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Background: Hospital-based outpatient departments traditionally charge higher prices for ambulatory procedures,
compared with freestanding surgery centers. Under emerging reference-based benefit designs, insurers establish a con-
tribution limit that they will pay, requiring the patient to pay the difference between that contribution limit and the actual
price charged by the facility. The purpose of this study was to evaluate the impact of reference-based benefits on
consumer choices, facility prices, employer spending, and surgical outcomes for orthopaedic procedures performed at
ambulatory surgery centers.

Methods: We obtained data on 3962 patients covered by the California Public Employees’ Retirement System (CalPERS)
who underwent arthroscopy of the knee or shoulder in the three years prior to the implementation of reference-based
benefits in January 2012 and on 2505 patients covered by CalPERS who underwent arthroscopy in the two years after
implementation. Control group data were obtained on 57,791 patients who underwent arthroscopy and were not subject
to reference-based benefits. The impact of reference-based benefits on consumer choices between hospital-based and
freestanding facilities, facility prices, employer spending, and surgical complications was assessed with use of difference-in-
differencesmultivariable regressions to adjust for patient demographic characteristics, comorbidities, and geographic location.

Results: By the second year of the program, the shift to reference-based benefits was associated with an increase in the
utilization of freestanding ambulatory surgery centers by 14.3 percentage points (95% confidence interval, 8.1 to 20.5
percentage points) for knee arthroscopy and by 9.9 percentage points (95% confidence interval, 3.2 to 16.7 percentage
points) for shoulder arthroscopy and a corresponding decrease in the use of hospital-based facilities. The mean price paid
by CalPERS fell by 17.6% (95% confidence interval, 224.9% to 29.6%) for knee procedures and by 17.0% (95% confi-
dence interval,229.3% to22.5%) for shoulder procedures. The shift to reference-based benefits was not associated with
a change in the rate of surgical complications. In the first two years after the implementation of reference-based benefits,
CalPERS saved $2.3 million (13%) on these two orthopaedic procedures.
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Conclusions: Reference-based benefits increase consumer sensitivity to price differences between freestanding and
hospital-based surgical facilities.

Clinical Relevance: This study shows that the implementation of reference-based benefits does not result in a signif-
icant increase in measured complication rates for those subject to reference-based benefits.

T
he prices charged for similar health-care services vary
widely across different clinical settings, partly because
of the indifference of well-insured consumers to price dif-

ferences when selecting providers. In particular, the prices paid
for ambulatory surgical procedures by private insurers are often
much higher in hospital outpatient departments than in free-
standing ambulatory surgery centers1. Medicare also pays sub-
stantially higher rates to hospital outpatient departments than to
ambulatory surgery centers for similar services2.

Consumers are being expected to take a more active role
in their own health-care decision-making, especially for acute
treatments such as arthroplasty and arthroscopy. Patient choices
increasingly benefit from price transparency3, the inclusion of
patient-reported outcomes in quality measurement4, and mech-
anisms to encourage shared decision-making with physicians5.
Patients also are facing greater cost sharing at the time of receiving
care, in part as an encouragement to select lower-priced providers.
Some employers and insurers are establishing reference-based

