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Prices and Complications in Hospital-Based
and Freestanding Surgery Centers
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ospital outpatient departments (HOPDs) frequently charge
and are paid substantially more forambulatory procedures
than freestanding ambulatory surgical centers (ASCs). Some
private insurers and self-insured employers are responding to these
price differentials through cost-sharing designs that require patients
to pay the extra cost of HOPD care and through narrow-network
designs that deny coverage in HOPDs.! The Medicare Payment Advisory
Commission hasadvocated the elimination of site-of-care differentials
for procedures that can safely be performed in low-acuity settings.

Implicit in these payer strategies is the assumption that the
quality of care in freestanding ASCs is similar to or better than
that available in HOPD alternatives. If procedural complications
are higher in ASCs, however, a shift in volume would adversely
affect patient outcomes. Conversely, if complications and other
dimensions of quality are similar across sites of care but prices
remain higher in hospital-based centers, payers will continue to
incur unnecessarily high costs if they are not able to obtain care
at ASC prices, either by shifting patients to ASCs or convincing
HOPDs to reduce their prices to ASC levels.

We studied prices and complications for 3 surgical and diag-
nostic procedures that are commonly performed in both HOPD
and freestanding ASC settings: colonoscopy, knee or shoulder
arthroscopy, and cataract removal.

METHODS

Data

We obtained 2019-2020 claims data submitted by HOPDs and ASCs
to Blue Cross Blue Shield insurance plans using the Axis database
maintained by the national Blue Cross Blue Shield Association. The
Axis data are limited to commercial enrollees and do not include
enrollees in Medicaid and Medicare. We included patients undergoing
a colonoscopy, an arthroscopy of the knee or shoulder, or surgical
removal of the ocular lens due to cataracts. These are among the
most common surgical and diagnostic procedures performed in
both hospital-based and freestanding outpatient surgical centers.
They also are targets of purchaser strategies to encourage the use
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OBJECTIVES: To quantify differences in prices paid and
procedural complications incurred in hospital outpatient
departments (HOPDs) and freestanding ambulatory surgery
centers (ASCs).

STUDY DESIGN: Observational study using deidentified
2019-2020 insurance claims from Blue Cross Blue Shield
insurance plans nationally, with information on prices
paid and complications incurred for colonoscopy, knee or
shoulder arthroscopy, and cataract removal surgery.

METHODS: The data include 1,662,183 patients who
received a colonoscopy, 53.5% of whom were treated in
HOPDs; 259,200 patients who underwent arthroscopy, 61.0%
of whom were treated in HOPDs; and 173,664 patients who
had cataract removal surgery, 34.7% of whom were treated
in HOPDs. Multivariable linear regression methods were
used to identify the associations between HOPD and ASC site
of care, prices, and complications after adjusting for patient
demographics, risk, and geographic market location.

RESULTS: After adjusting for patient characteristics, risk,
and geographic market location, prices paid in HOPDs were
54.9% higher than those charged in ASCs for colonoscopy
(95% Cl, 53.6%-56.1%), 44.4% higher for arthroscopy

(95% Cl, 43.0%-45.8%), and 44.0% higher for cataract
removal surgery (95% ClI, 42.9%-45.5%). Adjusted rates

of complications were slightly higher in HOPDs than ASCs
for colonoscopy over a 90-day interval but similar over

the 7- and 30-day intervals. Rates were statistically and
clinically similar between the 2 sites of care for arthroscopy
and cataract removal.

CONCLUSIONS: The higher prices charged in HOPDs for
the 3 ambulatory procedures were not balanced by better
quality—as measured by rates of procedural complications—
compared with procedures performed in nonhospital ASCs.
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TAKEAWAY POINTS

patient risk. Therefore, we risk-adjusted the
analysis for variation among patients with
the probability of incurring a complication.

Prices are higher but are not balanced by higher quality in hospital-based surgery centers

compared with freestanding ambulatory surgery centers.

