
the market served by hospitals in each of the four
integration categories, hospital market compet-
itiveness, and the other controls described
above. In addition, we included dummy variables
for year and county, which controlled for un-
observed characteristics of counties that may
affect integration and prices and for time trends
during our study period.

We present results derived from the regression
models that estimated the change in the price,
volume, or spending index associated with a one-
standard-deviation change in the share of the
market served by hospitals with each type of
integration, holding all other variables fixed.
For comparison, we also include an estimate of
the change in the indices that would be associat-
ed with a one-standard-deviation change in the
hospital Herfindahl-Hirschman index.

imitaTions The validity of our analysis de-
pends on two key assumptions. First, we as-
sumed that changes in vertical integration with-
in counties were not due to unobserved factors
that also affected price and volume. To make
this assumption as plausible as possible, we con-
trolled for several other characteristics of the
hospital market environment, including non-
profit or for-profit ownership, teaching status,
system membership, hospital and physician ca-
pacity, beneficiary income, and market size and
competitiveness. However, these controls were
necessarily incomplete.
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EXHIBIT L
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Market Share Of Medicare Patients For Four Types OF Integrated Hospitals, 2001-07
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source Authors' analysis of American Hospital Assaciation and Medicare data. movs The four types
of vertically integrated organizations are explained in the text.

To the extent that hospitals and physicians
vertically integrated in response to unobserved
factors that reduced prices and volumes, such as
pressure from health plans, our estimates of the
effect of integration understate true (positive)
effects on prices and overstate true (negative)
effects on volumes. This would lead us to under-
state the costs and overstate the benefits of inte-

EXHIBIT 2
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Effect OF Hospital Integration And Market Competitiveness On Heospital Prices
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source Authors’ analysis of American Hospital Association, Medicare, and Truven Analytics Market-
Scan data. moves The bars represent the estimated effect on the average county-level price of a
hospital admission associated with a one-standard-deviation increase in market share of each of
the four forms of vertical integration. County and year fixed effects and the hospital market and
county characteristics listed in Appendix Table 1 {(see Note 19 in text) were held constant. Selected
parameter estimates and standard errors from the regressions underlying the exhibit are available in
Appendix Tabte 2. HH1 is Herfindahl-Hirschman index, which is a measure of market competitiveness.
*p < 0.10 **p < 0.01
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gration. We hypothesized that any bias in our
estimates would be in this direction. However,
we cannot dismiss the possibility that the oppo-
site was true.

Second, our analysis did not allow us to distin-
guish between clinical and financial vertical in-
tegration. Our policy prescriptions assumed that
the mix of clinical and financial vertical integra-
tion in the future, conditional on the type of
integrated organization, will resemble that in
the past. Because there are reasons to believe
that this may not be the case, this limitation
may be important.

Past vertical integration decisions may have
been driven by inefficiencies in the Medicare
fee schedule. For example, a vertically integrated
physician organization might be able to collecta
facility fee that would be unavailable to it if it
were freestanding. Future vertical integration
decisions may hold promise for greater efficien-
cy, insofar as they would be driven by incentives
for sharing real productivity gains through
ACOs. Investigation of these assumptions is an
important topic for future research.

Finally, the generalizability of our results may
be limited by the time period and geographic
areas covered by the MarketScan data. Our study
sample ended in 2007. It also covered only be-
tween one-quarter and one-fifth of all US coun-
ties, although the counties in the data contain
most of the US population and are broadly rep-
resentative of the country as a whole (see Appen-
dix Table 1).9%2°

In 2001 fully integrated organizations had a
smaller market share (23.3 percent) than all or-
ganizations using any of the three contractual
forms (36.3 percent) (Exhibit 1). However, over
time this relationship flipped: In 2007 the mar-
ket share of fully integrated organizations was
35.6 percent, whereas the share of organizations
using the other three forms had fallen to
23.0 percent. About 40 percent of the market
was served by hospitals that used none of the
four forms of vertical integration.

