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The payment model for health-
care services is shifting, 
spurred in no small part by 

the federal government. In 2015, 
the U.S. Department of Health and 
Human Services set a goal of pro-
viding 30 percent of Medicare pay-
ments through an alternative pay-
ment model by the end of 2016. 
That goal was met by March 2016. 

At the spearhead of the push to-
ward alternative models is bundled 
payment, which sets a fixed price 
for all services during a single epi-
sode of care. 

An early adopter, New York 
University Langone Medical Cen-
ter (NYU) began participating in 
the Bundled Payments for Care 
Improvement (BPCI) model, which 
was initiated by the Center for 
Medicare & Medicaid Innova-
tion (CMMI) in 2013. In a study 
published in the September 2017 
issue of the Journal of the AAOS 
(JAAOS), an author team of NYU 
faculty details the institution’s ex-
perience with bundled payments 
and shares lessons learned. 

Cost savings were variable
The primary study finding was that 
savings, where they were achieved, 
varied considerably. The greatest 
cost reduction was seen for lower 
extremity joint arthroplasty epi-
sodes. Here, the adjusted average 
episode cost decreased by $3,017. 
Cardiac procedures displayed a 
similar average dollar reduction, of 
$2,999, but the decrease was not 
statistically significant. For spinal 
fusion bundles, on the other hand, 
episode costs went up markedly, by 
$8,291.

Where savings were achieved, 
they were largely attributable to 
a shift of postdischarge care from 
inpatient rehabilitation facilities 
to home. The spike in spine fusion 
costs was related to changes in 
surgical technique—increased use 
of interbody fusion, for example—
that were not accommodated by 
the BPCI.

NYU engaged in bundled pay-
ments under the BPCI Model 2, in 
which it took on financial risk for 
three procedures— lower extrem-
ity joint arthroplasty, spinal fusion 
except cervical, and cardiac valve 
procedures—with episode lengths 
of 90 days. NYU selected the pro-
cedures based on three criteria: suf-
ficiently high volume, opportunity 
to reduce postacute spending, and 

opportunity to reduce readmission 
rates. 

To evaluate the effect of the in-
terventions at NYU, the authors 
used a quasi-experimental, pre/post 
study design with a control group 
(difference-in-difference design) 
to determine the changes in the 
average 90-day cost per episode 
between the baseline and risk peri-
ods. The unit of observation was a 
clinical episode. The study covered 
Medicare fee-for-service patients 
hospitalized from April 2011 to 
June 2012 and October 2013 to 
December 2014 for lower extrem-
ity joint arthroplasty, cardiac valve 
procedures, or spine surgery (ex-
posure group). Patients hospital-
ized during the same time periods 
for congestive heart failure, major 
bowel procedures, medical periph-
eral vascular disorders, medical 
noninfectious orthopaedic care, or 
stroke served as the control group. 
The investigators examined total 
episode costs and costs by service 
category.

In the pre-BPCI baseline period 
for the study, the exposure group 
had 1,352 episodes and the control 
group had 1,558 episodes. During 
the intervention period, the expo-
sure group had 1,588 episodes and 
the control group had 805. Thus, 
overall there were 2,940 interven-
tion episodes and 1,474 control 
episodes. As noted, lower extrem-
ity joint arthroplasty episodes 
achieved the greatest savings; the 
average decrease of $3,017 with 
95 percent confidence interval [CI] 
reflected a range of net change 
of −$6,066 to $31. For cardiac 
procedures, the adjusted average 
episode cost decrease of $2,999 
with 95 percent CI had a range of 
−$8,103 to $2,105; for spinal fu-
sion, the cost increase of $8,291 
with 95 percent CI had a range 
of $2,879 to $13,703 (Table 1). 

Average expenditure per episode is 
shown in Fig. 1.

The authors estimated the pri-
mary outcomes—the difference in 
differences for the three at-risk epi-
sodes—by assessing the interaction 
of time and treatment group. Their 
model controlled for age, sex, and 
the presence of a major complica-
tion or comorbidity (as determined 
by a “major complication or co-
morbidity” principal Diagnosis 
Related Group [DRG]).