» Substantial savings, without reductions in quality for patients, are available to employers
and insurers if care is obtained from ambulatory surgery centers (ASCs) or from hospital

outpatient departments (HOPDs] charging prices at ASC levels.

» However, some HOPDs charge lower prices and incur fewer complications than some ASCs.

» Purchasers should not use narrow-network designs or cost sharing to shift all patients to
ASCs without information on facility-specific price and complications. A better strategy to
achieve savings for purchasers would be the negotiated reduction of HOPD prices.

of lower-priced ASCs. We limited our sample to patients who were
continuously enrolled in their health plan foratleast 6 months prior
to the index procedure, allowing us to measure preprocedure risk
factors in the form of hospital admission or emergency department
visit. We also limited our sample to patients with at least 3 months
of continuous enrollment after the index procedure so we could
measure complications in the postprocedure period. Patients were
required to be aged 18 to 64 years.

Procedure Prices

For each procedure, we measured price in terms of the allowed
amount on the insurance claim, which included the portion paid
by the insurer plus the amount paid by the patient through cost-
sharing requirements (eg, coinsurance, co-pay, and deductible).
This measures the price that was actually paid to the facility, not
the nominal “chargemaster” price. We transformed prices into
logarithmic units for statistical analysis to reduce the influence
of outlier observations and to facilitate measurement of price
differences across HOPDs and ASCs in percentage units.

Procedural Complications

To measure procedural complications, we grouped for each patient
all claims submitted within 90 days after the index procedure and
then created a dichotomous indicator of whether a complication was
experienced within the postprocedure window using International
Statistical Classification of Diseases, Tenth Revision (ICD-10) codes
included on the insurance claims. This dichotomous indicator
(any complication vs no complications) was used in place of more
complex metrics due to the low incidence of complications for
nonemergency procedures in this population aged 18 to 64 years.
Most of these measures of procedural complications have been
reported and used in previous studies that examined quality
outcomes for outpatient surgery** and were updated to ICD-10
codes from International Classification of Diseases, Ninth Revision
codes and refined with physician expertise.

Itis possible that physicians recognize which potential patients
have greater periprocedural risk and selectively refer them to HOPDs,
given the availability in hospitals of inpatient care in case of major
surgical complication. If this is the case, higher prices and more
frequent complications in HOPDs could be due to differences in

First, because risk may vary by demographic
factors, we included indicators for gender and
age (categorized as 18-34, 35-44, 45-54, or 55-64
years). Second, we adjusted for the presence
of any hospital emergency department visit
or any inpatient admission in the 6 months
prior to the index procedure. Assuming that
these observed dimensions of patient risk are
correlated with unobserved dimensions of
risk, we conducted sensitivity tests in the form of multivariable
regressions that did not include the inpatient and emergency
department risk measures as covariates. In all analyses, claims
forindividual patients were aggregated to the level of the provider
organization performing the procedure (HOPD or ASC) using the
Medicare National Provider Identifier.

Statistical Methods

Descriptive statistics for the 3 procedures were calculated separately
for HOPD and ASC sites of care, including the price paid, rate of
complications, annual number of procedures, percentage of patients
withan inpatientadmission in the prior 6 months, percentage with
an emergency department visitin the prior 6 months, percentage in
each age category, and percentage of female patients. For arthroscopy,
we calculated the percentage of patients who received shoulder
arthroscopy, as distinct from knee arthroscopy.

We calculated differences in mean prices and complication rates
between HOPD and ASC sites and assessed the distributions of prices
and complications for each site of care. Distributional analyses
supplement the comparison of average differences, which may be
sensitive to outlier observations. We plotted the distributions of
prices and complications separately for ASCs and HOPDs.

