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Abstract

Ambulatory Surgery Centers (ASCs) are small (tyipicghysician owned) healthcare facilities
that specialize in performing outpatient surgeiasl therefore compete against hospitals for
patients. Physicians who own ASCs could potentia#at their most profitable patients at their
ASCs and less profitable patients at hospitalsycied) hospitals’ profit. This paper asks if the
profitability of an outpatient surgery impacts wlea physician performs the surgery. Using
data from the National Survey of Ambulatory Surgesse find that higher profit surgeries do
have a higher probability of receiving treatmentaat ASC compared to a hospital. After
controlling for the type of surgery performed, wadf that a 10% increase in a surgery’s
profitability is associated with a 1 to 2 percemrtgpint increase in the probability the surgery is
performed at an ASC.
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1. INTRODUCTION AND BACKGROUND

Do Ambulatory Surgery Centers (ASCs) perform maaifable surgeries than Hospital
Outpatient Departments (HOPDs)? A physician witmership in an ASC may treat his most
profitable patients at the ASC and his least pabfeé patients at a HOPD. This type of cherry
picking (or cream skimming) behavior would maximiaephysician’s income because he
receives a share of the facility fee his patieatg {he ASC, but receives none of the facility fee
his patients would pay to the HOPD. However, tiebavior could reduce the profitability of a
HOPD, which could be problematic since hospitaterotlaim they subsidize certain healthcare
services, like uncompensated care, with the peatfihed from their HOPD (Abelson, 2004).

<INSERT TABLE | HERE>

An ASC differs from a hospital due to its smallesend the limited number of healthcare
services it offers. ASCs provide outpatient suygard few of the additional services a hospital
might provide, such as inpatient surgery or emergaoom services. As shown in Table I,
ASCs are typically for-profit freestanding clinisslely owned by physician investors (MedPAC,
2005). According to Casalinet al. (2003), in 2001 3,371 Medicare-certified ASCs ceted
for patients amongst themselves and approximat@$3BHOPDs. ASCs could potentially
reduce healthcare expenditures for consumers, gt@nt surgeries cost less to perform at
ASCs because they do not have the same overhdamspials (Kelly, 2003). This is reflected
in Medicare’s lower reimbursement rates for manthefsurgeries performed at ASCs compared
to those performed at HOPDs. In 2004, 2,150 Medicautpatient procedures had a higher
facility fee at hospitals compared to ASCs.

However, anecdotal evidence suggests that ASCs th@veotential to cause hospitals

serious financial harm (Casalied al, 2003). For example, an administrator of a hasjit St.



Louis, MO claimed that between 2000 and 2005 tiiegmtage of the hospital’'s revenue coming
from outpatient services, which tend to be profaafor hospitals, fell from 52% to 31%. The
administrator contended that the primary reasomherdecline was the opening of a nearby ASC
that specialized in orthopedic surgery. In itstfojuarter financial report from 2003, the Hospital
Corporation of America (HCA) (which owns over 350spitals and other healthcare facilities)
attributed one third of its lower than expectedneags per share to the increase in competition
from ASCs and physician-owned specialty hospit@isg@lincet al, 2003).

Competition from ASCs could reduce hospital proiitswo ways: by reducing hospital
outpatient surgery volume and — if physicians chpick — by reducing the average profitability
of the outpatient surgeries that hospitals do waitety perform. Bian and Morrisey (2007)
examined the first of these possibilities. Theyrfd that an increase in the number of ASCs per
100,000 people in a Metropolitan Statistical Areasvassociated with a decrease in hospital
outpatient surgery volume but no change in inpatsurgery volume. The reduction in
outpatient volume would mean lower profits unlesspitals substitute toward higher-margin
procedures.

We examine the second of these possibilities bynaing the relationship between the
profitability of a surgical procedure and the priltity a physician performs the procedure at an
ASC instead of a hospital. A ceteris paribus peesieffect would provide evidence that cherry
picking behavior occurs among physicians with amewship stake in ASCs, although to some
degree ASCs creating new demand for high-profit@dores could also create such an effect.
While no studies to date have estimated the reiglip between profitability and the decision of

a physician to treat a patient at an ASC or hosmtane research suggests that a connection is

! Based on Bian and Morrisey’s (2007) findings tane outpatient surgeries migrate from hospitasS€s after
the entry of ASCs, we find it unlikely that a pogit effect would be entirely due to new demand withimpact on
hospitals.



possible. Gabedt al. (2008) found that physicians with ownership in AS@ere more likely to
refer insured patients to the facilities they owrsedtl Medicaid patients to hospitals. Also,
Wynn et al. (2004) found that, for both cataract surgeries @idnoscopies, patients treated at a
HOPD were more likely to be Medicaid eligible thdose treated at an ASCCasalincet al.
(2003) reported that some hospital executives aspk concern that cherry picking by ASCs
was hurting hospital profitability. However, thesgecutives “stated that they did not have
evidence to demonstrate the extent of cherry pg;kwhile medical group leaders denied that
such selective referral is an objective for theicilities” (p. 62). It is certainly possible
theoretically that the typical physician owner doed treat his most profitable patients at an
ASC. His ownership share may be small enoughthiaincome he would collect from the ASC
facility fee may be small in comparison to the pbigs fee, so he may not go to the trouble of
sorting patients into ASCs or HOPDs based on profihe effect of procedure profitability on
location of treatment is therefore an empiricalsiios?

