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1  | INTRODUC TION

Reorganization of health care delivery is a key factor in recent efforts 
to constrain the growing cost of health care in the United States. 
Surgery, a costly service utilized by tens of millions of Americans an-
nually, is a case in point. With improvements in technology, more 
surgical procedures are being performed outside the traditional 
hospital inpatient setting at lower cost, and approximately 80 per-
cent of surgeries now take place at outpatient sites.1 A large portion 
of these procedures are performed at ambulatory surgery centers 

(ASCs), a fast-growing sector of freestanding facilities that provide 
specialized surgical services but do not provide for overnight stays.

A high-cost surgical procedure that has been offered in hospi-
tal outpatient departments (HOPDs) for several years to commer-
cially insured patients is total joint replacement. Both total knee 
arthroplasty (TKA) and total hip arthroplasty (THA) are growing in 
frequency in the United States,2 and recently, ASCs have begun of-
fering these services. According to the Ambulatory Surgery Center 
Association, more than 200 ASCs were providing outpatient joint re-
placements in 2017, up from approximately 25 ASCs in 2014.3 As of 
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and in ambulatory surgery centers (ASCs).
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prices paid to providers over the period 2014-2017.
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to $23 244 in ASCs (n = 68). By 2017, payments to HOPDs (n = 223) had grown to 
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January 2018, Medicare removed TKA from its inpatient only (IPO) 
list and began reimbursing for this procedure when performed in 
HOPDs. Many observers expect Medicare reimbursement for out-
patient THA and Medicare coverage of both procedures in ASCs to 
follow.4

From a policy perspective, the appeal of ASCs relates to their 
function as a relatively low-cost setting for provision of value-based 
care. In addition to the cost advantage of not keeping patients over-
night, ASC specialization fosters better-tailored facility design, less 
operating room slack, and more efficient staffing management.5 
Procedures performed in ASCs also take less time than the same 
procedures provided in HOPDs.6 However, because ASCs are not 
required to submit cost reports to CMS, the overall difference in cost 
of providing a surgical service in an ASC compared to providing the 
same service in an HOPD is generally unknown.

Cost efficiency is an important factor in accounting for growth 
of the ASC sector. However, financial performance is determined on 
both the cost and revenue sides and value in health care delivery 
relies on quality of care delivered at suitable prices. Some studies 
have measured commercial insurance payments to hospitals for TKA 
and THA, consistently finding that treatment in HOPDs translated 
into large cost savings to payers.7-9 However, there is little analysis of 
TKA or THA in ASCs, and none addressing payments for these ser-
vices in ASCs relative to hospital HOPD or inpatient settings. One 
study did examine prices for common ASC procedures across spe-
cializations and found that ASCs specializing in orthopedic surgery 
received relatively high payments compared to those in other spe-
cializations for a common procedure, knee arthroscopy. Moreover, 
ASC payments for knee arthroscopy were comparable to HOPDs for 
the same service.10

Removal of TKA from the Medicare IPO list has stimulated inter-
est in the HOPD and ASC settings for total joint replacement sur-
gery. However, the majority of ASC revenues come from commercial 
insurers. This study examined the growing trend in outpatient TKA 
and THA among the privately insured, focusing on payments to 
HOPDs relative to ASCs, and in comparison with what Medicare 
pays HOPDs. Findings suggest that in the case of TKA and THA, 
common perceptions of health care delivery cost savings owing to 
transition to ASCs may be misguided.

2  | STUDY DATA AND METHODS

2.1 | Data

The main data source is MarketScan Commercial Claims and 
Encounters (MarketScan) obtained from Truven Health Analytics, a 
division of IBM Watson Health. MarketScan is a large national da-
tabase containing comprehensive insurance claims for individuals 
covered by employer-sponsored health insurance that has been 
shown to be reasonably representative of the US commercially in-
sured population.11 Each annual release reports on tens of millions 
of unique patients. We also drew from CMS public use datasets to 

obtain annual measures of the Medicare Wage Index, which we used 
to adjust payments for geographic location.

