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P
roviders of joint replacements are close 
to undergoing a large-scale experiment 
by Medicare: Testing whether paying 

for these services in a revolutionary way will 
affect materially the cost curve while improv-
ing quality. [See 80 Fed. Reg. 73274, 73274-73554 
(Nov. 24, 2015).]

Of course, there are caveats with the 
Comprehensive Care for Joint Replacement 
(CJR) program, as there always are with a pro-
gram implemented by Medicare. The program 
does not affect all metropolitan statistical areas 
(MSAs). Instead, only 67 MSAs are included in 
this demonstration. This is reduced from the 
initially proposed 75 MSAs. [See Exhibit 1.]

The CJR program also does not affect all 
hospitals in a MSA as it excludes any hospital 
not paid on the inpatient prospective pay-
ment system (e.g., hospitals participating in 
the Bundled Payments for Care Improvement 
Initiative). Lastly, the program covers only two 
joint replacement Medicare severity-diagnosis 
related groups (MS-DRGs): (1) MS-DRG 469, 
for major joint replacement or reattachment 
of lower  extremity with major complication 
or comorbidity, and (2) MS-DRG 470, for 
major joint replacement or reattachment of 
lower extremity without major complication or 
comorbidity.

Even with these caveats, the Medicare CJR 
program still stands to revolutionize a signifi-
cant portion of the market. In 2014, MS-DRG 
469 and MS-DRG 470 accounted for 5.74 per-
cent of Medicare spending to short-term acute 
care hospitals, which is the setting where the 
greatest level of spending for these services 
occurs. After short-term acute care hospitals, 
Medicare spends the second greatest amount 
on these services when paying skilled nursing 
facilities (SNFs). 

In 2014, MS-DRG 469 and MS-DRG 
470 accounted for 5.74 percent of 

Medicare spending to short-term acute 
care hospitals, which is the setting 
where the greatest level of spending 

for these services occurs.

In 2014, 7.20 percent of Medicare spending to 
SNFs related to MS-DRG 469 and MS-DRG 470. 
The table in Exhibit 2 shows how Medicare 
spending for joint replacement at hospitals and 
SNFs has grown over the years.

In addition, even providers not in one 
of the 67 MSAs included in this demonstra-
tion should pay attention to this program 
and how it is implemented, as the Centers 
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for Medicare & Medicaid Services (CMS) has 
located its legal authority to enact this pro-
gram in Section 3021 of the Patient Protection 
and Affordable Care Act (ACA), which cre-
ated the Center for Medicare & Medicaid 
Innovation (CMMI). Although Phase 1 
of a CMMI initiative is always a limited pilot 
program, such as what CMS has enacted 
with the CJR program, Phase 2 allows “the 
[Department of Health and Human Services] 
Secretary … through rulemaking [to] expand 
[successful pilot programs] (including imple-
mentation on a nationwide basis).” [ACA § 
1115A; 42 U.S.C. 1315a.] (The authors note 
that while there are arguments that CMS lacks 
the legal authority to enact the CJR program 
as  currently constituted, such arguments are 
beyond the scope of this article.) 

CMS has made no secret of its 
goal to tie 50 percent of Medicare 
provider payments to alternative 

payment models by 2018.

If this model is successful, CMS could decide 
to roll out similar bundled payment models for 
other common Medicare procedures such as 

coronary artery bypass grafting (CABG). After 
all, CMS has made no secret of its goal to tie 
50 percent of Medicare provider payments to 
alternative payment models by 2018.

One of the most important and complex 
aspects of the CJR program is understanding how 
the target price is set, as the target price is the 
standard against which each participating hospi-
tal’s performance will be measured. This article, 
therefore, focuses on the CJR target price. First, 
however, an overview of the CJR program is 
helpful.