To see if the profitability of a patient influencedere that patient is treated, this paper

utilizes the National Survey of Ambulatory SurgéNSAS). This dataset contains information

2 They also found that patients undergoing cataagery at a HOPD were more likely to be femaldenland
African American compared to those treated at a@ ABatients treated at a hospital also sufferau fmore risk
factors, such as hypertension or diabetes, and eosrEdered to be greater health risks. Patiemdgngoing
colonoscopy at an ASC or HOPD were not found ttedih their distribution of gender, age, or raakhough
patients treated at a hospital were more likelydalisabled. For both categories of surgery, ptim the western
part of the country had a higher probability ofeiing treatment at an ASC. Also, for both catéggof surgery,
patients undergoing multiple procedures were nikedyito be treated at an ASC rather than at aitedspThe
authors also concluded that regardless of theitotaf surgery, adverse outcomes following surgegurred
infrequently for both categories of surgery.

3 More broadly, in the literature of how physiciamspond to financial incentives, several econontiate found
that changes in price influence the quantity ofitheare services physicians provide. Reétel.(1999) found that a
reduction in Medicare physician fees caused phgsgcto treat more privately insured patients duenténcrease in
the relative payments physicians would receive.p ¥i998) found that, following a decline in the Nte
physician fee for performing Coronary Artery BypdSmafts (CABGS), physicians performed more CABG¢hbo
among their privately insured patients and thosepis insured by Medicare. This result implieatthhysicians
have a strong income effect. In another related af research, economists have examined how paysilmduce
demand in health care facilities that they own.lInktin et al. (1990) found that “doctors who own imaging
machines ordered four times as many imaging testhase referring to independent radiologists. theur they
charged more than independent radiologists forlaityicomplex procedures.” Mitchell and Sunshit892) found
the same result for physicians who own radiati@napy facilities.



on over 88,000 outpatient surgeries performed odiddee patients. We also use information
from the Centers for Medicare & Medicaid Servic€MES) that describes the profitability of
each surgery. We estimate a positive relationbbiveen the profitability of a surgery and the
probability a physician performs the surgery atA8C using models with controls for patient
characteristics and year fixed effects. This temulrobust to the use of two different profit
measures and methods of sample construction, dsas¢he inclusion of controls for surgery
type and geographic region. We conclude that a itfa¥ease in profitability is associated with

a 1 to 2 percentage point increase in the prolbgbilphysician performs a procedure at an ASC.

2. DATA

Our primary data source is the NSAS, which exammasample of patients insured by
Medicare who underwent outpatient surgery from 1®®dugh 1996 and also 2006. The survey
collected the following information for each surgef the patient received surgery at a hospital
or ASC; the month and year of the surgery; theepdi8 age, gender, discharge status, source of
payment, anesthesia information, diagnoses andcalifgocedure codes; and (except for 2006)
the geographic region where the surgery occurred.

To calculate a patient’s profitability from the ppective of a physician with ownership
in an ASC, we determine the facility fee an ASOestik and the costs they incur for performing
a surgery. For Medicare patients, the facility feay greatly exceed the cost associated with
performing that surgery because Medicare basedathlkty fees it pays to ASCs on a 1986
survey that asked ASCs their costs for performisgirgery. Since then, Medicare has adjusted
the facility fee occasionally to account for inftat. However, during the time frame of the

NSAS, CMS did not adjust the facility fee to accbtar greater efficiency in performing certain



outpatient surgeries. Since it is unlikely the cost of performing suige has changed at the
same rate for all outpatients surgeries, over 8orae procedures likely became more profitable
than others. It is these more profitable surgeheas physicians should have a greater incentive
to perform at the ASC.

The ASC facility fee for each surgery comes frorma @MS website (CMS, 2009). In
2004, Medicare grouped 2,464 surgical procedures nreimbursement categories. Since
Medicare reimburses all the procedures in a cayegithe same rate, but they do not necessarily
cost the same amount to perform, certain procedaneesnore profitable to perform than others.
In particular, two of the nine categories contarerchalf of the surgeries Medicare allows ASCs
to perform. The surgeries within these categaresvery diverse. Therefore, there is variability
in the profitability of each surgery.

To determine an ASC'’s profit from performing a semg the ASC'’s cost of performing
that surgery must also be known. Unfortunatelstually no cost data exist regarding surgeries
performed at ASCs. CMS conducted ASC cost surirey986 and 1994, but they did not keep
records of these surveys. Therefore, indirectreds of surgical costs must be used. Since
2000, CMS has annually estimated the median cogiediorming a particular surgery at a
HOPD. While the median cost of performing a suygdra HOPD differs in absolute terms from
the median cost of performing that surgery at alC Ale relative cost between the ASC and the
HOPD should be similar for most surgeries. Thisuagption comes from MedPAC’s (2004)
recent suggestion to Congress that Medicare alignréimbursements rates for ASCs and

HOPDs. As they stated in the report,

* Recently, CMS has instituted a new reimbursemygstes where the ASC facility fee for a particulaogedure
equals 67 percent of the corresponding HOPD fadiit.



“Using similar procedure groups and relative weightsn the ASC and

HOPD payment systems would make it easier to aligrates for the same

services across settings. Although the actual ratanight not be the same in

each setting, the relative payment difference betve@ a colonoscopy and

upper gastrointestinal endoscopy, for example, wodlbe similar in each site

of care.”
This means the actual cost of performing a surgean ASC would differ from the actual cost
of performing a surgery at a HOPD but the relatiests should be similar for most surgeries.
Using this assumption, we can estimate the profitalof performing procedure at an ASC
with the following expression.

FacFege

1 rofrate =
1) P § HOPDMediaCost

HOPDMedianCost represents the median cost of performing surgeag a hospital using
Medicare claims from July 1, 1999 through June ZI0 (Centers for Medicare & Medicaid
Services 2001). Since physicians receive the gamgsician fee for performing a surgery at
either an ASC or HOPD, the profit measures onlyuithe the facility fee (FacFge Using this
method, we could rank every surgery performed @NISAS by its profitability. However, this
measure does not give the absolute level of piafieach surgery.