TABLE I Knee Arthroscopy Descriptive Characteristics

2009 2010 2011 2012 2013

CalPERS

No. of procedures 884 856 953 828 808

Performed at ambulatory surgery center 529 532 593 559 598

Performed at hospital outpatient department:
not exempt

355 324 360 186 131

Performed at hospital outpatient department:
exempt

0 0 0 83 79

Procedure payment* $5146 $5412 $5638 $5395 $5402

Hospital outpatient departments* $6717 $7016 $7565 $6640 $7534

Ambulatory surgery centers* $4092 $4435 $4469 $4795 $4653

Charlson Comorbidity Index score* 0.3 1.2 1 0.1 0.7

Male patients 47.70% 47.40% 46.80% 46.60% 49.90%

Patient age* (yr) 50.7 50.6 50.2 50.3 50.7

Ninety-day complications

Complication rate* 1.92% 1.40% 1.89% 1.69% 2.48%

No. of complications 17 12 18 14 20

Anthem

No. of procedures 7997 7830 7667 7925 8347

Performed at ambulatory surgery center 2824 2658 2541 2616 2913

Performed at hospital outpatient department 5173 5172 5126 5309 5434

Procedure payment* $4824 $4946 $5205 $5378 $5568

Hospital outpatient departments* $6380 $7056 $7158 $7139 $7409

Ambulatory surgery centers* $3975 $3862 $4236 $4510 $4581

Charlson Comorbidity Index score* 0.8 0.6 0.6 0.7 0.6

Male patients 58.30% 57.00% 57.10% 56.40% 57.00%

Patient age* (yr) 45.8 46.4 46.2 46.1 46.3

Ninety-day complications

Complication rate* 1.90% 1.86% 1.71% 1.83% 1.76%

No. of complications 152 146 131 145 147

*The values are given as the mean.
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benefits that require the patient to pay the difference between
a defined contribution limit and the price actually charged, if a
higher-priced facility is chosen6-8. Reference-based benefits often
are referred to as reference pricing9. Previous research has docu-
mented strong associations between reference-based benefit
designs and consumer choices and spending for inpatient knee
and hip arthroplasty10 as well as for drugs11,12, laboratory tests13,
and cataract removal1.

Materials and Methods
Data on Patients

Insurance claims data were obtained for patients undergoing shoulder or knee
arthroscopy who were enrolled in the self-insured health benefits plan main-

tained by the California Public Employees’ Retirement System (CalPERS) between
January 2009 and December 2013. CalPERS covers 1.3 million individuals, of
whom 450,000 are enrolled in its self-insured Preferred Provider Organization
(PPO) product. A control groupwas obtained consisting of all enrollees covered by
Anthem Blue Cross insurance who underwent arthroscopy during these five years
in California but who were not subject to reference-based benefits.

In January 2012, CalPERS shifted to reference-based benefits for ar-
throscopy, building on its reference-based benefit program for inpatient knee
and hip replacement surgery

10,14
. All enrollees in the CalPERS PPO insurance

faced deductible and coinsurance requirements. Under its reference-based
benefit initiative, CalPERS continued to pay the facility’s allowed charge, sub-
ject to these deductible and coinsurance provisions, if the patient selected an
ambulatory surgery center. However, for patients selecting a hospital outpatient
department, CalPERS limited its payment contribution to $6000 and continued
to require deductibles and coinsurance.

Patients were exempted from the reference-based benefit initiative if
their surgeon presented a clinical case for needing services in a hospital out-
patient department, based on patient age and comorbid conditions, or if the
patient lived in a rural area more than thirty miles from an ambulatory surgery
center. For patients exempted from the reference-based benefit initiative,
CalPERS paid the hospital outpatient department’s allowed charge, less the
standard patient’s deductible and coinsurance, and did not require the patient
to pay the difference between the hospital outpatient department price and the
$6000 reference-based benefit contribution limit.

The measured characteristics of the patients included age, sex, and the
diagnostic and procedure codes according to the International Classification
of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM)