Exhibit 1—MSAs Included in the Comprehensive Care for Joint Replacement Program

Exhibit 2—Medicare Spending for Joint 
Replacement Services at Hospitals and SNFs

Year

Short-term Acute 
Care Hospitals

Skilled Nursing 
Facilities

$ (in billion) % $ (in billion) %

2008 4.95 4.79 1.72 7.08

2009 5.31 5.01 1.91 7.47

2010 5.69 5.29 2.07 7.61

2011 5.61 5.21 2.24 7.36

2012 5.86 5.45 2.13 7.68

2013 6.05 5.66 2.16 7.65

2014 6.10 5.74 2.15 7.50
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Overview of CJR Program
As noted, on April 1, 2016, (not Jan. 1, 2016, as 

CMS initially proposed), bundled payments for 
two of the most common Medicare procedures, 
hip and knee replacement surgeries, will become 
mandatory for hospitals in 67 MSAs. These 67 
MSAs cover about 25 percent of total joint surger-
ies nationally, and virtually all “subsection (d)” 
hospitals in those geographic regions will be 
required to participate in the proposed five-year 
model. Each of those hospitals that performs 
a lower extremity joint replacement (LEJR) 
surgery will be accountable for the “episode” of 
care cost, which would begin at the time of sur-
gery and end 90 days after discharge. 

During the five-year model, all providers 
of these services will receive their ordinary 
Medicare payments under the inpatient pro-
spective payment system (IPPS), the Medicare 
physician fee schedule, etc., but there will be a 
“true-up” at the end of the year. Each hospital 
will receive a bonus or penalty based on the 
difference between the target price set by CMS 
under a complex methodology, described in 
detail later in this article, and Medicare’s actual 
90-day episode of care spending for the hospi-
tal’s LEJR cases. 

Hospitals will not be subject to penalties dur-
ing the first year of the program, and all bonuses 
and penalties will be subject to a cap. The cap 
on bonuses will be 5 percent of the target price 
in Year 1 and Year 2, 10 percent in Year 3, and 
20 percent in years 4 and 5. The cap on penalties 
starting in Year 2 will be 5 percent of the target 
price and move to 10 percent in Year 3 and 
20 percent in years 4 and 5. (Potential penalties 
for certain rural hospitals will be capped at lower 
amounts, namely, 3 percent in Year 2 and 5 percent 
in years 3 through 5.)

To receive a bonus payment, however, a hos-
pital will need to do more than merely keep its 
90-day episode of care spending below the target 
amount; it also will need to meet three quality 
performance measures that assess: 

1. Complication rates associated with the LEJR 
procedures;

2. Readmission rates associated with the LEJR 
 pro cedures (30-day, all-cause risk-standardized); 
and

3. Patient satisfaction survey results  (specifi cally 
the Hospital Consumer Assessment of Health-
care Providers and Systems (HCAHPS) surveys). 

Although one would expect that hospitals 
with unusually high readmission or complication 
rates likely would have high 90-day episode of 
care spending, and thus would not qualify for a 
bonus payment under the CJR program anyway, 
the HCAHPs survey result adds a unique hurdle 
to receipt of CJR bonus payments. Hospitals must 
keep their LEJR costs down while also keeping 
their LEJR patients happy. 

Hospitals must keep their LEJR 
costs down while also keeping their 

LEJR patients happy.

Although only hospitals are held financially 
accountable by CMS for the cost of the 90-day 
episode of care, CMS acknowledged that hos-
pital payments make up only about 50 percent 
of the total 90-day episode of care payment. 
Hospitals will, however, be allowed to enter 
into limited financial arrangements with “col-
laborators.” Collaborators are other Medicare-
participating providers that furnish care and 
participate in joint replacement care redesign 
activities, such as surgeons, SNFs, home health 
agencies (HHAs), rehabilitation facilities and 
therapy providers.

In particular, the Department of Health and 
Human Services Office of Inspector General 
(OIG) and CMS have jointly issued waivers that 
fall into three categories:

1. A payments waiver, which allows for gainshar-
ing and alignment payments between a par-
ticipant hospital and a CJR collaborator;

2. A physician group waiver, which allows for 
distribution payments from physician group 
practices to members; and 

3. A patient engagement incentives (PEI) waiver, 
which allows participant hospitals to provide 
certain “patient inducements” to Medicare 
benefi ciaries during the episodes. 