An alternative measure of profitability comes frarproposed rate change Medicare tried
to implement in 1998. During the time period of data, Medicare based its ASC facility fee
schedule on a 1986 survey that measured the cogéerédrming surgery at an ASC. It is
unlikely that the fee schedules released sevembkyafter that 1986 survey represented the true
cost of performing surgery. CMS attempted, witheutcess, to update the reimbursement

system several times during the 1990’s. For exampl1998, CMS constructed a new method
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for grouping outpatient surgeries, the Ambulatoayfent Classification (APC). CMS grouped
procedures into an APC that were clinically simigard cost similar amounts to provide. The
APC system divided roughly 2,464 ASC approved siggdnto 137 reimbursement categories
rather than the 9 currently used. Compared to dineent ASC reimbursement system,
reimbursements for each APC category should betively closer to the actual cost of
performing a surgery from that APC. CMS never iempénted this system, but they did publish
the proposed reimbursement rates for this systesal{ikl Care Financing Administration, 1998).
If the proposed reimbursement rates are a gooshatstiof how much it actually costs to perform
a surgery at an ASC, the ratio between the actnlpaoposed reimbursement rate provides an

estimate of the profitability of a surgery

FacFege

(2) PayDiffRato, =
ProposedRdrate

A limitation of our data is that the NSAS classifieach patient’'s surgery using The
International Classification of Diseases, 9th Rewis Clinical Modification (ICD-9-CM)
system. However, Medicare reimburses surgeriesgusie Current Procedural Terminology
Fourth Edition (CPT) system. That is, if a patibatl an arthroscopy in the NSAS, the code for
the arthroscopy in the NSAS would not match theecmd the arthroscopy in the Medicare data
that describes the profitability of the surgery. e Wbtained a crosswalk from the National
Bureau of Economic Research (NBER) that links these coding systems, but the crosswalk
does not provide a one to one match for all codésparticular ICD-9-CM code may be
associated with multiple CPT codes. We therefarasier two types of samples: a “full
sample” that includes all ICD-9-CM codes and a ‘thatd sample” that includes only those
ICD-9-CM codes that had a unique match to a CPEcdd the full sample, if a code matches to

multiple CPT codes, the reimbursement and costnmdtion for all the matched CPT codes are
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averaged so the ICD-9-CM code is reimbursed at dvatage amount and costs that average
amount to perform. After dropping outliers, oull fand matched samples contain 88,123 and
34,581 observations, respectively.The full sample represents surgeries describedtas/
different ICD-9 codes while the matched sampleasents surgeries described by 170 different
ICD-9 codes. Most of the sample occurs from 1994996, with only 5,621 observations in the
full sample from 2006.

We also utilize NSAS data on age; number of diagnosdes; gender; whether or not the
patient underwent multiple procedures; whether ar hre paid for his procedure with private
insurance, Medicaid, or another type of insurancaddition to Medicare; and whether or not he
received general anesthesia. In some models, seeiratlude “surgery type” dummy variables
that describe either the part of the body or systéthe body where the operation occurred. We
include dummies for the nervous system, eye, ease/mouth, respiratory system,
cardiovascular system, digestive system, urinargtesy, male genital, female genital,
musculoskeletal system, integumentary, and misostias procedures.

<INSERT TABLE Il HERE>

In Table Il, we present summary statistics for bibin full and matched samples. Across
the two samples, most variables have similar sumstatistics. In the matched sample, patients
undergoing multiple procedures or eye proceduresnare common and patients undergoing
digestive procedures are less common. In both lesmpurgeries on the eye and digestive

system are overwhelmingly the most common typgs@fedures performed.

3. METHODS

® We define an outlier as a patient above th2@&centile or below the'percentile for either profit measure.
Also, we require patients to have information fottbprofit variables to be included in the sample.



We estimate linear probability models of the follog/form:

3) ASG =a + BIn(profmeag) + Controls; o + 7, +¢;
ASG; is an indicator variable equal to 1 if patienh yearj was treated at an ASC and O if he
was treated at a hospital, whpeofmeagsrepresents eitherofratg or paydiffratiq. The model

also includes a set of control variableésntrolsand year fixed effects;, whileg; is the error

term.

We use a linear probability model with a logaritbnfunctional form for the profit
measure because this specification allows for gdttborward interpretation, as8 is the
approximate effect of a 100% increase in profiigbdn the probability a patient is treated at an
ASC. The percentage interpretation gives a sehgeonagnitude of the change in profitability
and also makes the estimates foofrate andpaydiffratio more comparable than they would be
otherwise. Our results are robust to the use @bipmodels and also models that use the level
instead of the log of profitability.

We include several controls, some of which comenfi¥ynnet al (2004), to influence
whether a physicians performs a procedure at an. ASGt, we control for gender, age, and age
squared. An older patient is likely unhealthieartha younger patient and may therefore be a
worse candidate for treatment at an ASC. Nextinglude the patient’'s number of diagnosis
codes and number of diagnosis codes squared sioe diagnosis codes likely indicates worse
health. We also include dummy variables for whethe patient received general anesthesia
and whether he underwent multiple procedures. Batlables are indications that the procedure
is relatively complex and therefore less likelyotmcur at an ASC. We also control for whether
in addition to Medicare the patient paid for hi®gedure with private insurance, Medicaid, or

another type of insuranceThese variables should help proxy for income, siMedicaid
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recipients are generally poor while higher incoméividuals are more likely to own private
insurance.

Given the difficulties in constructing profitabylitmeasures as discussed in Section 3,
measurement error in these variables is a conc@rhile this will reduce the precision of our
estimation, it is not clear that our estimatorsl Wwé systematically biaséd.Since no perfect
measures of profitability exist, we address thaigsef measurement error by using the two
different measures of profitability and both thdl fand matched samples. |If the results are
similar using all four approaches, it will increaser confidence that bias from measurement
error is not driving our results.