15
from claims

TABLE II Shoulder Arthroscopy Descriptive Characteristics

2009 2010 2011 2012 2013

CalPERS

No. of procedures 432 433 404 456 413

Performed at ambulatory surgery center 266 239 245 291 293

Performed at hospital outpatient department:
not exempt

166 194 159 97 56

Performed at hospital outpatient department:
exempt

0 0 0 68 64

Procedure payment* $8233 $8146 $8504 $7626 $8657

Hospital outpatient departments* $10,955 $10,059 $11,837 $9361 $11,808

Ambulatory surgery centers* $6534 $6594 $6340 $6642 $7367

Charlson Comorbidity Index score* 2.1 0.5 0.5 0.7 0.2

Male patients 56.50% 57.50% 57.20% 52.60% 55.00%

Patient age* (yr) 53.1 52.1 53 53.3 52.6

Ninety-day complications

Complication rate* 1.39% 1.39% 0.99% 0.44% 0.73%

No. of complications 6 6 4 2 3

Anthem

No. of procedures 3634 3588 3458 3602 3743

Performed at ambulatory surgery center 1425 1368 1272 1318 1309

Performed at hospital outpatient department 2209 2220 2186 2284 2434

Procedure payment* $6420 $6925 $6984 $7430 $7449

Hospital outpatient departments* $8158 $9298 $9247 $9483 $9323

Ambulatory surgery centers* $5298 $5463 $5667 $6245 $6440

Charlson Comorbidity Index score* 1 1.1 0.5 0.6 1

Male patients 61.50% 62.40% 60.50% 60.90% 61.80%

Patient age* (yr) 48.7 48.9 49.6 49.6 49.9

Ninety-day complications

Complication rate* 1.13% 0.84% 1.01% 1.05% 0.83%

No. of complications 41 30 35 38 31

*The values are given as the mean.
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incurred for all purposes, not merely arthroscopic procedures. The diagnostic
and procedure codes were used to develop a measure of patient health status
and comorbidities with use of the Charlson Comorbidity Index

16
. The study

population was limited to adults under the age of sixty-five years. All physician
office visit, inpatient, outpatient, emergency department, and ambulatory service
claims were included in the analysis.

Our measure of procedure price was the allowed charge negotiated
between the payer and the facility and actually paid to the facility. We did not
use the facility’s billed charge, which is typically much higher than the allowed
charge and is not actually paid.

The rates of surgical complications were calculated for thirty and ninety
days after the arthroscopy date. The measurement period for some types of com-
plications was limited to thirty days so as not to attribute to the arthroscopy adverse
events due to other causes. Complications measured only for thirty days after the
procedure consisted of bleeding (ICD-9-CM codes 39.98, 719.10, 719.16, 719.17,
and 998.1), postoperative deep vein thrombosis (ICD-9-CM codes 453.40-453.42,
453.50-453.52, and 453.9), and pulmonary embolism (ICD-9-CM code 415.1).
Complications measured for the full ninety days after the procedure consisted of
mechanical failure (ICD-9-CM codes 996.4, 996.40, and 996.49), wound infection
(ICD-9-CM codes 682.1-682.9, 686.9, 996.66, 996.67, 998.3, 998.5, 998.6, 998.7,
and 998.83 and Current Procedural Terminology [CPT] codes 00.70-00.73, 00.80-
00.82, 00.84, 80.05, 80.06, 80.09, 81.53, 81.55, 81.59, 86.04, 86.22, and 86.28), and
postoperative nerve injury (ICD-9-CM codes 955, 956, 957.8, and 957.9).

Analytic Methods
We analyzed trends in facility choice, prices paid, employer spending, and
clinical complications for the three years prior and the two years subsequent to
reference-based benefit implementation.

For each year before and after implementation of reference-based benefits,
we calculated the percentage of patients selecting an ambulatory surgery center,
the percentage of patients selecting a hospital outpatient department, the mean

price paid per procedure, and the rate of complications. These calculations were
made for CalPERS and Anthem patients separately. We then conducted multi-
variable difference-in-differences regressions with use of the individual patient as
the unit of observation. These regressions analyze the association between the
implementation of the reference-based benefit and facility choice, prices,
and complications after adjusting for changes in demographic characteristics,
comorbidities, and other factors over the five-year period. Covariates in the
regression analyses included year, payer (CalPERS compared with Anthem),
interaction terms between year and payer, an indicator variable for whether
the patient was exempted from the reference-based benefit initiative because
of clinical or geographic considerations, the Charlson Comorbidity Index,
patient age categories, patient sex, and indicators for each hospital referral
region

17
.
Difference-in-differences analysis, which is commonly used to identify

causal effects in observational studies, uses the same analytic logic that is used in
clinical trials featuring a treatment and a comparison group. There are two differ-
ences that are computed with respect to the outcome variable of interest: the mean
change over time in the outcome of the treatment group and the mean change over
time in the comparison group; the difference in differences is the difference between
the mean change over time in the outcome in the treatment group and the mean
change over time in the comparison group. The difference in differences reflects the
extent to which the treatment group differs from the comparison group in the post-
treatment period, compared with the extent to which the treatment group differs
from the comparison group in the pre-treatment period18.

The regression parameters for the probability of selecting an ambulatory
surgery center and the probability of complications were estimated with use of
both linear probability and logistic regression, as the dependent variables are
dichotomous. The two models generated similar results. For easier interpreta-
tion, we reported the linear probability model results. All analyses were per-
formed with use of Stata 11.0 (StataCorp, College Station, Texas) and all standard
errors were clustered at the provider level andwere robust to heteroskedasticity19.