The requirements for a waiver are complex, 
including specific requirements governing 
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contract provisions, notice, disclosure and 
recordkeeping, and are beyond the scope of this 
article except to note that qualifying for waiver 
protection requires careful attention. Within 
the scope of this article, however, is CMS’s cal-
culation of the target price, and we will turn the 
remainder of our attention there.

Calculating the Target Price
As mentioned earlier in this article, the CJR 

program is revolutionary because hospitals now 
will receive a single bundled payment that covers 
its services plus all other services provided to the 
patient over a 90-day period. Providers have an 
incentive to better manage the patient through 
the care continuum to ensure that the costs 
incurred are less than what Medicare is calling the 
“target price.” This is a measure of the amount of 
services needed to routinely treat patients with 
these conditions for 90 days post-discharge.

The CJR program is revolutionary 
because hospitals now will receive a 

single bundled payment that covers its 
services plus all other services provided 

to the patient over a 90-day period.

The formula to calculate the target price is 
complex, and this has been duly noted by the 
industry. In fact, during the comment period on 
the proposed rule, Medicare noted that “some 
commenters expressed the view that our proposed 
model was complex, complicated by variation in 
payment policies across Medicare [fee-for-service] 
FFS payment models.” [80 Fed. Reg. at 73328.] 

To calculate the target price, the first step 
requires identifying all patients with MS-DRG 
469 or MS-DRG 470 at the relevant facilities. As 
mentioned previously, the relevant facilities are 
those paid under IPPS and located in one of the 
67 relevant MSAs. 

Medicare excludes patients whose Medicare 
eligibility is as a result of end-stage renal disease.

After identifying the initial claim to start an 
episode, Medicare then identifies other claims 
occurring within 90 days after discharge for that 
episode. This process seeks to identify claims 
from physicians, short-term acute care hospitals, 

inpatient psychiatric facilities, long-term care hos-
pitals, inpatient rehabilitation facilities (IRFs), 
SNFs, HHAs, hospital outpatient departments, 
clinical laboratories, durable medical equipment 
suppliers and hospice providers, as well as claims 
related to drugs covered under Medicare Part B. 

Medicare excludes certain claims so as not 
to detrimentally affect the target price because 
of situations beyond a provider’s control. For 
example, readmissions to short-term acute 
care hospitals for 336 MS-DRGs are excluded. 
These MS-DRGs relate to many different services 
deemed to be unrelated to joint replacement. 
Examples of these exclusions are transplant-
related MS-DRGs (e.g., 001, 002, 005, 006, etc.), 
cardiac procedure MS-DRGS (e.g., 216, 217, 218, 
etc.), and oncology-related MS-DRGs (e.g., 582, 
583, 584, etc.). [CMS, “Comprehensive Care for 
Joint Replacement Model,” accessed at https://
innovation.cms.gov/initiatives/cjr.] 

Medicare also excludes certain Part B services 
when identifying claims that occurred within 90 
days. Excluded claims are identified by the primary 
diagnosis code present on the claim, and Medicare 
excludes approximately 400 ICD-9 code ranges 
(defined as the first three digits of the ICD-9 diag-
nosis code). Similar to the excluded MS-DRGs, 
these ICD-9 code ranges relate to a wide variety of 
diagnoses, all of which one would expect to be unre-
lated to joint replacement. Example ranges include 
084 (malaria), 320 (bacterial meningitis), and 
140 through 239 (neoplasm diagnoses). (Parallel 
codes under ICD-10 will be excluded as well.)