<INSERT TABLE Ill HERE>

Aside from measurement error, in equation (3) atinmetor of 8 is unbiased under the

assumption that profitability is uncorrelated withe error term. This assumption would be
invalid if surgeries performed on certain body past systems are more profitable than others
and also more amenable to being performed at ABCé&sons aside from profitability. Table
Il reports the mean profit margins and proportarsurgeries performed at an ASC by surgery
type. Among the thirteen categories, eye surgehmigge by far the highest probability of
occurring at an ASC and are also among the mositaise. While this may partially reflect a
causal relationship, unobservable factors — su¢cheakw probability of serious complications —
likely contribute to the high proportion of eye geries that occur at an ASC. Since over half of

the sample consists of eye procedures, failingctmant for surgery category may result in the

® Under the assumption that our observed profitghitieasures are uncorrelated with the extent ofrteasurement
error, the estimators gff are consistent but the standard errors will biaied. Alternatively, if we assume that
the actual profitability measures are uncorrelatgt the extent of the measurement error, our edtins will be
biased toward zero and the standard errors wilhdgainflated (Wooldridge, 2006, p. 318-320). Bese our
profitability measures are ratios instead of leytere is no clear reason to suspect that bothese assumptions
are invalid. Therefore, it seems unlikely that mm@ament error will cause us to overestimate tfecebf
profitability on the probability a surgery is penficed at an ASC.
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estimation of a spurious positive relationship lestw procedure profitability and the probability
it is performed at an ASC. We therefore also estinmodels that include the set of surgery type
dummy variables. Additionally, we estimate modmisluding surgery type-by-year effects.
This allows the impacts of surgery types on thebphility of treatment at an ASC to change
over time, which may be particularly important givle significant changes in ASC prevalence
during our sample period.

In the models with surgery type fixed effects, wentify S on the basis of variation in
profitability between procedures performed on tame body part or system. While this should
reduce omitted variable bias, it also eliminatexinaf the potentially meaningful variation in
profitability, raising the issues of over controtliand multicollinearity. Over controlling occurs
if we control for the mechanisms through which ith@ependent variable of interest affects the
dependent variable (Wooldridge, 2006, p. 203-2@ihce profitability should not determine the
part of the body on which a surgery is performedtéad, the opposite is probably true), we do
not expect that over controlling is a problem irr amalysis. Multicollinearity does not bias
coefficient estimators but does inflate standartbrer If the multicollinearity is severe,
estimates may be too imprecise to be useful. Besssthe extent of multicollinearity in our
estimation, in the models with surgery type effegescompute variance inflation factors (VIFs)
for the profitability measur®. Researchers typically conclude that multicolliitgas a problem
if the VIF is greater than 10 (Wooldridge, 20069p).

Controlling for surgery type should, to some degiso address the concern that the

NSAS data do not contain information on which pbigsi performs each surgery, preventing the

" If physicians induce demand, profitability coutdlilence whether or not a procedure is performédwever,
conditional on the procedure being performed (&edefore being in the sample), profitability shootat determine
the body part. For example, if a patient needsseygery, a doctor cannot instead perform a digegtfocedure
simply because it is more profitable.

8 VIF = 1/(1-R), where R is from the regression of the log of profitabilig the other independent variables.
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inclusion of controls for the physician’s level @ivnership in ASCs. This omission could bias
our estimators upward since financially motivateaygicians may be both more likely to
perform profitable procedures and also to own aesbhan ASC and therefore perform surgeries
there. Controlling for surgery type should redtice extent of this bias because a financially
motivated physician’s best opportunity to influenttee profitability of the procedures he
performs lies in his choice of specialty, and siydgpe effects are similar to physician specialty
effects.
<INSERT TABLE IV HERE>

We next account for unobservable determinants ajesy location that vary by region
by including region-by-year fixed effects.In particular, controlling for region captureseth
average ASC ownership share of physicians in tigpomeand therefore further addresses the
concern of bias from omitting physician ownershiare. ASC presence varies considerably by
region, suggesting that average physician ownershgre also varies considerably by region
since these characteristics should be highly caedl As shown in Table IV, the south and west
have 40% more ASC operating rooms per capita thanMidwest and 161% more than the
Northeast. We suspect that if bias from omittihggician ownership stakes is a serious problem
in our analysis, including region-by-year effectdl wnpact our results to some degree, though
not as much as if we were able to control for owhgr stakes directly. The 2006 data does not
include region identifiers, so in the regressiomat include the region-by-year effects we use
data from 1994 through 1996.

Because the majority of our sample consists of ftata 1994 to 1996, we also estimate

models using only 2006 data to see if the effegtrofitability on surgery location has changed

® We use U.S. Census regions (Northeast, MidwesithSand West) as geographic identifiers. The N8A® do
not contain more precise geographic identifierhsagstate or county.
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since the 1990s. ASCs are more prevalent todatyeating patients at an ASC is a more viable
option for many physicians, suggesting the effeay tmave become stronger over time.
4. RESULTS

Table V reports the coefficient estimates from tbgressions without the surgery type
effects. We estimate equation (3) with both of phefit measures and with both the full and
matched samples. In all regressions, the coefti@stimates on the profit measure variables are
significant and positive, implying that as a patiesurgical procedure increases in profitability,
he has a greater probability of receiving treatmaran ASC. A 10% increase in profitability
increases P(ASC) by between 1.0 and 3.8 percep@igés. The magnitudes are largest in the
full sample and when usirgpydiffratio as the profit measure. The results for the cémtce in
most cases as expected and consistent with thiesresivynnet al. (2004)™°