We used multivariable linear regression analyses to assess
differences between HOPDs and ASCs in procedure prices and
complications after adjusting for our measures of procedural
volume, patient demographics, percentage of patients with prior
inpatient hospitalization, and percentage of patients with a prior
emergency department visit. These regressions also adjusted for the
geographic location of the facility in terms of its hospital referral
region (HRR).’ The study facilities were distributed across 305 of the
total 306 HRRs in the nation. Separate regressions were conducted
for each procedure. The mean price and the rate of complications
for the provider were regressed on an indicator of HOPD vs ASC
structure, annual procedure volume, the percentages of patients
having incurred a prior hospitalization or emergency visit, the
percentages of patients who were female and in each of the age
categories, and the HRR indicators. The arthroscopy regressions
also included a covariate indicating the percentage of procedures
for the shoulder, as distinct from the knee. Prices and volumes were
measured in logarithmic units. Percentage differences in prices by
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Prices and Complications in Surgery Centers

TABLE 1. Prices, Complications, Volumes, and Patient Characteristics in Hospital-Based and Freestanding Facilities for Ambulatory Surgical and

Diagnostic Procedures

Colonoscopy Arthroscopy Cataract removal
HOPD ASC HOPD ASC HOPD ASC
Mean paid amount ($) 1456 937 4380 3495 2128 1676
Complication rate within 90 days (%) 0.81 0.51 2.03 1.97 0.52 0.52
Mean procedure volume, 2019-2020 179 419 b4 92 45 88
Emergency department visit within 6 months prior (%) 2.9 3.7 3.6 4.5 1.9 3.2
Inpatient admission within 6 months prior (%) 3.6 2.4 1.9 1.2 4.2 3.7
Female (%) 50.2 52.9 45.4 44.3 56.4 57.2
Aged 18-34 years (%) 6.4 6.4 20.7 20.5 0.89 0.72
Aged 35-44 years (%) 7.5 8.1 14.4 13.9 25 2.4
Aged 45-54 years (%) 5.3 35.6 28.3 28.0 15.6 15.4
Aged 55-64 years (%) 50.7 50.0 36.6 37.5 81.0 81.5
Shoulder arthroscopic procedure (%) N/A N/A 36.0 36.3 N/A N/A
Number of facilities 4987 1837 2471 1103 1349 1290
Number of patients 892,133 770,050 158,243 100,957 60,231 113,433

ASC, ambulatory surgical center; HOPD, hospital outpatient department; N/A, not applicable.

site of care were calculated from these log-linear regression coef-
ficients using the transformation P= (100 x [exp B—1]), where Pis the
percentage association and B is the log-linear regression coefficient.

To assess the robustness of our core model, we ran the regres-
sions excluding the risk variables. We also substituted rates of
complications measured over the postprocedure intervals of 7 days
and 30 days for colonoscopy and arthroscopy.

RESULTS

Table 1 presents descriptive statistics on the HOPD and ASC sites of
care for each of the 3 procedures. HOPDs accounted for 73.1% of the
6824 facilities providing colonoscopy, 69.1% of the 3574 facilities
providing arthroscopy, and 51.1% of the 2639 facilities providing
cataract removal surgery. HOPDs treated 53.7% of the 1,662,183 patients
who underwent a colonoscopy, 61.1% of the 259,200 patients who
underwent arthroscopy, and 34.7% of the 173,664 patients who
underwent cataract removal.

Mean annual procedure volumes per facility were higher in ASC
than in HOPD settings by 134% for colonoscopy, 44% for arthroscopy,
and 96% for cataract removal. The percentage of patients with a
prior visit to the emergency department was higher in ASCs for all
the procedures. However, the percentage of patients with a hospital
admission in the 6 months prior to the index procedure was higher
in HOPDs for all the procedures. The age and gender composition
of the patients was similar across the 2 sites of care, as was the
distribution of knee vs shoulder arthroscopy procedures.

The prices paid in HOPDs by Blue Cross Blue Shield plans were
higher than those paid in ASCs for all 3 procedures, with a 55.4%
higher price for colonoscopy, a 25.3% higher price for arthroscopy, and
a27.0% higher price for cataract removal surgery. Rates of complica-
tions within 90 days generally were low for these nonemergency

FIGURE 1. Distribution of Mean Prices for Colonoscopy Across
HOPD and ASC Facilities
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procedures, averaging 0.77% for colonoscopy, 2.07% for arthroscopy,
and 0.52% for cataract removal surgery. As presented in the second
row of Table 1, complications within 90 days of the index procedures
were higher in the HOPD than ASC setting for colonoscopy and very
similar for arthroscopy and cataract removal.