Medicare applies other exclusions that likely 
will have a smaller effect on the target price 
calculation than those discussed earlier in this 
article. Nevertheless, these exclusions are:

• Hemophilia clotting factors, identifi ed through 
Healthcare Common Procedure Coding 
System (HCPCS), diagnosis and revenue codes 
on the inpatient short-term acute care hospital 
claim;

• New technology add-on payments, identifi ed 
through value code 77 on the inpatient short-
term acute care hospital claim; and

• Outpatient prospective payment system 
(OPPS) transitional pass-through payments 
for medical devices identifi ed through 
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HCPCS codes for items assigned an OPPS 
status indicator of H (additional payment for 
pass-through device categories brachytherapy 
sources and radiopharmaceutical agents).

Medicare excludes certain claims 
so as not to detrimentally impact the 

target price because of situations beyond 
a provider’s control.

Once establishing the claims included in an 
episode, Medicare then segments the episode 
into one of four categories (see Exhibit 3) to 
account for the MS-DRG at issue and whether the 
patient has a hip fracture. Hip fracture is identi-
fied using ICD-9 diagnosis code 820 and other 
codes identified by CMS.

These four categories are further seg-
mented into two time periods (January through 
September and October through December). 
Medicare segments the episodes into these two 
time periods to account for the different pay-
ment systems (e.g., IPPS, OPPS, SNF, physician, 
etc.) being updated at either the beginning of 
the federal fiscal year or the calendar year. 

As shown in Exhibit 4, Medicare uses the data 
from these time periods to calculate the target 
prices for that same time period in the perfor-
mance year. For example, Medicare calculates 
the target prices for October through December 
in 2016 (performance Year 1) using data from 
October through December in each of three 
preceding years (2012, 2013 and 2014).

Regardless of the time period (January to 
September or October to December), Medicare 
relies on three years of claims data to determine 

the target prices. The schedule shown in Exhibit 5 
indicates the years of data used for each perfor-
mance year.

Segmenting the four categories into two 
time periods would generate eight target prices. 
However, Medicare applies an additional level of 
segmentation to take into account whether hos-
pitals have submitted quality data. Ultimately, as 
shown in Exhibit 6, there are a total of 16 target 
prices calculated for each hospital.

As Medicare relies on historical data to estab-
lish target prices for future periods, the data 
must be inflated and adjusted to ensure that 
all years of data are commensurate and predict 
future spending. For example, it would be inac-
curate to average IPPS payments from 2012, 
2013 and 2014 without taking into account how 
reimbursement changed over those years with 
respect to the wage indices and other payment 
system changes. The adjustments applied by 
Medicare to the target prices include the follow-
ing items:

• Wage index normalization—Updates the his-
torical data for wage index updates by means 
of a factor determined using each hospital’s 
wage index by year;

• Infl ation of MS-DRGs—Accounts for the 
trend in MS-DRG utilization to ensure that 
target prices are not adversely impacted by 
changing practice patterns;

• Payment system updates—Calculated for 
each of the individual payment systems (e.g., 
IPPS, OPPS, SNF, IRF, physician, etc.) using a 
distinct method for each payment system; and

• Anchor factor—Seeks to group together 
MS-DRG 469 and 470 to create more accurate 

Exhibit 3—Episode Segments
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prices by increasing volume after which the 
two MS-DRGs are uncoupled to produce tar-
get prices for each of the MS-DRGs separately.

Each of the adjustments described are applied 
to the 16 different target prices, which Medicare 
calculates for each hospital and, collectively, for 
all patients in each US Census Bureau census 
division. Medicare intends to phase the calcula-
tion of the applied target price over time to blend 
the calculation from relying on an individual 
hospital’s data to relying on the census division’s 
data. By performance Year 4 (2019), the target 
price will be calculated entirely at the census-
division level. The diagram in Exhibit 7 illustrates 
how this blending will occur by year.

Medicare intends to phase the 
calculation of the applied target price 
over time to blend the calculation from 
relying on an individual hospital’s data 
to relying on the census division’s data.

Lastly, Medicare expects this new methodol-
ogy will drive savings as such target prices are 
discounted by 3 percent. Hospitals have an 
opportunity to perform well on quality metrics, 
thereby reducing this discount to as small as 
1.5 percent. As mentioned earlier in this article, 

if a hospital is fortunate to be below the target 
prices, that hospital will receive a “reconciliation 
payment” from Medicare for the excess. If a hos-
pital is above the target price for an episode, the 
hospital must pay Medicare for the overage.