<INSERT TABLE V HERE>

Table VI displays the results from the regressithrag control for surgery type. In both
halves of the table, the first and third columrdude surgery type fixed effects while the second
and fourth columns include surgery type-by-yearedixeffects. In all specifications, the
relationship between profitability and P(ASC) rengapositive and statistically significant. The
magnitudes are much less sensitive to specificai@mges than they were in Table V. A 10%
increase in profitability is now associated with.A to 1.9 percentage point increase in P(ASC),
or a 1.8% to 3.5% increase relative to the samgamin the full sample. Failing to account for

the body part or system on which a procedure idopeed does seem to lead to biased

10 The marginal effect of age on P(ASC) becomes negatiter 63 years of age and is therefore negédiveur

entire sample. Men are slightly more likely thanmen to be treated at an ASC. Patients undergoiuigjple

procedures in one surgical encounter are moreylikelbe admitted into an ASC. Having a second faifm
insurance is associated with an increase in P(A®@ile an increase in the number of diagnosis caoddsices
P(ASC). Receiving general anesthesia leads tistatatly significant reduction in P(ASC) in thellfisample.

Patients were substantially more likely to be &daat an ASC in 2006 than in the 1990s, likely heseaof the
increase in ASC presence over time.
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estimators, as all four point estimates from thgressions with surgery type fixed effects are
smaller than the corresponding baseline estimaites Table V. Moreover, three of the four
estimates including surgery type fixed effectsdigside of the 95% confidence intervals from
the corresponding baseline estimates. Howevelydimg surgery type-by-year effects instead
of surgery type effects does not impact the resulisntrolling for surgery type does not appear
to lead to a multicollinearity problem, as the Vilamge from 1.5 to 2.8 and the coefficients are
estimated precisely. In all, we therefore consttlerestimates from Table VI to be more reliable
than those from Table V.
<INSERT TABLE VI HERE>

Table VII reports the results from the region ef$eregressions. Since adding region
effects will drop 2006 from the sample, we firsstrect the sample to 1994 through 1996 and
estimate the models with surgery type-by-year #&ffdaut not region effects to establish a
reference point. We present these results initsednd third columns of both halves of the
table. The point estimates are almost identicalhtse from Table VI that included all four
years. In the second and fourth columns, we addrélgion-by-year effects. The estimates
remain very similar, so we find no evidence that estimators are biased due to the omission of
unobservable region characteristics. We suspett $ince there is large regional variation in
ASC presence and adding region-by-year effects doeaffect our results, controlling for ASC
ownership stake more directly would also not sutisily affect our results. However, future
research with different data is necessary to rutdtus possibility.

<INSERT TABLE VII| HERE>
In Table VIII, we present the results from reging the sample to 2006. In both halves

of the table, the first and third columns exclutle surgery type effects while the second and
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fourth columns include them. The matched sampletais only 680 observations, and
accordingly the estimates are too imprecise todsgull. We therefore focus our discussion on
the results from the full sample. Profitabilitys&atistically significant and positively assocate
with P(ASC) in all four specifications. In the regsions with surgery type dummies, a 10%
increase in profitability increases P(ASC) by h&10 percentage points. These magnitudes are
somewhat larger than those estimated using the 1994996 data, which is not surprising given
the proliferation in ASCs between 1997 and 2006e terefore suspect that, if anything, our
results for the entire sample would be strongeuifdata were more recent.
<INSERT TABLE VIIl HERE>

We can use our results to evaluate the econommfis@nce of the effect of profitability
on surgery location by comparing it to the effefcth® control variablesSince it is not obvious
how a 10% increase in profitability compares in magle to a one unit increase in our control
variables, for purposes of comparison we compuge=tfect of a one standard deviation increase
at the meant® In the four full-sample regressions with all yearsl controls for surgery type in
Table VI, increasingrofrate by one standard deviation at the mean increaseS®(by 3.9,
4.4, 3.2, and 3.1 percentage points, for an avesd@e/ percentage points. For comparison, a
one standard deviation increase in age at the nesas to an average drop in P(ASC) of 0.9
percentage points across the four regressionsneAstandard deviation increase in the number
of diagnosis codes — which is a proxy for patieealth — has a greater impact, decreasing
P(ASC) by an average of 11.1 percentage pointst ofher control variables are dummies, so
for them we focus on the coefficient estimatesaadtof standard deviation increases. The effect

of a one standard deviation increase in profitgbifi stronger than the effects of being male and

™ In the full samplea 10% increase iprofrateat the mean is an increase of 0.29 standard davéatwhile for
paydiffratioit is an increase of 0.54 standard deviations.
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having multiple procedures, but weaker than theatsf of having a second form of insurance
and receiving general anesthesia (a proxy for phamecomplexity)> Overall, profitability has
an important impact on surgery location but is omhe of several factors that play a role. In
fact, patient health and procedure complexity may rbore important determinants than
profitability.

Another way to assess the economic significanaauofesults is to use them to estimate
the average effect among physicians who have arehip share in ASCs. This effect is
stronger than that for the entire sample since npdaygicians do not own a share of an ASC and
therefore do not perform operations at one. Inegkax A, we perform a back-of-the-envelope
calculation of this parameter in both the 1990s 20@0s using the average of our estimates in
Tables VII and VIII, respectively. We find thagrfa patient being operated on by a physician
who owns a share of one or more ASCs, a 10% ineneagrofitability is associated with a 3.59
percentage point (5.7%) increase in P(ASC) in tB80% and a 3.7 percentage point (5.9%)
increase in the 2000s. While our calculation igder, it suggests that physician-owners do
respond to profit incentives in a meaningful way.