Vertical integration in the form of fully
integrated organizations was associated with in-
creases in hospital prices: A one-standard-devia-
tion increase in the market share of such hos-
pitals was associated with an increase in prices of
3.2 percent (p = 0.003, Exhibit 2). In contrast,
there was no systematic or significant effect on
prices of the three forms of contractual inte-
gration.

For comparison purposes, Exhibit 2 presents
estimates of the change in prices associated with
changes in hospital market competitiveness as
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measured by the hospital Hirschman-Herfindahl
index (HHI). A one-standard-deviation increase
in the index was associated with a price increase
of 4.2 percent (p = 0.058). This effect is a bit
larger than that of increasing the share of fully
integrated organizations. Yet market competi-
tiveness has received a large amount of policy
attention, while the potential impact of in-
creased vertical integration has not.

Exhibit 3 replicates Exhibit 2, substituting our
spending index for the price index, We found two
key differences between the effects of market
structure on spending and the effects on prices.
First, the changes in spending associated with
an increase in the share of fully integrated
organizations were smaller than (although not
statistically distinguishable from) the associated
changes in prices. Second, estimates of the
spending changes associated with hospital mar-
ket competitiveness were larger than (although
also not statistically distinguishable from) esti-
mates of the associated price changes. As in
Exhibit 2, the estimated changes associated with
the other three forms of integration were small
and not significant.”

In some circumstances, vertical integration
was associated with a lower rate of hospital ad-
missions (Exhibit 4). An increase in the market
share of hospitals that had open physician-
hospital organizations was associated with a
small but statistically significant decrease in vol-
ume. A one-standard-deviation increase in the
market share of such hospitals was associated
with a 0.7 percent decrease in admissions (p =
0.025). The other forms of vertical integration
also had small negative associations with vol-
ume, but none was statistically significant. The
hospital HHI was associated with a modest in-
crease in volume, but that association also was
statistically indistinguishable from zero.?

During the past decade, hospitals have entered
into tighter relationships with their admitting
physicians. This trend is expected to intensify
as a result of provisions of the Affordable Care
Act that give hospitals and physicians incentives
to organize jointly into ACOs.

Vertical integration can have both socially
beneficial and socially harmful effects. There is
almost universal agreement that greater co-
ordination of care, especially between physicians
and hospitals, would be in patients’ best inter-
ests. At the same time, health policy analysts
have expressed the concern that integration
can have unintended harmful consequences
for consumers. According to economic theory,
vertical integration has the potential to increase

EXHIBIT B

Effect Of Hospital Integration And Market Competitiveness On Hospital Spending
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sounce Authors' analysis of American Hospital Association, Medicare, and Truven Analytics Market-
Scan data. noras The bars represent the estimated effect on hospital spending associated with a
one-standard-deviation increase in market share of each of the four forms of vertical integration.
County and year fixed effects and the hospital market and county characteristics listed in Appendix
Table 1 {see Note 19 in text) were held constant. Selected parameter estimates and standard errors
from the regressions underlying the exhibit are available in Appendix Table 2. HH! is Herfindah!-
Hirschman index, which is a measure of market competitiveness. *p < 0.05 *~p < 0.01
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source Authors’ analysis of American Hospital Association, Medicare, and Truven Analytics Market-
Scan data. neTEs The bars represent the estimated effect on hospital volume associated with a one-
standard-deviation increase in market share of each of the four forms of vertical integration. County
and year fixed effects and the hospital market and county characteristics listed in Appendix Table 1
(see Note 19 in text) were held constant. Selected parameter estimates and standard errors from the
regressions underlying the exhibit are available in Appendix Table 2. HHI is Herfindahl-Hirschman
index, which is a measure of market competitiveness. **p < 0.05
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the market power of providers, especially hospi-
tals, and to encourage physicians to supply in-
appropriate treatiments by facilitating hospitals’
payments of kickbacks that would be illegal if
they were made formally.