Across all service categories, 
postacute facility-based spending 
was the single category in which 
savings were achieved from a 
Medicare perspective. Savings in 
this category were realized for car-
diac valve replacement and major 
lower extremity joint arthroplasty.

Interpreting the findings, the 
authors write: “This study shows 
that the change in postacute spend-
ing was driven predominantly by 
reducing discharges to inpatient 
rehabilitation facilities, and not by 
reducing discharges to skilled nurs-
ing facilities or by shortening post-
acute facility length of stay. Among 
patients discharged to an inpatient 
rehabilitation facility, the propor-
tion of those with a major compli-
cation or comorbidity increased 
between the baseline and interven-
tion periods. This finding suggests 
that the substantial decrease in the 
number of patients discharged to 
inpatient rehabilitation was largely 
among less severely ill patients, 
increasing the average severity of 
illness among the patients who 
were still discharged to inpatient 
rehabilitation in the risk-bearing 
period. At the same time, home 
health expenditures increased 
across conditions, suggesting that 
NYU shifted some postacute care 
to home health services.”

The authors write that the in-
ability of NYU to reduce Medicare 

costs for spinal fusion “highlights 
the fact that the CMMI bundled 
payment initiative does not ac-
count for changes and innovations 
in medical care.” They explain that 
“Medical innovations may increase 
the costs of care in absolute terms, 
but if they may improve patient 
outcomes, they may in fact be cost 
effective. As currently structured, 
the BPCI initiative negatively in-
centivizes providers from imple-
menting such innovations because, 
if the DRG payment remains 
constant, the provider would bear 
the difference in cost of the new 
innovation compared with the cost 
of the standard care. To remain 
effective, the BPCI initiative will 
need to monitor for and adapt to 
innovations in medical care.”

The authors conclude: “If a 
newly developed technology is 
costly and requires several years 
for the improvement in outcomes 
to become evident, a bundled 
care provider may be discouraged 
from adopting the innovation. 
Despite this potential unintended 
consequence, our findings suggest 
that bundled payment may be an 
effective way to lower healthcare 
costs across an episode of care 
without affecting quality, par-
ticularly for lower extremity joint 
arthroplasty.”

To learn more about the study, 
AAOS Now conducted a Q&A 
with senior author, Leora I. Hor-
witz, MD, MHS, and three of her 
coauthors—John A. Bendo, MD; 
Joseph A. Bosco, MD; and Richard 
Iorio, MD.

AAOS Now: What prompted 
you to undertake this study?

Dr. Horwitz: Bundled payments 
are a major component of the new 
movement toward alternative pay-
ment models to prioritize value 
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TABLE 1: ESTIMATED DIFFERENCE-IN-DIFFERENCES (IN THOUSANDS OF DOLLARS)

Condition Baseline                            Risk-Bearing                                Difference                             Difference-in-Difference 
 Raw Adjusted Raw Adjusted Raw Adjustedb Raw Adjustedb

Major lower extremity 35.2 35.7 28.7 29.9 −6.6 −5.8 (−7.0, −4.5) −5.0 −3.0 (−6.1, 0.0) 
joint arthroplasty

Cardiac valve replacement 60.2 60.1 54.6 54.3 −5.6 −5.8 (−10.0, −1.5) −4.0 −3.0 (−8.1, 2.1)

Spinal fusion 48.4 49.6 53.8 55.1 5.4 5.5 (0.9, 10.1) 6.9 8.3 (2.9, 13.0)

Controla 28.1 28.3 26.5 25.5 −1.6 −2.8 (−5.6, 0.0) N/A N/A 

a Control group includes five conditions. 

b Values in parentheses are 95% confidence intervals.  

N/A = not applicable 

REPRODUCED FROM JUBELT LE, GOLDFELD KS, CHUNG WY, ET AL: EARLY LESSONS ON BUNDLED PAYMENT AT AN ACADEMIC MEDICAL CENTER. J AM ACAD ORTHOP SURG 2017;25(9):654-663.
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