To summarize, the effect of profitability on surgéscation is economically meaningful
and implies a strong response among physicians watthownership stake in ASCs, but
profitability appears to be only one of many fastdhat play a role. The surgery location
decision is certainly more complex than physiciam®ply assigning their most profitable

patients to an ASC and their least profitable pa$i¢o a hospital.

2 The strong impact of paying with a second fornnsfirance may itself reflect a profit motive, altigh if this
were the case we would expect to find a largeedifice between the effects of having private imagand having
Medicaid. Perhaps physicians feel that havingtgpg of second insurance lowers the risk that payml not be
made.
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5. CONCLUSION

In this paper, we provide a first step in underdtagg how a surgical procedure’s
profitability impacts the decision of physicians gerform it at an ASC instead of a hospital.
After controlling for surgery type, we find thatt@% increase in profit margin is associated with
a 1 to 2 percentage point increase in the prolbalalphysician treats a patient at an ASC. Our
results are robust to the use of two different iprofieasures, two methods of sample
construction, and controls for region.

While our estimation of a positive effect is comesig with cherry picking behavior
among physicians, it is also consistent with AS@eating new demand for high-profit
procedures, in which case the entry of ASCs wouwldfimancially hurt hospitals. Given Bian
and Morrissey’s (2007) finding that ASC entry doegpact hospitals’ provision of outpatient
surgeries, we consider it unlikely that our resgltsne completely from new demand without
any effect on hospitals. Future research shouégt to disentangle the portions of the effect
that can be attributed to cherry picking and nemaied.

Further, even if ASCs do reduce the average phulitja of procedures performed by
HOPDs, this does not necessarily mean that theyceedocial welfare. Future research should
also weigh potential losses from reduced hospitafitpbility (potentially leading to reduced
provision of uncompensated care) against potegtals from the reduced cost of performing
outpatient surgeries.

An additional avenue for future research is to @ra@mvhether the results change after
controlling for the operating physician’s ownerslafakes in ASC facilities. One approach
would be to use data that includes the identityhef physician performing the procedure. This

would allow for physician fixed effects, which wauleliminate bias from omitting ASC

-18-



ownership stakes to the extent the stakes areamnster time. Another approach would be to
control for ownership stakes directly, potentiallsing ownership information obtained from the
state agencies that oversee the licensing of AS@slly, future work should examine whether

our results persist using more recent data andviedicare patients.
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8. TABLES

Table |
Characteristics of ambulatory surgical centers in t he U.S. (1997 - 2004)

1997 1998 1999 2000 2001 2002 2003 2004
Number of new facilities 237 228 162 295 446 309 365 315
Number of closed or merged facilities 40 46 20 53 103 83 75 66
Total facilities 2462 2644 2786 3028 3371 3597 3887 4136
Percentage of ASCs that are for profit 93 94 94 94 94 95 95 96
Percentage of ASCs that are nonprofit 6 6 6 6 5 5 5 4
Percentage of ASCs that are in urban
areas 90 89 89 88 88 87 87 87
Percentage of ASCs that are
freestanding 99 99 99 99 99 99 99 99
Percentage of ASCs that are hospital
owned and operated 1 1 1 1 1 1 1 1

Source: MedPAC (2004) analysis of provider of services file from CMS
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Table Il — Summary Statistics
Sample Mean Value (Standard Deviation in Parenthese )

Variable Full Sample Matched Sample
Treated at an ASC %Eg’% 2{2327)
s ey
Male %3215) ?d.igsl)
Multiple Procedures %ﬁgg) ?OZS:;
Second Insurance: Private %.ig(?) 2)3126:;
Second Insurance: Medicaid 8)(2)?8 ?o',ggg
Second Insurance: Other 8)(1)517) 2)(1)53
Number of Diagnoses (11§355) (1({,321?;
General Anesthesia %2372) ?d,?gg)
Nervous %g;; ?d.gg;
Eye %ig; 2)47133%
o 0%
Nose/Mouth %.8227) ?()'2242)
Respiratory 8)?113 %,8295)
Cardiovascular %8853; ?5,8&2)
Digestive %ﬁ?f) 2)]3-:(?;
Urinary 2)(2)?;) 2)(1)372)
Male Genital %.8247) 2)?1153)
Female Genital %.gsg (:000012)2
Musculoskeletal 2)(1)367) 2{,(1)?;
Integumentary 8)23 41) ?()2331)
ProfRate %gg; 2)?38
PayDiffRatio (]E)ZGS) (10533
N 88,123 34,581

Unique ICD9 codes 442 147



Table Il - Mean Value (Standar d Deviation in Parentheses)

Variable ASC ProfRate PayDiffRatio
Nervous %ﬁ?g 2)24?; 2)?378)
Eye 2;_3247) 2)2216%) (102314;
o 0.462 0.477 0.808
(0.499) (0.074) (0.141)
Nose/Mouth 2)'3227) 2;?7606) ?dggz?)
Respiratory 2)%222) %Z?g ?d.?g;
Cardiovascular 2)257?; 2;2?8 (10',}1545)
Digestive %_igg 2)?52?; (101;?)
Urinary 2)'3367) %.?ng; (16.23;
Male Genital 2)'2508) (10'_% éld.gg;
Female Genital 2)%256; 2)%322) 2)8;114;
Musculoskeletal %jgg 2)'.1?42) 2)?395)
Integumentary %_iij} %Zjlz) éld,:el,gg)
0.282 0.503 0.977

Miscellaneous (0.450) (0.161) (0.303)




Table IV — ASC Density Statistics by Region in 1999

ASCs per 100,000

Average Number of

Total Number of ASC

Region - Operating Rooms per Operating Rooms per
Residents ASC 100,000
Northeast 0.597 2.228 1.330
Midwest 0.862 2.867 2.471
South 1.355 2.557 3.465
West 1.631 2.123 3.463