Qur study had two key findings. First, in its
tightest form, vertical integration appears to
lead to statistically and economically significant
increases in hospital prices and spending. This is
consistent with the hypothesis that vertical inte-
gration increases hospitals’ market power. We
found that a one-standard-deviation increase
in the market share of hospitals that own physi-
cian practices was associated with significant
increases in prices and spending of 2-3 percent.
In comparison, a one-standard-deviation in-
crease in the hospital Hirschman-Herfindahl
index increased prices and spending by 4-
6 percent.

Second, the consequences of looser forms of
vertical integration were more benign and po-
tentially socially beneficial. Increases in these
forms of integration did not appear to increase
prices or spending significantly and may even
decrease hospital admission rates. This finding
is consistent with the hypothesis that vertical
integration can improve the coordination
of care,

However, the effects on volume associated
with these types of integration were small—so
small that they did not generate a significant
reduction in hospital spending. In addition, al-
though our estimates of the effect of contractual
integration on price were statistically indis-
tinguishable from zero, the imprecision of our
estimates limited our ability to confidently as-
sess their true impact.

For these reasons, and because we did not ex-
amine the effect of integration on the quality of
care or patient health outcomes, our assessment
of the implications of vertical integration for the
overall well-being of patients and society more
generally is necessarily somewhat speculative.
Investigation of these issues is an important
topic for future research.

Taken together, our results provide a mixed,
although somewhat negative, picture of vertical
integration from the perspective of the privately
insured. Our most definitive finding is that hos-
pital ownership of physician practices leads to

Our most definitive
finding is that
hospital ownership of
physician practices
leads to higher prices
and higher levels of
hospital spending.

higher prices and higherlevels of hospital spend-
ing. There is some evidence that looser forms of
integration may be socially beneficial. However,
hospital ownership of physician practices is ris-
ing, and contractual integration is falling. As a
result, contractual integration is now a minority
of total integration.

The fact that we did not find systematic signif-
icant positive effects of any form of vertical inte-
gration on hospital volume rules out a crude
model of physician-induced demand, in which
hospitals integrate simply to pay physicians to
increase the aggregate number of admissions. As
Exhibit 4 shows, the estimated volume change
associated with an increase in the tightest form
of vertical integration (fully integrated organi-
zations) was negative. Even at the upper bound
of the 95 percent confidence interval (not shown
in Exhibit 4), a one-standard-deviation increase
in the tightest form of integration would be as-
sociated with only a 0.4 percent increase in hos-
pital volume, which is a relatively small
amount.”

The absence of a positive association does not
disprove the broader hypothesis that integration
is harming patients through implicit payments
for referrals. For example, hospitals may still be
sharing profits with physicians who opt to treat
patients at more costly facilities or with more
costly procedures than is medically appropriate.
Investigation of this possibility, along with the
other open questions above, provides consider-
able opportunity for future research into the
consequences of vertical integration. m

These findings were presented at the
National Bureau of Economic Research
Hospital Organization and Productivity
Conference, Harwich, Massachusetts,
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As Appendix Table 1 shows (see
Note 19), we had data on vertical
integration and other market and
area characteristics for 2,454 of the
approximately 3,100 US counties
with residential population. It also
shows that although the MarketScan
data only cover one-quarter to one-
fifth of all US counties, the counties
they cover include most of the US
population and are broadly repre-
sentative of the United States as

a whole.

We also estimated the model under-
lying Exhibit 3 using enrollee-level
data with standard errors clustered
at the county-year level. The esti-
mated effects of fully integrated or-
ganizations and hospital market
competitiveness were of similar
magnitudes and statistically signifi-
cant (p < 0.01). Estimates of the ef-
fects of the other three forms of in-
tegration remained small and
insignificant.

We also estimated the model under-
lying Exhibit 4 using enrollee-level
data with standard errors clustered
at the county-year level. The esti-
mated effects of open physician-
hospital organizations was of a
similar magnitude and statistically
significant (p < 0.05). Estimates of
the effects of the other three forms of
integration and hospital market
competitiveness remained small and
insignificant.

This calculation is based on the co-
efficients and standard errors shown
in Appendix Table 2 and the stan-
dard deviation of the market share of
fully integrated organizations in
Appendix Table 1 (see Note 19).
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