2.2 | Methods

We identified all TKA and THA patients treated in HOPDs and in 
ASCs for each of the years 2014-2017 using Current Procedural 
Terminology (CPT) codes 27 447 (TKA) and 27 130 (THA). Procedures 
covered by Health Maintenance Organizations or Capitated/
Partially Capitated Point of Service plans do not generate claims for 
reimbursement of prepaid capitated services; hence, we limited our 
analyses to patients covered under fee-for-service plan types. Unlike 
HOPDs, many of the ASCs in our samples were classified as out-of-
network providers. Because payments out-of-network do not reflect 
the same negotiated discounts as payments to in-network providers, 
we also restricted the samples to procedures that were paid to pro-
viders within network.

The primary variable of interest is total facility payment for the 
procedure, the actual allowed and transacted amount received by 
the HOPD or ASC. The facility payment includes both insurer and 
patient out-of-pocket components, but excludes professional fees. 
Because health care prices differ in part due to variation in local 
input prices faced by providers, to facilitate comparability across 
provider types we adjusted total facility payments geographi-
cally. We followed the method used in the Medicare Outpatient 
Prospective Payment System (OPPS) which adjusts the labor por-
tion (approximately 60 percent) of each outpatient payment by the 
Medicare Wage Index according to the Metropolitan Statistical Area 
(MSA) in which the provider is located. We applied this process in 
reverse, converting facility payments to a level playing field analo-
gous to Medicare outpatient payment rates prior to geographic ad-
justment.10 We excluded providers located in nonmetropolitan areas 
because these are not uniquely identifiable in the MarketScan data. 

What This Study Adds

• Ambulatory surgery centers (ASCs) comprise a rapidly 
growing sector of surgical service providers recognized 
as low-cost alternatives to hospital outpatient depart-
ments (HOPDs).

• Little is known about costs or commercial prices in ASCs 
relative to HOPDs.

• This study used a large national database to compare 
commercial insurer payments to ASCs and HOPDs 
for total knee replacement and total hip replacement 
surgeries.

• ASC payments exceeded HOPD payments by a wide 
margin suggesting that common perceptions about sav-
ings from transition of surgeries out of the hospital to 
ASCs may be misinformed
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These accounted for only 8.4 percent (THA, 2014) to 15.5 percent 
(TKA, 2017) of the observations of interest.

For each of the two procedures, we first examined the geograph-
ically adjusted total facility payment distributions by year, comparing 
provider types. Subsequently, we further adjusted for patient and 
insurance characteristics using regression analysis. For each proce-
dure in each year, we estimated a generalized linear model (GLM) 
with a log link. We applied the modified Park test to determine the 
GLM distributional assumption.12 The test results were inconsistent 
across procedure/years, but results of the GLM models were not 
sensitive to the distributional assumption. Hence, we estimated all 
models using the gamma distribution, which is most often used in 
GLM cost estimations. The dependent variable was the total facil-
ity payment for the procedure including patient cost sharing. The 
independent variables included a binary variable indicating place 

of service (HOPD or ASC) and controlled for age, gender, and three 
plan types representing traditional, managed care, and consum-
er-driven approaches to coverage: basic medical or comprehensive; 
preferred provider organization, exclusive provider organization, or 
noncapitated point of service; and consumer-driven or high deduct-
ible health plan. The predicted values of total facility payments per-
mitted us to conduct comparisons by provider type and over time, 
accounting for patient demographic and insurance product variation.

3  | RESULTS

We examined the distributions of geographically adjusted total fa-
cility payments across provider type. Results for TKA are depicted 
in Figure 1. The figure displays three features of interest. First, we 

F I G U R E  1   Total facility payment distributions for total knee replacement at hospital outpatient departments and ambulatory surgery 
centers, 2014-2017. Authors' analysis of the MarketScan Commercial Claims and Encounters database 2014-2017. Trend line is ordinary 
least squares regression line on median values [Color figure can be viewed at wileyonlinelibrary.com]
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observe more procedures in each successive year in both facility 
types; however, there are nearly nine times as many procedures in 
ASCs in 2017 as in 2014, while in HOPDs there are approximately 
three times as many. Second, in each of the four years, payments to 
ASCs are much higher than payments to HOPDs, with no overlap 
of their respective interquartile ranges in any year. Third, ASC pay-
ments are essentially flat over the period but HOPD payments are 
rising.