The full price distributions across the HOPD and ASC sites are
presented in Figure 1, Figure 2, and Figure 3. Although mean
prices were higher in HOPDs than in ASCs for each procedure, the
distributions overlap considerably. Some HOPDs charged low prices
below those charged in many ASCs, whereas some ASCs charged
high prices above those charged in many HOPDs. For colonoscopy,
22% of HOPDs charged prices below the median price charged by
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FIGURE 2. Distribution of Mean Prices for (A) Knee Arthroscopy and (B) Shoulder Arthroscopy Across HOPD and ASC Facilities
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FIGURE 3. Distribution of Mean Prices for Cataract Removal
Surgery Across HOPD and ASC Facilities
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ASCs and 42% charged prices below the ASC 75th price percentile.
For arthroscopy, 33% and 54% of HOPDs charged prices below the
ASC median and 75th percentile, respectively. For cataract removal
surgery, the corresponding figures are 32% and 52%.

The distributions for complications are presented in eAppendix
Figures 1 to 3 (eAppendix available at ajmc.com). The distribu-
tions overlap considerably across the sites of care, in part due to
the low overall rates of complications. Most facilities, regardless
of type, had very low rates, with a few outliers that generated small
differences in the averages.

Table 2 presents multivariable regression parameters associating
the site of care (HOPD vs ASC) with prices (measured in logarithmic
units) and complication rates after adjusting for patient risk factors,
demographics, and geographic market. Prices paid for colonoscopy
procedures were 54.9% higher in HOPD than in ASC settings after
converting from logarithmic units and after adjustment for patient
risk factors, demographic characteristics, and geographic region
(95% CI, 53.6%-56.1%). These and other percentage differences in
prices by site of care were derived from parameters in Table 2 using
the transformation P= (100 X [exp B-1]), where P is the percentage
association and B is the log-linear regression coefficient. Rates of
complications for colonoscopy were 0.20 percentage points higher
in HOPD than in ASC settings (95% CI, 0.12-0.28) after adjustment for
other relevant factors. However, in our robustness analyses using
the 7-day and 30-day rates of complications for colonoscopy, we
found no statistically or clinically significant differences between the
sites of care. Facilities performing larger volumes of colonoscopies
during the year experienced slightly lower rates of complications.
Patients who visited a hospital emergency department and patients
who had an inpatient hospital stay during the 6 months prior to the
colonoscopy were at significantly higher risk of complications and
were charged significantly higher prices than patients at lower risk.

Regression parameters for arthroscopy are presented in the third
and fourth columns of Table 2. Prices were 44.4% higher in HOPD
than in ASC settings (95% CI, 43.0%-45.8%) after converting the
logarithmic units to percentage differences. Rates of complications
for arthroscopy were slightly lower in HOPD than in ASC settings
after adjusting for patient risk, demographic characteristics, and
geographic location, but the difference is not statistically significant.
No differences were observed using the 7- and 30-day postprocedure
intervals. Facilities performing higher volumes of procedures
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TABLE 2. The Association Between Site of Care, Prices Paid, and Complication Rates for Ambulatory Surgical and Diagnostic Procedures