TABLE III Knee Arthroscopy Multivariable Regression Results*

Probability of Selecting
Ambulatory Surgery Center

Procedure Price Paid
(Percent Difference)

Procedure Price Paid
(Dollar Difference)

Probability of Ninety-Day
Complication

CalPERS · 2013 0.143† ± 0.0317 217.61† ± 4.850 21009† ± 261.0 0.00236 ± 0.00773

CalPERS · 2012 0.0568‡ ± 0.0232 211.45‡ ± 4.926 2633.6‡ ± 260.6 20.00509 ± 0.00588

CalPERS · 2010 0.0219 ± 0.0264 3.978 ± 4.916 203.2 ± 247.7 20.00594 ± 0.00609

CalPERS · 2009 20.0110 ± 0.0244 3.195 ± 4.159 163.8 ± 212.3 20.00125 ± 0.00690

CalPERS 20.0408§ ± 0.0217 3.586 ± 3.463 183.5 ± 177.1 0.00130 ± 0.00427

2013 20.0224 ± 0.0170 9.673† ± 2.833 481.0† ± 145.9 0.000442 ± 0.00210

2012 20.00322 ± 0.0113 3.677 ± 2.476 188.1 ± 127.9 0.00112 ± 0.00227

2011 Reference Reference Reference Reference

2010 20.00767 ± 0.0118 25.486† ± 2.190 2293.9† ± 111.9 0.00131 ± 0.00221

2009 20.0228 ± 0.0170 28.017† ± 2.814 2435.3† ± 146.3 0.00173 ± 0.00222

Male patients 0.00507 ± 0.00587 20.0426 ± 0.945 22.219 ± 48.97 0.00373† ± 0.00143

Charlson Comorbidity Index 20.241† ± 0.0367 10.24‡ ± 4.061 507.6‡ ± 212.2 0.0202§ ± 0.0112

Age in years

30 to 39 20.0164 ± 0.0117 214.07† ± 2.739 2953.7† ± 175.3 0.00747‡ ± 0.00306

40 to 49 20.00101 ± 0.0154 224.95† ± 2.881 21692† ± 184.7 0.00421§ ± 0.00221

50 to 59 0.00646 ± 0.0166 230.94† ± 2.832 22098† ± 192.7 0.00275 ± 0.00203

60 to 64 20.00541 ± 0.0179 231.14† ± 2.845 22111† ± 187.6 0.00883† ± 0.00252

*The values are given as the mean and the standard error based on 44,068 observations in each group. †Significant at p < 0.01. ‡Significant at
p < 0.05. §Not significant at p < 0.1.
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Results
Trends in Choice, Payments, and Complications

Figures 1 and 2 present the distribution of prices (allowed
charges) for arthroscopy across ambulatory surgery centers

and hospital outpatient departments in 2011, the year prior to
the implementation of reference-based benefits by CalPERS.
The wide variability of prices was the main impetus for the shift
to reference-based benefits by CalPERS. The median price for

knee arthroscopy was $5668 (range, $1280 to $15,503) for the
hospital outpatient departments and $3083 (range, $604 to
$10,803) for the ambulatory surgery centers. The median price
for shoulder arthroscopy was $6522 (range, $2618 to $15,130)
for the hospital outpatient departments and $4153 (range, $605
to $11,549) for the ambulatory surgery centers.

Figure 3 presents the percentage of CalPERS and Anthem
enrollees selecting an ambulatory surgery center (as distinct
from a hospital outpatient department) for their procedure in
each year. From 2009 to 2011, prior to implementation of
reference-based benefits, the share of CalPERS members who
underwent a knee arthroscopy at an ambulatory surgery center
remained unchanged at approximately 60%. After the reference-
based benefit implementation, the share of members selecting
an ambulatory surgery center increased to 82%. For Anthem
enrollees not subject to reference-based benefits, the use of an

Fig. 1

Distribution of the prices in hospital outpatient departments (HOPD) and freestanding ambulatory surgery centers (ASC) prior to implementation of

reference-based benefits: knee arthroscopy.