Figure 2 shows the distributions comparing HOPD to ASC pay-
ments for THA. In this case, the numbers of procedures are growing 
at roughly the same rate in each provider type. Again, payments to 
ASCs are much higher than to HOPDs; however, we observe some 
overlap in their distributions in 2016 and in 2017. Finally, while the 
trend in payments to HOPDs is rising, there is a notable decline in 
payments to ASCs over the period.

Table 1 lists the geographically adjusted payments together 
with the patient out-of-pocket portion. Patient shares are generally 

higher for ASCs than for HOPDs for both procedures. We do not 
observe notable time trends.

In Table 2, we report the mean predicted values of total facility 
payments following adjustment for age, sex, and plan type by pro-
vider type, year, and procedure. The overall outcomes correspond to 
the descriptive results shown in the previous Figures. For both pro-
cedures, payments to ASCs exceed payments to HOPDs by a very 
wide margin in each year, although there is moderate convergence 
over time as payments to HOPDs rise. In 2014, ASC TKA payments 
are nearly four times higher than HOPD TKA payments. By 2017, 
however, ASCs payments are only 81 percent higher. Convergence 
of payments is similar for THA: in 2014 ASCs were paid over four 
times what HOPDs were paid, yet by 2017 that difference fell to 67 
percent higher payments for ASCs.

4  | DISCUSSION

Spurred by changes in technology, pressure from payers to lower 
costs, and an increasing volume of outpatient surgery, the number of 
Medicare-certified ASCs has risen dramatically in recent years, from 
3028 in 2000 to 5532 in 2016.13 ASCs are now the dominant pro-
vider of specific outpatient surgical procedures in the United States, 
exceeding the number of acute care hospitals.

Growth of the ASC sector has been an integral part of transi-
tion of care delivery outside the walls of the traditional hospital. 
ASCs have demonstrated numerous cost efficiencies and also have 
improved on convenience for patients undergoing surgical services. 
Nonetheless, ASCs have not been without their critics. Most ASCs 
are physician-owned, and there has been ongoing concern over 
cherry-picking of patients by physician-owned limited services fa-
cilities.14,15 Moreover, the Medicare Payment Advisory Commission 
(MedPAC) has expressed difficulty in determining ASC payment ad-
equacy and has called for collecting cost data from ASCs for years.13

The recent decision by CMS to remove TKA from the IPO list has 
raised additional concerns. Many observers fear it will lead commer-
cial payers to implement coverage policies that will drive surgeries 
increasingly toward ASCs, which might not be sufficiently prepared 
to manage unforeseen complexities.16 Medicare currently is recon-
sidering a recent decision to cover spine surgeries in ASCs following 
a number deaths resulting from postsurgical complications that the 
ASCs were not equipped to handle.17 Many hospital leaders also are 
alarmed over fear of losing substantial inpatient revenue from total 
joint replacement surgeries, one of their largest profit centers, to 
ASCs as has happened with other procedures in the past.18

The central finding of our study, that ASCs receive considerably 
higher payments for total joint replacement surgeries than do HOPDs, 
adds to existing concerns regarding ASCs. Assuming it is implausible 
that true production costs of total joint replacement in ASCs exceeds 
the costs of the same services in HOPDs by such a wide margin, a 
conceivable interpretation is that the higher prices received from 
commercial insurers are driving profitability and ASC expansion. While 
our results cannot confirm this, it is consistent with previous study 

TA B L E  1   Mean geographically adjusted total facility and 
patient payments to hospital outpatient departments and 
ambulatory surgery centers for total knee replacement and total hip 
replacement, 2014 to 2017

 2014 2015 2016 2017

Total knee replacement: payments

Hospital outpatient department

Total payment ($) 6001 9078 10 638 10 084

Patient out-of-
pocket ($)