Colonoscopy Arthroscopy Cataract removal
n=6824 n=3574 n=2639
Price paid Complications Price paid Complications Price paid Complications
HOPD 0.407*** 0.199*** 0.188*** -0.099 0.178*** 0.010
(0.376-0.426) (0.122-0.277) (0.157-0.219) (~0.334 t0 0.136) (0.144-0.212) (-0.147 to 0.167)
Lod procedure volume 0.016%** -0.028* 0.005 -0.189** -0.013 -0.012
9P (0.008-0.025) (-0.054 to -0.001) (-0.010 t0 0.019) (-0.299 to -0.078) (~0.030 to -0.004) (~0.091 to 0.066)
Emergency visit 2.362%** 2.317*** 0.839*** 0.361 0.532** -1.698*
S (2.081-2.643) (1.448-3.187) (0.548-1.129) (-1.847 to 2.568) (0.188-0.875) (-3.293 to -0.102)
Hospital admissi 0.838*** 4.045%** 0.244 7.873*** 0.046 0.123
ospital aamission
P (0.513-1.162) (3.042-5.048) (-0.274 t0 0.762) (3.934-11.812) (-0.250 to 0.342) (-1.250 to 1.497)
Female -0.306*** -0.002 -0.174%* 0.635 -0.024 -0.250
(-0.407 to -0.206) (-0.313 to 0.308) (-0.300 to -0.049) (-0.319 to 1.589) (-0.143 to 0.096) (-0.579 to 0.529)
Aded 35-44 vears -0.207 -0.228 0.012 1.234 -0.067 -0.150
9 Y (-0.459 to 0.044) (~1.005 to 0.549) (-0.189 t0 0.213) (-0.293 t0 2.761) (~0.882 to 0.747) (-3.937 t0 3.636)
Aded 45-54 vears 0.056 -0.594** -0.120 0.993 -0.157 0.514
¢ Y (-0.083 to 0.195) (-1.023 to -0.165) (-0.271 t0 0.031) (~0.154 to 2.140) (~0.871 to 0.557) (-2.805 to 3.834)
Aged 55-64 0.071 -0.850*** -0.176** 1.541* -0.084 -0.942
e - ears
9 y (-0.048 t0 0.190) (-1.217 to -0.483) (-0.301 to -0.051) (0.590-2.493) (-0.776 to 0.608) (-4.159 to 2.275)
E— 7.070 0.934 8.656 0.166 7.716 0.927
2 (6.800-7.340) (0.099-1.770) (8.253-9.059) (-2.899 to 3.230) (6.994-8.438) (-2.428 to 4.261)
Adjusted R? 0.45 0.10 0.40 0.10 0.42 0.10

HOPD, hospital outpatient department.
*P<.05;**P<.01;***P<.001.

experienced lower rates of complications but charged prices similar
to those in low-volume facilities. An emergency department visit or
inpatient admission during the 6 months prior to the arthroscopy
was positively associated with price and complications.

Regression parameters for cataract removal surgery are presented
in the fifth and sixth columns of Table 2. Consistent with the find-
ings for colonoscopy and arthroscopy, prices were 44.0% higher in
HOPD than in ASC settings (95% CI, 42.9%-45.5%) after adjustment.
There was no significantassociation between rate of complications
and site of care. Procedure volume was not associated with price
or with complication rates for cataract removal surgery. A prior
visit to an emergency department was negatively associated with
probability of complication but positively associated with price paid.
Prior hospitalization was not associated with rates of complications
for cataract removal.

We tested the robustness of these findings by conducting regres-
sion analyses that excluded the measures of patient risk based
on inpatient admission and emergency department visit within
6 months prior to the index procedure under the assumption that
these observed risk differences are correlated with unobserved risk
differences. Similar results were obtained with all models.

DISCUSSION

This study found that mean prices for colonoscopy, arthroscopy, and
cataract removal surgery were substantially higher in HOPDs than
in ASCs after adjusting for measures of patient risk, demographics,

and geographic region. These findings are consistent with the
published literature. Studies based on data from the California Public
Employees’ Retirement System reported that HOPDs in that state
charge significantly higher prices than ASCs for the 3 procedures
studied here.®® Prices paid by a self-insured grocery chain were higher
in hospital-based sites of care than in freestanding sites of care for
radiological and laboratory tests.”'° In addition, 2 studies reported
findings of higher prices charged for cancer drugs in hospital-based
than in physician-owned infusion clinics."