Analysis
The design of this program will create win-

ners and losers. If a hospital facility and its care 
partners outspend other hospitals in their census 
division, these providers will lose money provid-
ing joint replacements because they will be above 
the target price. On the other hand, hospitals 
and their care partners that spend less than the 
target prices will “win.”

To quantify the winners and losers, we calcu-
lated the target prices for each relevant hospi-
tal in the 67 MSAs. We used publicly available 
Medicare data to estimate target prices follow-
ing the steps outlined in this article and in the 

Exhibit 4—Historical Data Used to Create Target Prices in Performance Year 1

Exhibit 5—Years of Data Used for 
Performance Year

Performance Year Data Relied Upon

Year 1 2016 2012 to 2014

Year 2 2017 2012 to 2014

Year 3 2018 2014 to 2016

Year 4 2019 2014 to 2016

Year 5 2020 2016 to 2018
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Federal Register. In particular, we used Medicare’s 
Standard Analytic Files, which comprise approxi-
mately 100 percent of claims for inpatient hos-
pitals, SNFs, hospice providers, HHAs and IRFs. 
We included Medicare’s Standard Analytic File 
for Part B claims, which comprises the claims for 
5 percent of Medicare beneficiaries. We also cal-
culated the target prices for each census division. 
We then blended these target prices according to 
the schedule for performance Year 1. 

We were limited in our analysis by the data 
available, as Medicare only has released claims 

data through 2014. Given that we sought to mea-
sure hospital performance against target prices, 
we used 2011 through 2013 claims data to calcu-
late target prices and then measured 2014 actual 
performance against these target prices. 

Exhibit 8 summarizes the 10 MSAs that we 
estimate will experience the largest loss and 
largest gain in performance Year 1. Under our 
modeling, the San Franciso-Oakland-Hayward 
MSA is projected to be the biggest “winner” in 
Year 1, with an average gain of $18,170 per epi-
sode, while the Montgomery, Alabama, MSA is 

Exhibit 7—Transition in Blend of Data Used to Calculate Target Price by 
Performance Year

Exhibit 6—Target Prices Calculated for Each Hospital
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projected to be the biggest “loser” in Year 1, with 
an average loss of $6,541 per episode.

The map in Exhibit 9 illustrates the extent to 
which each MSA falls above or below the target 
price. 

We also blended the target prices according to 
the manner indicated for performance Year 4, at 
which point the target prices will be set by census 
division. As target prices are normalized for an 
entire census division, hospitals may differ from 
the target prices to a larger extent. 

Exhibit 8—Top 10 Winning and Losing MSAs in Performance Year 1

Top 10 Winning MSAs Bottom 10 Losing MSAs

Average Gain 
per Episode

Average Loss 
per Episode

San Francisco-Oakland-
Hayward, CA

$18,170 Montgomery, AL $(6,541)

New York-Newark-Jersey City, 
NY-NJ-PA

 11,818 Dothan, AL  (5,872)

Los Angeles-Long Beach-
Anaheim, CA

 11,687 Tuscaloosa, AL  (4,841)

Modesto, CA 8,610 Pensacola-Ferry Pass-Brent, FL  (4,836)

Seattle-Tacoma-Bellevue, WA 8,358 Tyler, TX  (4,324)

Portland-Vancouver-Hillsboro, 
OR-WA

8,258 Wichita, KS  (4,039)

New Haven-Milford, CT 8,005 Tampa-St. Petersburg-
Clearwater, FL

 (3,926)

Norwich-New London, CT 7,496 Corpus Christi, TX  (3,856)

Flint, MI 7,126 Columbia, MO  (3,778)

Denver-Aurora-Lakewood, CO 6,024 Florence, SC  (3,767)

Exhibit 9—Winning and Losing MSAs Included in the Bundling Program in 
Performance Year 1

LOSING WINNING
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Exhibit 10 shows the top 10 winning and 

losing MSAs using this methodology. As seen 
in Exhibit 10, our modeling predicts that the 
Portland-Vancouver-Hillsboro MSA would be the 
biggest “winner” in Year 4, with an average 
increase per episode of $13,973, while the Miami-
Fort Lauderdale-West Palm Beach MSA would be 

the biggest “loser” in Year 4, with an average loss 
of $6,873 per episode. 