Fig. 2

Distribution of the prices in hospital outpatient departments (HOPD) and freestanding ambulatory surgery centers (ASC) prior to implementation of

reference-based benefits: shoulder arthroscopy.
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ambulatory surgery center remained unchanged at approx-
imately 66% during the entire period. The bivariate difference
between CalPERS and Anthem enrollees in use of an ambu-
latory surgery center changed by 22 percentage points, from
5 percentage points lower for CalPERS than Anthem in 2009
to 17 percentage points higher in 2013. Similar differences are
evident in Figure 3 for shoulder arthroscopy.

Figure 4 presents the mean prices (allowed charges) paid
per procedure between 2009 and 2013 by CalPERS and An-
them for the two forms of arthroscopy. Prior to reference-based
benefit implementation, the mean prices paid by CalPERSwere
higher than prices paid by Anthem, because of the concentration
of public employees in the state capital of Sacramento. Health-
care market consolidation in Sacramento has fostered high
prices20. In the year after the reference-based benefit imple-
mentation, the mean price charged to CalPERS declined by 8.8%
for knee arthroscopy and by 19.0% for shoulder arthroscopy,
although it continued to rise by 3.3% for knee arthroscopy and

by 6.4% for shoulder arthroscopy for Anthem. The mean price
charged to CalPERS patients in 2013 was 12.3% below that
charged to Anthem enrollees for knee arthroplasty and 2.8%
below that charged for shoulder arthroscopy.

Figure 5 presents the 2009 to 2013 rates of complications
during the ninety days after the arthroscopy. The rates of com-
plications for CalPERS members declined in the first year after
the reference-based benefit implementation and then rose in the
second year, but the differences were small. The rates of com-
plications did not change over time for the Anthem members.

Multivariable Statistical Analyses
Tables I and II present descriptive statistics on the patients and
procedures included in the study. Tables III and IV present
difference-in-differences regression analyses of the association
between reference-based benefits and ambulatory surgery center
choice, procedure prices, and surgical complications for arthros-
copy of the knee and shoulder.

Fig. 3

Line graph showing the percentage of patients

selecting ambulatory surgery centers instead

of hospital outpatient departments before

and after implementation of reference-based

benefits: knee and shoulder arthroscopy.

Fig. 4

Line graph showing the total payment before and after implementation of reference-based benefits: knee and shoulder arthroscopy.
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Tables III and IV present results from multivariable
difference-in-differences regressions. Each table presents regressions
with four outcome variables: choice of ambulatory surgery center
(compared with hospital outpatient department), pricemeasured
in logarithmic units, price measured in dollar units, and surgical
complications within ninety days of the original arthroscopy.

The difference-in-differences models were tested for vio-
lations of the parallel trends assumption via the 2009 and 2010
interaction terms18,21. The regressions for procedure prices used a
generalized linearmodel with a log-link and a gamma distribution,
because the dependent variables are continuous22. Park tests sup-
ported using a gamma distribution23.

Themultivariable analyses generate an estimate of reference-
based benefit impact on selection of an ambulatory surgery center
instead of a hospital outpatient department that is similar in
magnitude to the bivariate estimates presented in Figure 4. As
indicated in the Probability of Selecting Ambulatory Surgery Center
column of Table III, the shift by CalPERS to reference-based ben-
efits was associated with an increase in the probability of ambula-
tory surgery center utilization by 5.7 percentage points (95%
confidence interval [95% CI], 1.1 to 10.2 percentage points; p <
0.05) in 2012 and by 14.3 percentage points (95% CI, 8.1 to 20.5
percentage points; p < 0.001) in 2013, compared with the proba-
bility of utilization by Anthem enrollees.

The changes in the prices paid for knee arthroscopy are
presented in percentage terms in the Procedure Price Paid (Percent
Difference) column of Table III. The mean price paid fell in the first
year after implementation of reference-based benefits by 211.5%
(95% CI, 219.4% to 22.7%; p = 0.01), controlling for other rel-
evant factors. The prices paid in the second year after reference-
based benefit implementation were lower than those paid prior to
implementation by 17.6% (95%CI,224.9% to29.6%; p < 0.001).