Results from this study did not show that rates of complications
were lower in HOPD than in ASC settings, as would be the case if
the higher hospital spending resulted in higher quality. Adjusted
rates of complications were similar in HOPDs and ASCs, with a
slightly (0.3%) lower rate in ASCs for colonoscopy.

Limitations

The findings from this study should be interpreted considering the
study’s limitations. The study is based on a large data set representa-
tive of the population of commercially insured patients but does
not contain information on older patients covered by Medicare
or low-income patients covered by Medicaid. Our measures of
outcomes are limited to procedure-related and general complications
experienced within 90 days of the principal procedure, with robust-
ness checks using 7- and 30-day postprocedure intervals. We do not
have data on longer-term outcomes, such as cancer identification
for colonoscopy, patient mobility for arthroscopy, and improved
vision for cataract removal surgery. It is possible that other measures
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of quality would exhibit different patterns of association between
hospital-based and freestanding sites of care. Our risk-adjustment
measures were limited to demographic characteristics and to prior
hospital admissions and emergency department visits within the
6 months prior to the index procedure. Our sensitivity analyses did
not find any influence on these measures of risk on the association
between site of care, prices, and complications.

CONCLUSIONS

The large differences in prices charged forambulatory procedures
between hospital-based and freestanding sites of care have stimulated
efforts by some private insurers to shift patient volume to lower-cost
facilities and by public programs to eliminate site-of-care payment
differences. These initiatives assume that the differences in price
do not reflect differences in quality. Findings from this study docu-
ment that for 3 important and commonly performed ambulatory
procedures, the mean rates of procedural complications within
90 days were not lower in hospital-based centers than in freestanding
centers. Our findings are consistent with those of Carey et al for
hip and knee replacement surgery, which showed that costs were
higher but that postsurgical complications were lower for patients
treated in ASCs compared with HOPDs."

Although these findings do not indicate that the higher prices
in hospital-based clinics are balanced by higher quality, neither do
they support a universal shift of patients from hospital-based to
freestanding surgical centers. There is considerable overlap in the
distributions of both price and complications across the sites of
care. Some HOPDs charge moderate prices and report few procedural
complications, whereas others charge high prices and report numerous
complications. Similar variation is observed for ASC sites of care.

The overlap suggests that coverage denials and cost-sharing
requirements are blunt tools to improve the efficiency of ambula-
tory procedures. Rather than mandating the use of ASCs at the
expense of HOPDs, payer policies ideally would be based on the
price and the quality of care provided in specific facilities. However,
measurement of performance at the facility level is expensive and
often inconclusive, given small patient volumes. Therefore, rather
than focusing on shifting patient volume, payers may be better
served by equalizing the prices paid. HOPD facilities seeking high
rates of payment could bear the responsibility for documenting a
higher-risk patient population or better quality of care and, in the
absence of such documentation, accept the same payment as an
ASC. Since 2012, the Medicare Payment Advisory Commission has
repeatedly advocated the equalization of payment rates across sites
of care for these and other nonemergency procedures.? However,
private payers lack Medicare’s unilateral power to set reimbursement
rates, so itis not evident how they could pressure HOPDs to reduce
their rates to ASC levels without the threat to shift patient volume.

The divergence between the prices paid for ambulatory proce-
dures in hospital-based and freestanding surgical centers requires
a response by private insurers and governmental programs, but
payer strategies must account for differences in quality. Network
restrictions and cost-sharing designs based on price alone may fuel
a public backlash against efforts to moderate health care spending.
There are large and unjustified variations in price and quality
across facilities, but the pattern is complex and payer responses
must be nuanced. |
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eAppendix Figure 1. Distribution of Complication Rates for Colonoscopy across HOPD and
ASC Sites of Care
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eAppendix Figure 2. Rates of Complications for Arthroscopy in HOPD and ASC Sites of Care
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eAppendix Figure 3. Rates of Complications for Cataract Removal Surgery in HOPD and ASC
Sites of Care
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