The map in Exhibit 11 illustrates the extent 
to which each MSA falls above or below the 
target price when that price is set by census 
division. 

Exhibit 10 — Top 10 Winning and Losing MSAs in Performance Year 4

Top 10 Winning MSAs Bottom 10 Losing MSAs

Average Gain 
per Episode

Average Loss 
per Episode

Portland-Vancouver-
Hillsboro, OR-WA

$13,973 Miami-Ft Lauderdale-West Palm 
Beach, FL

$(6,873)

Pittsburgh, PA  13,960 Flint, MI  (6,696)

Reading, PA  12,955 Gainesville, FL  (6,331)

Seattle-Tacoma-Bellevue, WA  11,608 Corpus Christi, TX  (5,638)

Harrisburg-Carlisle, PA  11,110 Tyler, TX  (5,455)

Buffalo-Cheektowaga-Niagara 
Falls, NY

 9,742 Beaumont-Port Arthur, TX  (5,074)

Modesto, CA  8,140 Austin-Round Rock, TX  (4,516)

Los Angeles-Long Beach-
Anaheim, CA

 7,798 Memphis, TN-MS-AR  (4,237)

Norwich-New London, CT  7,714 Killeen-Temple, TX  (4,171)

New Haven-Milford, CT  6,697 New Orleans-Metairie, LA  (4,113)

LOSING WINNING

Exhibit 11—Winning and Losing MSAs Included in the Bundling in Program 
Performance Year 4
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Our methodology deviates from that of 

Medicare in a few aspects:

• As the program is not yet operational, we could 
not measure actual performance against the 
target prices. For the purposes of this analysis, 
we created target prices using 2011, 2012 and 
2013 data, which were then measured against 
2014 actual claims data.

• Medicare’s Standard Analytic File for Part B 
services includes claims for only 5 percent 
of Medicare beneficiaries. As such, we calcu-
lated the average amount of claims incurred 
by year and by MSA. We then applied this 
average amount to the claims for which we 
did not have Part B claims data.

• We only had access to 2013 and 2014 claims 
data for both hospice and home health provid-
ers. As such, we calculated the average spend-
ing for joint replacement patients in both 
years to determine the percentage growth for 
these two categories and then defl ated each 
category accordingly to estimate the 2011 and 
2012 average spending per US Census Bureau 
census division.

 Conclusion
The full ramifications of this episode-based 

payment experiment will not be known for some 
time. Hopefully, it will provide a reasonable and 
effective methodology to bending the cost curve 
while also improving the quality of care. While 
this is a potential improvement, there are also 
potential negative ramifications. 

For instance, hospitals could cease to provide 
joint replacements if they fall above the target 
prices. This would further consolidate the mar-
ket for joint replacements. Although one could 
argue that this might create centers for excel-
lence, there is the offsetting danger that certain 
providers will develop a monopoly, thereby lead-
ing to increased prices. 

There is the additional danger that some hos-
pitals or providers may seek to delay care so that 
it does not begin to affect the costs associated 
with the 90-day episode. While CMS has taken 
steps to monitor such gamesmanship, only time 
will tell whether those safeguards are sufficient. 

The CJR program represents an 
unprecedented new phase in CMS’s 
effort to shift from paying for the 

quantity of services provided to paying 
for the quality and efficiency of 

services provided.

Despite these uncertainties, one thing is clear: 
The CJR program represents an unprecedented 
new phase in CMS’s effort to shift from paying 
for the quantity of services provided to paying for 
the quality and efficiency of services provided. As 
such, this program likely is a harbinger of what’s 
to come. ■
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