Population information obtained from http://www.census.gov/popest/states/tables/NST-EST2008-
01.xls. Information on number of ASCs and number of operating rooms in ASCs obtained from
analysis of CMS Provider of Services File from year 1999.
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Table V

Effect of independent variable s on the probability the patient was treated

at an ASC
Full Sample Matched Sample
In(profrate) 0.198 - 0.098 -
[0.005]* [0.011]**
PP - 0.376 - 0.256
In(paydiffratio) [0.008] [0.018]

Age in Years

Age Squared

Male

Multiple Procedures

Year 1995

Year 1996

Year 2006

Second Insurance:
Private

Second Insurance:
Medicaid

Second Insurance:
Other

Number of
Diagnoses

Number of
Diagnoses Squared

General Anesthesia

Constant

0.025 0.024
[0.005]*  [0.005]**

-0.0002 -0.0002
[0.00003]**  [0.00003]**

0.008 0.008
[0.003[*  [0.003]**

0.133 0.098
[0.003]* [0.003]**

0.015 0.013
[0.004]*  [0.004]**

0.021 0.012
[0.004]**  [0.004]**

0.354 0.335
[0.006]** [0.006]*

0.129 0.129
[0.004]*  [0.004]**

0.119 0.121
[0.006]* [0.006]**

0.114 0.116

[0.010]* [0.010]*
-0.239 -0.225
[0.005]* [0.005]**
0.019 0.017
[0.002]* [0.002]*
-0.077 -0.081
[0.008]* [0.008]**
-0.289 -0.312
[0.178] [0.177]+

0.002 -0.0002
[0.008] [0.008]

-0.0002 0.000002
[0.00005]  [0.00005]

0.034 0.035
[0.005]*  [0.005]*

0.159 0.139
[0.006]*  [0.006]**

-0.007 -0.009
[0.006] [0.006]

-0.015 -0.021
[0.006]* [0.006]*

0.323 0.299
[0.019]*  [0.019]**

0.154 0.153
[0.006]*  [0.006]*

0.169 0.168
[0.010]*  [0.010]*

0.169 0.168
[0.017]*  [0.017]*

-0.227 -0.208
[0.008]*  [0.008]**

0.017 0.014
[0.001]*  [0.001]**

-0.015 -0.017

[0.013] [0.013]
0.558 0.575
[0.290]* [0.289]*

Observations

R-squared

88123 88123
0.152 0.154

34581 34581
0.124 0.128

Robust standard errors in brackets

+ significant at 10%; * significant at 5%; ** significant at 1%
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Table VI

Effect of a patient’s profitability on the probabil

Including controls for surgical type

ity the patient was treated at an ASC

Full Sample Matched Sample
0.130 0.148 - - 0.098 0.098 - -
In(profrate) [0.005]*  [0.005]* [0.016]*  [0.016]*
- - 0.188 0.186 - - 0.186 0.176
In(paydiffratio) [0.009]** [0.009]** [0.026]** [0.026]**
0.015 0.014 0.016 0.015 -0.003 -0.003 -0.003 -0.003
Age in Years [0.005]** [0.005]*  [0.005]**  [0.005]** [0.007] [0.007] [0.007] [0.007]
-0.0001 -0.0001 -0.0001 -0.0001 0.00001 0.00001 0.00001 0.00001
Age Squared [0.0000]**  [0.0000]**  [0.0000]**  [0.0000]** [0.00005] [0.00005] [0.00005] [0.00005]
0.015 0.015 0.014 0.013 0.030 0.030 0.029 0.030
Male [0.003]** [0.003]*  [0.003]** [0.003]** [0.005]** [0.005]** [0.005]** [0.005]*
Multiple 0.029 0.028 0.011 0.008 0.062 0.062 0.066 0.066
Procedures [0.004] [0.004] [0.003] [0.003] [0.008] [0.008] [0.008] [0.008]
Second Ins.: 0.118 0.117 0.120 0.119 0.145 0.145 0.146 0.145
. " [0.004]* [0.004]*  [0.004]** [0.004]** [0.006]** [0.006]* [0.006]** [0.006]*
Private
Second Ins.: 0.106 0.104 0.108 0.107 0.158 0.158 0.157 0.157
Medicaid [0.006]** [0.006]*  [0.006]** [0.006]** [0.010]** [0.010]* [0.010]** [0.010]*
Second Ins: 0.104 0.105 0.106 0.108 0.159 0.159 0.160 0.159
. [0.010]** [0.010]*  [0.010]** [0.010]* [0.017]* [0.017]* [0.017]* [0.017]*
Other
Number of -0.149 -0.150 -0.149 -0.151 -0.185 -0.185 -0.186 -0.186
. [0.005]** [0.005]*  [0.005]** [0.005]*+ [0.009]** [0.009]** [0.009]** [0.009]**
Diagnoses
; 0.008 0.008 0.008 0.008 0.012 0.012 0.012 0.012
Number Of Dlag *% k% %% %% *%k *% *%k *%
Squared [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001] [0.001]
General -0.088 -0.090 -0.088 -0.091 -0.023 -0.021 -0.023 -0.021
Anesthesia [0.008]* [0.008]** [0.008] [0.008] [0.013]+ [0.013]+ [0.013]+ [0.013]+
Constant -0.069 -0.048 -0.162 -0.172 0.542 0.471 0.462 0.390
[0.175] [0.175] [0.175] [0.175] [0.287]+ [0.288]+ [0.287]+ [0.288]
E]?fg::t';'xed YES YES YES YES YES YES YES YES
gs(regécé:cfzztpse YES YES YES YES YES YES YES YES
Year-by-Surgical-
Type Fixed NO YES NO YES NO YES NO YES
Effects
Observations 88123 88123 88123 88123 34581 34581 34581 34581
R-squared 0.191 0.198 0.189 0.194 0.147 0.149 0.147 0.149
VIF 1.491 1.580 1.489 1.501 2.374 2.382 2.708 2.757