Knee arthroscopy prices are analyzed in dollar terms
in the Procedure Price Paid (Dollar Difference) column of

Table III. The multivariable analyses generate an estimate of
the reference-based benefit impact that is similar in magnitude
to the bivariate estimates presented in Figure 5. In 2012, proce-
dure payments for CalPERS enrollees were $634 less per pro-
cedure (95% CI,2$1144 to2$121; p = 0.01) than for Anthem
enrollees, after adjusting for other relevant factors. The prices paid
continued to decrease in the second year after implementation
and in 2013 were below 2011 levels by $1009 (95% CI, 2$1520
to 2$597; p < 0.001).

As indicated in the Probability of Ninety-Day Compli-
cation column of Table III, the multivariable statistical analyses
found no significant association between implementation of
reference-based benefits and the probability of a surgical com-
plication. The multivariable results thus are similar to the bivar-
iate results presented in Figure 5.

Table IV presents analogous multivariable regression
analyses for shoulder arthroscopy. As indicated in the Probability
of Selecting Ambulatory Surgery Center column of Table IV, the
shift by CalPERS to reference-based benefits was associated with
an increase in the probability of ambulatory surgery center uti-
lization by 4.4 percentage points (95% CI, 21.8 to 10.7 per-
centage points; p = 0.16) in 2012 and by 9.9 percentage points
(95% CI, 3.2 to 16.7 percentage points; p < 0.01) in 2013, after
controlling for differences in patient demographic characteris-
tics, comorbidities, and other factors.

In Table IV, the changes in the prices paid for shoulder
arthroscopy are presented in percentage terms in the Procedure
Price Paid (Percent Difference) column and in dollar terms in
the Procedure Price Paid (Dollar Difference) column. In the first
year after implementation of reference-based benefits, the mean
price paid fell by 21.9% (95%CI,232.1% to210.1%; p < 0.001),
controlling for other relevant factors. Prices paid remained de-
creased in the second year after implementation and in 2013
were below 2011 levels by $1336 (95% CI, 2$2524 to 2$149;

Fig. 5

Line graph showing the ninety-day complication rates before and after implementation of reference-based benefits: knee and shoulder arthroscopy.
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p = 0.03), which is equivalent to a 17.0% (95% CI, 229.3%
to22.5%) reduced payment per procedure. As indicated in the
Probability of Ninety-Day Complication column of Table IV,
themultivariable statistical analyses foundno significant association
between the implementation of the reference-based benefit and
the probability of a surgical complication for shoulder arthroscopy.

Discussion

Employers, insurers, governmental programs, and individ-
uals who pay for health care face wide variation in the prices

charged for similar services. As illustrated in Figures 1 and 2, the
prices charged to CalPERS for arthroscopy ranged more than
tenfold. Negotiated rates for hospital-based outpatient depart-
ments exceeded those charged by freestanding centers by amean of
73% ($2714) for knee arthroplasty and 48% ($2262) for shoulder
arthroplasty.Medicare also pays substantially more for ambulatory
procedures if they occur in a hospital outpatient department than
if they occur in a freestanding ambulatory surgery center2,24.

The findings of this study should be interpreted in light
of its limitations. The data reflected the experience of working-age
individuals covered by employment-based health insurance and
may not have been generalizable to an older, Medicare-eligible
population.

We were not able to measure whether implementation of
reference-based benefits influenced the propensity of CalPERS
members to undergo an arthroscopy, as we did not have data on

age-adjusted total CalPERS enrollment. There is no strong reason
to assume that the reference-based benefit initiative would affect
the probability of undergoing a procedure, as the patient faced no
reference-based benefit-related cost sharing at any ambulatory
surgery center. The patient also faced no reference-based benefit-
related cost sharing at a hospital outpatient department if the
treating physician indicated a clinical reason for needing hospital-
based care or if the patient resided in a geographic area without
convenient access to an ambulatory surgery center.

Our measures of patient outcomes were limited to com-
plications reported on inpatient, outpatient, emergency de-
partment, or physician office visit claims within ninety days after
the arthroscopy. Our ninety-day window for complications was
consistent with the global outcomes measurement period used
for most shoulder and knee arthroscopic procedures25. We did
not have access to patient-reported outcome measures, which
were not collected by CalPERS or Anthem. Future research
should include patient-reported outcomes wherever possible.