370 431 440 360

Patient share (%) 6.2 4.7 4.1 3.6

Number of cases 67 89 170 223

Ambulatory surgery center

Total payment 23 302 22 651 18 423 18 218

Patient 
out-of-pocket

1360 1313 1341 1032

Patient share (%) 5.8 5.8 7.3 5.7

Number of cases 68 196 475 602

Total hip replacement: payments

Hospital outpatient department

Total payment ($) 7017 9195 11 252 11 211

Patient out-of-
pocket ($)

342 584 767 529

Patient share (%) 4.9 6.4 6.8 4.7

Number of cases 43 82 166 206

Ambulatory surgery center

Total payment ($) 28 405 24 896 18 178 18 543

Patient out-of-
pocket ($)

2894 1362 1369 1384

Patient share (%) 10.2 5.5 7.5 7.5

Number of cases 82 158 340 464

Note: Authors’ analysis of the MarketScan Commercial Claims and 
Encounters Database 2014-2017. Payments reflect adjustment for 
geographic market.
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of ASCs.10 However, we also found that the gap between ASC and 
HOPD payments declined over the period of our study, which mollifies 
concerns over high ASC prices. Provision of total joint replacement 
surgery in ASCs is relatively new, and we may be observing prices that 
are in an early period of adjustment to the market. Ongoing study of 
these trends will be important in future studies.

Over the relatively short period of time we examined, we also 
observed considerable growth in outpatient joint replacement 
among both provider types, especially for TKA. While our results 
are based on a limited number of cases, this finding potentially raises 
the additional concern that ASCs may spur more utilization of total 
joint replacement. An earlier study found the presence of an ASC 
to be associated with higher utilization of common outpatient pro-
cedures in the elderly. The authors were unclear on whether ASCs 
were meeting unmet clinical demand or spurring overutilization.19 
This is another area where more research will be useful.

It is interesting to consider our findings in the context of what 
HOPDs receive for TKA services provided to Medicare beneficia-
ries. The CMS base rate plus 20 percent patient coinsurance (prior 
to geographic adjustment) as of January 2018 is $12 148.20 This 
rate is generally aligned with our findings for payment to HOPDs 
in the commercial sector (averaging $10 060 in 2017; Table 1) 
given the one-year time lag and the fact that Medicare patients 
are on average more complex than the under age 65 population 
we examined. While CMS has not added TKA to the ASC Covered 
Procedures List, some observers expect CMS to do so in the future. 
Given that speculation, it also is worth noting that CMS currently 
reimburses ASCs at a legislated percentage of payments to HOPDs 
(approximately 60 percent) across all services on the ASC covered 
procedures list.13

There are limitations to consider. First, while we use a reason-
ably representative sample of the US commercially insured popu-
lation based on age, gender, plan type, and region, we do not know 
whether this generalizability holds in our subsample of HOPDs and 
ASCs. MarketScan does not identify provider location so we were 
unable to examine market concentration, and it is possible that re-
sults were dominated by a small number of ASCs with excessive 

market strength. Moreover, the data are drawn exclusively from 
claims that were voluntarily contributed from employer-based health 
plans. Finally, our sample sizes are relatively small, particularly in the 
earlier years of the study.

As total joint replacement continues to transition to outpatient 
settings, it also will be important to address questions that relate to 
relative quality and clinical outcomes. Because ASCs specialize in the 
procedures they perform, they may have an advantage in achieving 
better outcomes due to high volume of procedures and may in ad-
dition be better positioned to focus on patient experience. In 2014, 
CMS implemented a pay-for-reporting quality data program under 
which ASCs are required to report quality of care data for standard-
ized measures in order to receive the full annual update to their ASC 
annual payment rate. These data will be valuable in future assessments 
of total joint replacement procedures in ASCs.

With an aging population, obesity-induced stress on joints, and 
the desire of Americans to stay active, joint replacement surgeries 
will continue to be performed at higher rates and many of these will 
be performed in ASCs. Total joint replacement is a more complex 
surgery than procedures that ASCs have commonly performed in 
the past. Greater transparency of prices, cost, and quality will all be 
important contributors to better understanding the strengths and 
limitations of the transition of total joint replacement to ASCs.
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