Robust standard errors in brackets.
+ significant at 10%; * significant at 5%; ** significant at 1%
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Table VII
Effect of a patient’s profitability on the probabil
Including controls for surgical type

ity the patient was treated at an ASC - 1994-1996

Full Sample Matched Sample
In(profrate) 0.147 0.144 - - 0.098 0.092 - .
[0.005]* [0.005]** [0.016]* [0.016]**

In(paydiffratio) - - 0.182 0.169 - - 0.180 0.159

[0.010]** [0.010]** [0.026]**  [0.026]**
Individual YES YES YES YES YES YES YES YES
Controls
Year-by-Surgical- YES YES YES YES YES YES YES YES
Type Fixed
Effects
Year-by-Region NO YES NO YES NO YES NO YES
Fixed Effects
Observations 82502 82502 82502 82502 33901 33901 33901 33901
R-squared 0.192 0.205 0.189 0.201 0.151 0.174 0.151 0.174
VIF 1.551 1.566 1.489 1.500 2.391 2.395 2.779 2.784

Robust standard errors in brackets.

+ significant at 10%; * significant at 5%; ** significant at 1%
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Table VIII
Effect of a patient’s profitability on the probabil
Including controls for surgical type

ity the patient was treated at

an ASC — 2006

Full Sample Matched Sample
In(profrate) 0.150 0.176 - - 0.111 -0.145 - -
[0.018]*  [0.026]** [0.085] [0.117]

In(paydiffratio) - - 0.250 0.295 - - 0.268  -0.017

[0.037]** [0.049]* [0.128]* [0.161]
Individual YES YES YES YES YES YES YES YES
Controls
Surgica] Type NO YES NO YES NO YES NO YES
Fixed Effects
Observations 5621 5621 5621 5621 680 680 680 680
R-squared 0.123 0.141 0.120 0.140 0.090 0.131 0.093 0.130
VIF 1.165 2.178 1.123 1.614 1.052 1.918 1.064 1.736

Robust standard errors in brackets.

+ significant at 10%; * significant at 5%; ** significant at 1%
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9. APPENDIX A: EFFECT AMONG PHYSICIAN OWNERS

The parametel that we estimated in Sections 3 and 4 is the geeeffect of surgery
profitability on the probability the surgery is pammed at an ASC among all physicians in our
sample, some of whom presumably do not own a sifaa@ ASC. Ideally, we would estimate
the effect of profitability on surgery location fphysicians with an ownership share. In this
section, we perform a back-of-the-envelope caltuiab estimate this parameter.

Assuming that the entire effect estimated in theceding sections is driven by
physicians who hold an ownership stake in ASGs;an be expressed as

4) B=gy+0-¢~0
where ¢ is the proportion of physicians in the sample wbtd an ownership stake in ASCs and
y is the effect on their behavior. An ideal equatiwould account for the fact that different
physician investors own different percentages oCA8&clilities, since larger ownership stakes
provide stronger incentives to cherry pick. We assimplified equation in order to make
calibration possible. Our approach computes tlezame effect among all physician investors,
which should suffice to develop a general undeditanof the extent of their response. Solving

(4) for y yields

®) v=

| I

We were unable to obtain data on the percentagehgsicians performing outpatient
surgery who own a share of an ASC, so we approgingatas follows. Supposg is the
proportion of outpatient surgeries that are pertmat an ASC and is the proportion of the
surgeries that an ASC-owning physician perform&&€s. Assume that all physicians perform

the same number of surgeries,
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6) u=go
Rearranging and combining (5) and (6) yields

@ y=£2
U

We computey in two time periods: the mid-1990s since most of observations are
from 1994 to 1996 and the mid-2000s to provide aemecent estimate. Fgrin the 1990s, we
use the average of our estimates from the regressneluding region-by-year effects in Table
VII, which is 0.142. Fois in the 2000s, we use the average from the regmssncluding
surgery type effects in Table VIII, 0.234. Accaordito the American Hospital Association
(2006), approximately 25% of outpatient surgeriescuored at ASCs in 1995 while
approximately 40% occurred at ASCs in 2005. Wedtloee sej: equal to 0.25 in the 1990s and
0.4 in the 2000s. Data on the percentage of segy&SCs owners perform at ASCs is difficult
to obtain, so we use information from a case stpesformed by Lynk and Longley (2002)
involving a hospital and an ASC in Hammond, LA.the month following the entry of the ASC
in 1997, the 18 physician investors at the ASCqreréd approximately 63.2% of their surgeries
at the ASC, and the percentage remained similar theesubsequent three yedtsAssuming
that this percentage is constant across all ptaysscand years (admittedly a strong assumption),
we seto equal to 0.632 for both the 1990s and 2000s.oRaimg the calculation in (7) yields

_0.142* 0.632

(8) Visons = 0.25 =0.359
0.234* 0.632
(9) Vioons = T =0.370

13 Exhibit 1 indicates that the physician investoesfprmed approximately 180 surgeries at the ASGleniExhibit
2 indicates that these investors performed appratdéiy 105 surgeries at the hospital. We use ttves@umbers to
calculate the percentage.
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We therefore find that a 10% increase in profiiabis associated with a 3.59 percentage point
increase in the probability physicians who own arslof an ASC perform an outpatient surgery
at an ASC instead of a hospital in the mid-1996d,a&3.7 percentage point increase in the mid-
2000s. If physicians who own a stake in ASCs parf63.2% of their surgeries at an ASC,

these effects represent 5.7% and 5.9% increases.
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