Reference-based benefit designs represent a strategy by
employers and insurers to counter variable health-care pricing
that cannot be justified by differences in quality or outcomes. The
employer or insurer establishes a limit to what it will contribute
toward payment for a procedure, requiring the patient to pay the
difference between this limit and what the provider actually
charges. The contribution limit is established at a level sufficiently
high to ensure access at a sufficient number of facilities in each

TABLE IV Shoulder Arthroscopy Multivariable Regression Results*

Probability of Selecting
Ambulatory Surgery

Center
Procedure Price Paid
(Percent Difference)

Procedure Price Paid
(Dollar Difference)

Probability of
Ninety-Day Complication

CalPERS · 2013 0.0995† ± 0.0343 217.02‡ ± 8.549 21336‡ ± 605.9 0.000999 ± 0.00700

CalPERS · 2012 0.0444 ± 0.0320 221.87† ± 7.447 21768† ± 547.6 20.00493 ± 0.00654

CalPERS · 2010 20.0219 ± 0.0308 20.718 ± 5.346 251.64 ± 373.3 0.00638 ± 0.00793

CalPERS · 2009 0.0382 ± 0.0318 3.144 ± 7.493 221.8 ± 517.5 0.00302 ± 0.00798

CalPERS 20.0401§ ± 0.0235 9.999‡ ± 4.162 682.7‡ ± 294.8 20.00150 ± 0.00532

2013 0.00810 ± 0.0260 9.111‡ ± 4.082 624.6‡ ± 281.9 20.00198 ± 0.00218

2012 20.00249 ± 0.0180 6.554‡ ± 3.059 454.8‡ ± 213.8 0.000447 ± 0.00242

2011 Reference Reference Reference Reference

2010 20.0158 ± 0.0151 21.547 ± 2.591 2111.7 ± 183.5 20.00187 ± 0.00228

2009 20.0322 ± 0.0212 28.424† ± 3.302 2630.4† ± 242.0 0.00144 ± 0.00242

Male patients 20.00362 ± 0.00771 8.332† ± 1.550 573.3† ± 119.0 0.00138 ± 0.00143

Charlson Comorbidity Index 20.238† ± 0.0570 12.55§ ± 7.239 846.8§ ± 500.5 0.00128 ± 0.00639

Age in years

30 to 39 20.0373§ ± 0.0207 20.105 ± 4.086 26.807 ± 260.7 8.23·10-5 ± 0.00270

40 to 49 20.0230 ± 0.0224 6.955§ ± 3.697 452.9§ ± 241.5 0.00142 ± 0.00224

50 to 59 20.0196 ± 0.0230 11.60† ± 3.530 755.6† ± 233.3 0.00508‡ ± 0.00217

60 to 64 20.0317 ± 0.0235 18.53† ± 3.933 1206† ± 277.9 0.00864† ± 0.00274

*The values are given as the mean and the standard error based on 20,142 observations in each group. †Significant at p < 0.01. ‡Significant at
p < 0.05. §Not significant at p < 0.1.
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geographic region. Patients who need to use a high-priced pro-
vider for special clinical reasons or who live in a remote rural area
are exempted from the reference-based benefit cost sharing.

As documented in this study, patients requiring an arthros-
copy of the knee or shoulder respond strongly to the economic
incentives embodied in reference-based benefit designs. Use of the
lower-priced ambulatory surgery centers by CalPERS members
grew substantially after the implementation of reference-based
benefits, although Anthem enrollees not subject to reference-
based benefits did not change their facility choices. The shift to-
ward freestanding ambulatory surgery centers reduced CalPERS
spending in the first two years after reference-based benefit
implementation by $2.3 million (13%), compared with what it
would have spent on these two procedures in the absence of
the new benefit design. These reduced payments were not ac-
companied by any increased rates of procedural complications.

The consumer is being accorded an ever-greater decision-
making role in the U.S. health-care system, especially for acute
interventions such as orthopaedic surgery. Patient-reported ex-
perience and outcomes increasingly are being included in quality
measurements and rewards26. Physicians and patients are being
encouraged to engage in shared decision-making with respect to
treatment options5. Health plans and independent technology

vendors are making available information on price and quality at
the level of the individual provider and procedure3,27.

Patients are being asked to pay a substantial portion of
the cost of the services that they select. In much of the non-
health economy, the value of a product or service is the amount
that the consumer is willing to pay for it, given the consumer’s
expectations of performance. This definition of value now is
being applied to musculoskeletal health care as well. n
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